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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTesbHON
MporpaMMbl  OCHOBHOTO 00mIero ooOpasoBanus, mpencraBieHHbix B DPI'OC 00O,
a TakkKe Ha OCHOBe (enepanbHOM pabouel TporpaMMbl BOCIHTAHHUS U C Y4ETOM
KOHIICTIIIMK TIPEToJaBaHus Y4eOHOro mpeaMera «XHMHS» B 00pa30BaTCIbHBIX
opranm3auusax Poccuiickor denepannu.

[Iporpamma mo xuMuM pazpaboTaHa C IEIbI0 OKa3aHUS METOJUYECKOW MOMOIIU
YUHTEIO B CO3aHUH paboyveil MporpaMMbl 10 y4eOHOMY MPEIMETY .

[Iporpamma mo xumuu Ja€T TPEACTABICHHE O IElsaX, OOImeld cTpareruu
oOy4eHUs1, BOCIUTAHUS U pa3BUTUS  OOy4YarOMIMXCA CPEACTBAMU y4eOHOTO

npeaMeTa, yCTaHaBIMBaeT  00s3aTENIbHOE  MPEAMETHOE coJiep>KaHue,

IpeayCcMaTpUBaeT paclpeiesieHue ero Mo KilaccaM M CTPYKTYPHUpPOBAaHHUE IIO
pazziesiaM U TeMaM IPOrpaMMBbl IO XUMUH, OTIpeieIsieT KOJIMYECTBECHHBIC u

KaueCTBEHHbIE XapaKTEePUCTUKU  COJEPKAHUS,  PEKOMEHAYEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHHS  XUMHH C  YY4ETOM MEXIPEIAMETHBIX U
BHYTPHIIPEIMETHBIX CBsI3EH, JIOTUKH y4e0HOTO nporecca, BO3PACTHBIX
0oCOOCHHOCTEH  OOydaroIuxcsi,  ONpeaelseT  BO3MOXHOCTH  MpeaMeTa IS
peaniM3alid TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YpPOBHE OCHOBHOTO oOOIIero oOpa3oBaHUs, a Takke TpeOOBaHUM
K pe3yibTaTaM OOyYEHHs XMMHUHM Ha YPOBHE IeJIed M3y4deHUs TMpeaMeTa U OCHOBHBIX
BHJIOB  y4eOHO-IIO3HABATEIBHON  JEATEIBHOCTH OOYyYaroIIerocs IO  OCBOCHHIO
y4eOHOr0 Cofiep>KaHus.



3HaHWE XUMHUHU CIYXKUT OCHOBOM JJsi  (QOpPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromerocs, €ro MpeACTaBICHU O MaTepUaIbHOM EIUHCTBE MHpPA, BAKHYIO
poJIb UTparoT (GopMHUpyeMble XUMHEH TPEACTaBICHUS O B3aWMMONPEBPAIICHUIX
SHEPruu U 00 OHBOJIONMH BEIIECTB B MPUPOJAE, O NYTAX pPEIICHHS TI00aTbHBIX
npo0JieM yCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA — CHIPbEBOM, HSHEPreTUYECKOM,
MUIIEBOM M YKOJIOTHUECKOM 0€30MacHOCTH, TPOOIEM 3paBOOXPaHEHUSI.

N3yyeHue XuMuu:

CIOCOOCTBYET pealnu3alud BO3MOXKHOCTEH JUIsi caMOpa3BUTUS U (HOPMHUPOBAHUSA
KYJbTYpPbI JUYHOCTH, €€ 001el U (QyHKIIMOHATBbHON TPaMOTHOCTH;

BHOCHUT BKJIA]T B dhopmupoBaHue MBIILJICHUS " TBOPUYECKUX
CrIOoCOOHOCTEM 00yYaromuXcsi, HaBBHIKOB 150:¢ CaMOCTOSTEIHLHOMN

y4eOHOU  JesATeTbHOCTH, SKCTIEPUMEHTAILHBIX u
HCCIIEI0BATEIIbCKUX YMEHHI, HEOOXOJIUMBIX KaK B MOBCEIHECBHOMN >KM3HH, TaK
U B MPOo(HEeCCUOHAIIBHOM ESITEIbHOCTH;

3HAKOMUT  CO ClIeM(UKON  HAYyYHOrO MBIIIUICHUS,  3aKJIaJbIBAET  OCHOBBI
LIEJTOCTHOTO B3TJIAa HAa  €OUHCTBO  MOPHUPOABI M 4YEJIOBEKa,  SIBIISETCS
OTBETCTBEHHBIM  JTalmoM B (OPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TI'PaMOTHOCTHU
00yYarIIuXCs;

criocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOINCHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUAM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOH BKJAJ B JKOJOTHYECKOE
oOpa3oBaHue 00yYaIOIINXCS.

JlaHHbIe HaIpaBJICHUS B o0yueHuu XUMHUH 00ecCIeuynBarOTCs
cnenu UKol coaepKaHusl y4eOHOro MpeaMeTa, KOTOPBIM SBISETCS MeNarorudecku
aJanTAPOBAHHBIM OTpakeHHEeM 0a30BOM HAyKM XMMHUHU Ha OINpeae€HHOM JTane eé
pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUS OpPUEHTUPOBAH
Ha OCBOCHHE OOYYAIONUMHUCS CHUCTEMBbI TEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHMYE€CKOM XMMHUHU U HEKOTOPBIX OTIACIbHBIX 3HAYUMBIX MOHATHN OPraHUYECKOU
XUMHH.

CtpykTypa coaepkaHUsi TPOrpaMMbl 1O XHMHHU cQopMUpOBaHAa Ha OCHOBE
CUCTEMHOr0o moaxojga K €€ wusydyeHuto. ColepixkaHue CKIAIbIBAETCA M3 CUCTEMBI
MOHSTUN O XMMHYECKOM DJIEMEHTE U BEILIECTBE W CHUCTEMBI MOHATUA O XUMUYECKOU
peakiuu. O0e 9THU  CHUCTEMBI CTPYKTYpPHO  OpPraHU30BaHbl 1O  MNPUHIUITY
MOCJIEA0BATEILHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETUUYECKUX IMPE/ICTABICHUN
Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3axkona J[.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUMU;

YUYEHUSI O CTPOCHUU aTOMa U XUMUUYECKOH CBSI3H;

MPEJICTABICHUI 00 DJICKTPOIUTHUECKOM TUCCOIMAIIMY BEIIECTB B pacTBOpax.

TeopeTudeckue 3HaHUs PACCMATPUBAIOTCSI HA OCHOBE AMITUPUUECKHU MOTYyIEHHBIX

u
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS TMOCIEAOBATEIbBHO OT OJHOTO YPOBHS K
IPYrOMYy, BBIMOJHSAS ~ (DYHKUMH  OOBSICHEHHMS] W  TMPOTHO3UPOBAHMS  CBOMCTB,
CTPOCHHS M BO3MOYKHOCTEH MPaKTHUYECKOIO MPUMEHEHUS M TMOIYyUYECHHUS HU3ydaeMbIX
BEILIECTB.






OcBoeHune MporpaMMbl 10 XMMHUHU CHOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS
0 XMMHMYECKOM COCTAaBISAIOLICH HAayYHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOU
IIPUPO/IbI, UEHHOCTHOI'O OTHOLIEHHUS K HAYYHOMY 3HAHHUIO U METOJIaM IO3HAHUS B
Hayke. M3yueHnue XuMum IpOUCXOINUT C IPUBJICYEHNEM 3HAHUN U3 PAHEE U3YUYCHHBIX
yueOHbIX npeameToB: «OKpykarommii Mupy», «buonorus. 5—7 knacce» u «dusuka. 7
KJIace».

[Ipy M3yyeHuM XUMHUU OPOUCXOIUT (POPMUPOBAHHME 3HAHUM OCHOB XMMHYECKOU
HAyKH Kak oO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW IesATeTbHOCTU
YeJIOoBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM  KyJbTYyphl. 3ajgaya
y4eOHOIro MpeAMeTa COCTOMT B (POPMHPOBAHUM CHCTEMBl XMMHYECKUX 3HAHUUA —
BOXHEHIIMX ()aKTOB, TMOHSATHMA, 3aKOHOB W TEOPETHUUYCCKHUX ITOJOKCHHH, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B MPUOOIICHUH K
HAYYHBIM METOJAM MO3HAHWUS MNPU HU3YUYCHUM BEIIECTB M XUMHYECKUX PEAKILHH,
B (GOpPMUPOBAHMU U PA3BUTUM I[103HABATECIBHBIX YMEHMM W UX TPUMEHECHUU B
y4eOHO-1103HaBaTENbHON U y4eOHO-UCCIEA0BATENbCKON 1eATEeIbHOCTH,

OCBOCHHH MpaBuUII 0e30macHoro oOparieHus C
BEIIECTBAMHU B ITOBCEHEBHOM KU3HU.

[Ipy wm3ydyeHHH XHMHHM Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs BaKHOE
3HAYE€HHUE MPUOOPENTH TaAKUE LEIH, KaK:

dbopmupoBaHue VHTEJUIEKTYAJIBHO pa3BUTOMN JIMYHOCTH, FOTOBOU
K C€aMOOOpa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEIbHOMY THPUHATHIO pPEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIFOUIMMCS YCIOBUSIM SKU3HU;

HaIpaBJIeHHOCTh OOYYEHHUs Ha CHCTEMAaTHYECKOE NPHOOIIEHHE OO0YyYaroluXcs
K CaMOCTOSITEJIbHOM ITO3HABATEIBbHOW ESITEIbHOCTH, HAYYHBIM METOJAaM IIO3HAHUS,
(bopMUPYIOIIUM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEN K XUMHUH;

oOecrieyeHue YCIOBUHM, CHOCOOCTBYIOIIUX MPHUOOPETEHUIO O00YyYaroIUMHUCS
OMNbITa Pa3HOOOPA3HON JIEATEIBHOCTH, IIO3HAHMS W CaMONO3HAHUA, KIIOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHI[MI), HWMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE s
pPa3INYHBIX BUJIOB JEATEIbHOCTH;

dbopmupoBaHue 001IeH (YHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH,
B TOM YHCJI€ YMEHHI OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAIOUIEr0 MUPA, UCIIOJIb3Ys
3HaHUS U OIBIT, MOJYYEHHBIE NPU W3YYEHWH XHWMHUH, NPUMEHATh UX NPU PEIICHUU
po0JIeM B OBCEIHEBHOM XU3HU U TPYJI0BOM JESATEIbHOCTH;

dbopMupoBanue y 00yYaromuxcs I'YMAaHUCTHYECKUX OTHOLLEHUH,
MOHUMAHUs I[IEHHOCTHM XUMHUYECKMX 3HAHUM i1 BBIPAOOTKH  DKOJIOTMYECKHU
1e71eco00pa3HOro NOoBeACHUS B ObITY U TPYAOBOW JIEATEILHOCTH B LIEJIAX COXPaHEHHUS
CBOET0 30POBbSI U OKPYKAOIIEW IPUPOIHOUN CPELBI;

pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CHOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHSI OOIIEUENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY IPOQUJIS U HAMPABICHHOCTH JalbHENIero 00yueHusl.

OO011ee 4YuCaO0 4YacoB, PEKOMEHAOBAHHBIX IS M3Y4eHUs XUMuHU, — 136 yacos:
B 8 Ki1acce — 68 vacoB (2 yaca B Hezel), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



JInst kakaoro Kiacca MPeayCMOTPEHO pe3epBHOE YyueOHOEe BpeMs, KOTOpOe
MOET OBbITh HCIOJB30BAHO YYACTHMKAMU O00pa30BaTEIbHOTO Ipoliecca B HEISIX
dbopMupoBaHUs BapUATHUBHOW COCTABISIONIEH COJEpXKaHUsI KOHKpPETHOW pabouei
nporpammsl. [Ipu sToM oOs3aTenbHas (MHBapuaHTHAas) 4acTh

coJiepKaHus npeaMerTa, YCTAHOBJICHHAS] TPUMEPHOU
paboueil mporpaMmoit, 1 BpeMsl, OTBOJIUMOE Ha €€ U3yUEHHE, JOJKHbBI ObITh COXPAHEHBI
MTOJTHOCTBIO.



COIAEPKXAHUE OBYYEHUA
8 KVIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMHUM B )KU3HH 4Y€JIOBEKA. XUMHUS B CHCTEME HaykK. Tena
n BemecTBa. DU3NUECKUE CBOWCTBA BEIIECTB. ATIpPEraTHOE COCTOSIHHE BEILECTB.
ITongTne o MeTojax IO3HaHUI B XUMHH. YucTele BemecTBa M cMecH. CriocoObl
pa3aeaeHus CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUUECKUE 3JIeMEHThI. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
IIpocThlie U ClIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass (opmyna. BalleHTHOCTP aTOMOB  XHUMHUYECKHUX  DJIEMEHTOB.
3aKOH TIOCTOSHCTBA  cocTaBa  BemiecTB.  OTHOCUTEIbHAs  aTOMHas — Macca.
OTHOocuTEenbHAsT MOJIEKYJISIpHas Macca. MaccoBasi J0JiI XMMHYECKOTO 3JIEMEHTa B
COCIUHCHUHU.

KommuecTBo BeniectBa. Moib. MonspHasi Mmacca. B3auMocCBsi3b KOJIMYECTBA, MACCHI
M YHClIa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacu€rsl mo ¢opmyliaMm XUMHUYECKUX
COCIUHCHUM.

DuU3NYECKHEe U XUMUUYECKHE SIBJICHUA. XUMHYECKasi peakius U €€ IpPU3HaAKH.
3aKOH COXpaHEHMs MacChl BEIIECTB. XHUMHUYecCKue ypaBHeHus. Kiaccudukarus
XUMHUYECKUX PEaKIUil (COeIUHEHNs, Pa3I0KEHMs, 3aMELIEHUs, OOMEHA).

Xumuyeckutl sKcnepumenm:
3HAKOMCTBO C XHMMHYECKON TOCYJI0M, NpaBuiamMud pabOTel B Ja0OpaTopuu

u mpuémMamu  oOpamieHuss C  Ja0opaTOpHBIM  O0OpYyIOBaHWEM, U3Y4YEHUE W
onucanue (U3MYECKUX CBOMCTB OOpa3llOB HEOPraHMYECKUX BEIECTB, HaOJIIOJCHHE
¢u3nyeckux (MIaBjleHUE BOCKA, TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U
KOH/JICHCAIUs BOJIbI) u XUMHUYECKUX (ropenue CBEUH,

OpOKaJIMBaHUE  MEJHOW  TPOBOJIOKH,  B3aUMOJEHCTBUE Mena C
KHCIIOTOM)  sIBIEHUM, HAOMIOJIEHHWE M  ONUCAaHUE  [PU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiui (pa3inokeHue caxapa, B3aWMOJICHCTBUE CEPHOM KUCIOTHI C
xjopuaoM  Oapusi, pasnoxkenue ruapokcuaa Menu (1) nmpum  HarpeBanuw,
B3auMojeiicTBue xkeneza ¢ pactBopom comu meau (II), wm3yuenume cmnocoOoB
paszeneHuss cMece (c OMOIIbIO MarHumra, bunbTpOBaHKE,

BbINIapUBaHUE, JUCTUIIIALMS, XpoMarorpadus), TpOBEIACHHE OYHCTKU
MOBAapEHHOM CoJM, HAOJIOJICHHE W OINHUCAHHUE PE3yJIbTaTOB IMPOBEICHHS  OIIbITA,
WUTIOCTPUPYIOUIETO  3aKOH  COXPAHEHHS  MacChl, CO3JIaHUE MOJENeH MOJeKy
(ImapocTepKHEBBIX ).

Ba:kueiinue npeacTaBuTe 1M HEOPraHMYECKUX BellleCTB

Bo3nyx— cmech razoB. CocraBBo3nyxa. Kucnopoxm — 3neMeHT W 1pocToe
BemecTBo. Haxoknenue kuciopoma B npupoae, GU3MUECKHE U XUMHUYECKUE
coiictBa (peakuuu ropenus). Oxcunpsl. Ilpumenenue kucimopoga. CrnocoOsl
MOJYYEeHUs]  KUCIOpoJa B  JAa0OpaTopud U OPOMBINUIEHHOCTH. Kpyrosopot
Kuciopoga B mpupoae. O30H — ajuioTpornHas MoguUKaIs KUCIOpoa.



TeruoBoit Ah(dEKT XUMHYECKOW peakiuu, TEPMOXUMHYECKUE YPaBHEHHUS, IK30-
U DHJIOTEpPMUYECKUE peakuuu. TOmaMBO: Yroiab W MeETaH. 3arpsi3HEHUE BO3/yXa,
yCHUJIEHUE MapHUKOBOTO 3P dekTa, pa3pylieHue 030HOBOTO CJIOS.

Bomopon — oamemeHT u  mpocTtoe BemlecTBo. HaxoxaeHwe Bogopoaa B
npupoje, GU3NYeCKue U XMMHUUYECKHUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI MOJYyYEHUS.
Kucnots! u conu.

Momnsipabiii 00bEM ra3oB. PacuéThl Mo XMMUYECKUM YPaBHEHUSIM.

dusnueckue cBOMCTBA BOAbI. Boma kak pactBoputelnb. PactBopsl. Hackiiennbie
M HEHACBIIICHHbIE pPAacTBOpbL. PacTBopuMOCTH BemiecTB B BoAe. MaccoBas n0Js
BEILIECTBA B pacTBope. XUMHUUYECKUE CBOWcTBa BoAbl. OcHOBaHus. Ponb pacTBOpOB B
NpUpPOJIE M BIXKU3HM 4eynoBeka. KpyroBopor BoAbl BIpPUPOAE. 3arpsi3HEHUE
MPUPOJHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccuduxamuss Heopranudeckux coenuHeHuid. Oxcuasl.  Krnaccudukarms
OKCHU/IOB: cosieoOpasyronue (OCHOBHBIE,  KHCIIOTHBIE, amdorepHbie) U
HecosieoOpa3yromue. Homenkmarypa okcumoB. Dusznueckue W XUMUYECKHC
CBOMCTBa OKCHJIOB. [lomyyeHune OKCHUmoB.

OcHoBanus. Knaccudukaiys oCHOBaHUM: MIENOUYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. Puzndeckue M XUMHYECKUE CBOMCTBA OCHOBAHHM.
[Tony4yeHne OCHOBaHUM.

Kucnorel. Knaccudukamus kuciaor. Homenkiatypa kucinor. ®Ousnyeckue
U XUMHUYECKHe cBoucTBa KucioT. Psan axruBHoctw MerawuioB H.H. bekerosa.
IlonydeHue KucCIor.

Comu. Homenkmarypa coner. PuU3WYECKME M XMMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen.

['eHeTnyeckas CBsI3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuil sKChepumenm.:
Ka4eCTBEHHOE ONpPEAEIEHNE coAepKaHUs KHUCJIOpOJIa B BO3YXE,
MOJIy4eHHe, COOMpaHre, paclo3HaBaHUE W W3Y4YEHHE CBOWCTB KHCJIOPO/Ia,
HaONIOZ€HUE B3aUMOJECHCTBUSA  BEIIECTB C  KHUCJIOPOJOM M YCIOBHUSA
BO3HMKHOBEHHUS W TMpPEKpalieHusi ropeHus (moxapa), O3HAKOMJICHHE C oOpa3iamu
OKCHUZIOB M OIKCAaHWE UX CBOWCTB, MOJyYeHHE, COOMpaHHEe, pACIO3HABAHUE U
U3y4YEHUE CBOWMCTB BOAOpojAa (TOpEeHHE), B3aMMOJEUCTBHE BOJOpPOAA C OKCHAOM
Meau (IT) (BO3MOKHO WCIIOJIb30BAaHUE  BHJICOMATEPHAIIOB), HAOIOICHNE
00pa31ioB BEMIECTB KOJIMYECTBOM | MOJIb, HICCIIEIOBAHUE OCOOEHHOCTEH  pacTBOpPEHUS
BELIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OINPEAECIEHHON

MAaCCOBOM JIOJIEM PACTBOPEHHOTO BELIECTBA, B3aNMOICHCTBUE BOIbI c
MeTauilaMu  (HaTpUeM W KaJIbIIUEM) (BO3MOXHO UCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHNE o0pa31oB HEOPTraHUYECKUX BEILIECTB
Pa3IMYHBIX

KJIACCOB, HAa0JII0/IEHNE U3MEHEHUS OKPACKU MHIUKATOPOB B paCTBOPAxX KUCJIOT U IIeJI0Ue
i, n3yuenue B3aumopeiicTBuss okcuga meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT C METAJUIAMH, pPEaKIUHd HEUTpaIu3alud, [OJYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHUM,



BBITECHEHHUE OJIHOTO METasula IPYTUM U3 PacTBOpPaA COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMe «BakHEeHIIne KJ1acChl HEOPraHUYECKUX
COEIMHEHUN.

Iepuoanyeckuia 3aKOH U Iepuoaunueckas cucremMa XHUMHUYECKHUX
ieMenToB .M. MengeneeBa. CrpoeHue aTroMoB. XHMHUYECKAsi CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PeaKIuu

[lepBbie TOMBITKH KJIACCH(PUKAIMM XUMUYECKUX dJIeMEeHTOB. [loHsTHE O
rpynmnax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMENbHbBIE METAIIbI, TaJOreHbI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTepHbIE OKCHIBI U THIPOKCHUJIBI.

[Teprnonnueckuit 3aKOH. ITepnoanueckas cucreMa XAMUYECKUX
sanemenTtoB J[.MI. MennaeneeBa. KopoTkomepuonHas ¢ JAJIMHHONEPHOIHAS (OPMBI
[Tepuomnueckon cucrembl xumuueckux dyeMeHToB [[.M. Menneneesa. llepuoasl u
rpynnbl. @U3NYECKUN CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB IEPUOJA W TPYIIIbI
DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX  saep. HM3oTombel.  DJIEKTPOHBI.
CtpoeHue 5JICKTPOHHBIX O000JI04eK aToMOB TMeEpBbIX 20 XUMHUYECKHX D3JIEMEHTOB
ITepnomnueckon cucrembl .M. MenngeneeBa. XapakTepucTUKa XHUMHUYECKOTO
dJIEMEHTa II0 ero nosoxeHuto B [lepuoanueckoi cucreme JI.11. Mennerneesa.

3aKOHOMEpPHOCTM HW3MEHEHHMS pajuyca aTrOMOB XHMMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U HEPUOAAM.

3nauyenue llepuogmueckoro 3akoHa W IleproaWYECKON CUCTEMBI XHMHYECKHX
AJIEMEHTOB ISl pa3BUTHUs HAYKHU U NpakTuku. J[.11. MeHneneeB — y4€HbIN U IPAKIaHUH.

Xumuueckass  cBa3b. KoBasieHTHass (monsipHass W HENOJSpHAs)  CBA3b.
DIEKTPOOTPULATETBHOCTh XUMUYECKHUX 3JIEMEHTOB. MloOHHAas CBSI3b.

Crenenp okucineHus. OKHCIUTEIBHOBOCCTAHOBUTENBbHBIE peakuuu. IIporeccel
OKHCIIEHHSI M1 BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuyeckuu sxcnepumenm.

W3yYCHUE o0pas3moB BEIIECTB METaJlJIOB u HEMETAJIOB,
B3aUMOJICHCTBUE THUJPOKCHAA IMHKA C  pacTBOpaMHU  KHCJIOT U  IIEJIOYEH,
MPOBE/ICHUE OITLITOB, WJUTIOCTPUPYIOIIUX MIPUMEPBI OKHMCJIHUTEIbHO-

BOCCTAHOBUTEINILHBIX PEAKIUN (TOpPEHHE, PEaKIIUU Pa3I0KEHHUsI, COSTUHEHUS).

Meswcnpeomemusie cesazu

Peanuzamusa MeXNpeIMETHBIX CBS3€d TMpU HM3YUYEHUM XHUMUU B 8 KJacce
OCYILIECTBIISIETCS 4€pe3 HCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYUYHBIX MOHSATUM,
TaK W  TIOHATUW,  SBISIOIIUXCS  CHUCTEMHBIMM  JJII  OTJEJIbHBIX  MNPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmiue ecTeCTBEHHOHAYUYHbIC TOHSTHUS: HayudHbId (akT, THUINOTE3a, TEopus,
3aKOH, aHaJIu3, CHHTE3, KJIacCU(HUKAIIHS, MePUOIUYHOCTD, HaOJII0IEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBICHUE.

dusuka: Matepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIUJ, H30TOIIBI,
pPaIuOaKTUBHOCTh, MOJIEKYJa, OJJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEIO, OO0BEM,



arperaTHO€ COCTOSTHUE BEIIECTBA, T'a3, GU3MUECKUE BEIMYMHBI, CAMHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&311b1, COJTHIIE.

buomnorus: porocunTes, npxanue, o6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MOPOIbI, IMOJIC3HBIC
MCKOIIaeMble, TOIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeECKAas peaKkius

ITepunonnueckui 3aKOH. ITeprnoanueckas cucrema XUMHUYECKUX
anementoB  JI.U. Menpemneena. Crpoenue aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XMMHUUYECKMX 3JIEMEHTOB TIE€PBBIX TPEX TMEPUOJIOB, KaJHs,
KalblMsl M MX COCIMHEHHMHM B COOTBETCTBUHM C IIOJOKEHHEM 3JJIEMEHTOB B
Ileppoanyeckon CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XHUMHUYECKOMW CBSI3U. THUNBI KPUCTAILUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTAUIMYECKON PEMIETKU
A BHUJA XUMHUYECKOU CBS3U.

Knaccudukanus 151 HOMEHKJIaTypa HEOPraHUYECKHUX BEIIIECTB.
XUMHYECKHE  CBOMCTBAa  BEIIECTB, OTHOCAIIMXCS K  Pa3IMY4HBIM  KJlaccaMm
HEOPraHWYECKUX COECTMHEHHI, TCHETUYECKAas CBSA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudpukanus  XUMUYECKMX  peakluid MO  pa3IM4YHbIM  IPU3HAKaAM
(Mo 49mCITy W COCTaBy Y4YacTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3D (dEKTy,
MO0 M3MEHEHHUIO CTENEHEW OKUCICHUS XUMUYECKUX DJJIEMEHTOB, MO OOpaTUMOCTH,
M0 y4acTHIO KaTajau3aTopa). DK30- U IHAOTCPMHUUYECKHUE PEAKIIMH, TEPMOXUMHUUYECKUE
YpaBHEHHUS.

[TonsitTue 0 cCKOpoCcTH XHMMHYECKOW peakmuu. [loHstne 00 00paTUMBIX
M HEOOpaTMMBIX  XMMHMUYECKMX  peakmnusx. [loHsSTHE O  TOMOTEHHBIX H
reTeporeHHbIX peakuusx.[lonstue 0 KaTajause. ITonsiTue

0 XUMHUYECKOM  paBHOBeCHHM. DaKkTOphl, BIHSIOIIME Ha
CKOPOCTh XMMHYECKOW PEAKLUH U TOJOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, 3JIEKTPOHHBIN Oasanc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEILHOM pEeaKkuu. CocraBnenue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBLHBIX PEAKIIMNA C UCTIOIb30BAHUEM METOJIA JIIEKTPOHHOTO
Oananca.

Teopus DIEKTPOJIUTUYECKON JHACCOLIMALIAM. DIIEKTPOJIUTHI 51
HE2JICKTPOIUThl. KaTuoHbI, aHWOHBL. MeXaHu3M  JIHCCOIMAIMU  BELIECTB  C
pa3IMUYHBIMU  BHJIAMU XUMUUYECKO# cBsi3u. Ctenenb aucconuanuu. CUibHbIE U ciiadble
AJEKTPOJIUTHIL.

Peakiuu  uvoHHOTO OOMeHa. VYCIOBUA TPOTEKAHHMS  peakluuid  HMOHHOTO
oOMeHa, MOJIHBIE W COKpaIlléHHBbIC MOHHBIC ypaBHEHHUs peakiuid. CBONCTBA KHUCIIOT,
OCHOBAaHMI W COJIEW B CBETE MPEIACTaBIECHUN 00 3JIEKTPOJUTUUYECKOM AMCCOLIMALUU.
KauectBeHHbIe peakiny Ha HOHBL. [IoHSATHE O THIpPOIU3E CONEN.
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Xumuyeckuu sxcnepumenm.

O3HAKOMJICHME C MOJECIAMH KPUCTAIMYECKUX PEHIETOK HEOPraHUYEeCKHUX
BCIIECTB — METAUIOB W HeMmeTauioB (rpadura M ajimasa), CI0KHBIX BEIICCTB
(xJiopuga HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PpEAKIUU OT
BO3JCHCTBUS  Pa3IMYHBIX (bakTopoB, HCCIICIOBAHHE AJIEKTPONPOBOTHOCTH
pPacTBOPOB  BEIIECTB, Mpoliecca TUCCOLMAIIMN KHUCIOT, IejIoue u cojel (BO3MOXKHO
UCIIOJB30BAaHME BHUJIEO MaTEpPUATIOB), MPOBEJCHUE OIbBITOB, HWUIIOCTPUPYIOIIUX
MPU3HAKKA TPOTEKAHMUS pPEaKIuii MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIJCICHUE
raza, oOpa3oBaHHWE BOJIbI), OMBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiuil (TOpeHue, peakiuu  Pas3ioKEHHs, COCAUHEHUS),
pacrno3HaBaHUE HEOPTraHMYECKHWX BEIIECTB C MOMOIIbI0 KAaUY€CTBEHHBIX PEaKIMi Ha
HOHBI, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTauibl 1 MX cOeIUHECHUA

O6miass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne W (U3MYECKHE CBOWCTBA MPOCTHIX
BEILIECTB — raJJIOr€HOB. XMMHYECKHE CBOMCTBA Ha MpHUMEPE XJiopa
(B3auMoJelCcTBME C  MeTaJylaMH, HEMeTajUlaMH, IIejaoyaMu). XJIOPOBOAOPO/I.
ConsiHast KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJIydyeHUe, TpuMeHeHue. [leiictBue xiiopa
U XJOPOBOJOPOJIa Ha OPraHU3M 4eJIOBEeKa. BakHeillre XJI0puapl U UX HAXOXKICHUE B
IPUPOJIE.

Oo6mas xapakrepucTtuka 3memMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CrtpoeHue M (U3MYECKHE CBOWMCTBA MPOCTHIX
BEILECTB — KHUCJIOPOJa M Cepbl. AJUIOTPONHbIE MOJU(PHUKALMU KHCIOPOAa U CEpHL.
Xumuueckue cBoicTBa cepbl. CepoBOOPOJ, CTpoeHUE, (PU3HUECKHE W XUMUYECKHE
cBoricTBa. OKCHABI Cepbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa,
dbu3nYeckrue U XMMHUUYECKHE CBOMCTBa (0OIMME Kak MPEJCTABUTENsI Kjiacca KUCIOT U
cnerupuyeckre). XUMHUECKUE PEaKITNH, JICKAINE B OCHOBE MPOMBIIIJICHHOTO CrIoco0a
MOJIy4YEHHs] CEpHON KUCIOThI. [IprimeHeHne cepHoi KUCIOTh. CONM CEpHOW KHUCIIOTHI,
KaueCTBEHHAasl peakius Ha cylbdaT-uoH. Haxoxnenue cepbl U €€ CoeaUHEHUM
B npupoge. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEHl Cpebl COEIUHEHUSIMU CEPbI

(KUCJIOTHBIE TOXIM, 3arps3HEHUE BO3yXa U BOAOEMOB), CIIOCOOBI €ro
npegotBpaiieHus. O0mas xapakrepuctrka 31eMeHToB VA-rpyrmbl. OCOOCHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIEHHS. A30T, pacpOCTPaHECHHE B
npupoje, pu3nueckrue U XuMU4Yeckre cBoicTBa. KpyroBopor azora B MpHUpO/IE.

AMmMuak, ero Qu3MYecKue W XMMUUYECKHE CBOMCTBA, MOJYy4YCHUE W MPUMEHEHHUE.

Conu aMMoHUA, UX (PU3NYECKUE M XMMHUUYECKHE CBOWCTBA, MPUMEHEHUE.
KauecTBeHHass peakuuss Ha MOHBI aMMOHUS. A30THasi KUCJIOTA, €€ MOJIyYEHHUE,
dbuznyeckrue U XMMUYECKUue CBOWCTBa (0OIIME Kak MpeCTaBUTENS Kilacca KUCIOT U
cnerupuueckne). Mcrnonp3oBanne HUTPATOB W COJIEH aMMOHHUSI B~ KauyecTBE

MUHEpPAIbHBIX  yAOOpeHui. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl
COCIMHEHUAMU a30Ta (KUCIOTHBIC JOXK]IH, 3arPSI3HEHUE BO3/1YyXa, TOYBBI U BOJOEMOB).

dochop, amtorpornnsie Mogudukauu Gochopa, GUznIecKne U XUMUYECKHE
cBoiictBa. Oxcun dochopa (V) u docdhopHas kucinora, dusudyeckue
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U XUMHYECKHE CBOWCTBa, moiydeHue. lcnonb3zoBanue ¢ochaTtoB B KauecTBe
MUHEPAIbHBIX yI00pEHHI.

Oo6mas xapakrepuctuka 3yeMeHToB I[VA-rpynmbel. OCOOEHHOCTH CTPOECHHS

aTOMOB, XapaKTEpHBbIE CTENIEHU OKHUCJEHUS. YTiepon, AJJTOTPOITHBIE

MoauUKaIMK, paclHpoCcTpaHeHHWEe B Mpupone, GU3MYECKUe U
XUMHU4eckue cBoiictBa. Ancopbuus. Kpyrosopor yrinepoma B mpupoae. OKcHabl
yriepoaa, ux (u3NyecKue U XMMHYECKHE CBOWCTBA, IEUCTBUE Ha JKUBBIE OPTAHU3MBI,
MOJIydYeHUE M TPUMEHEHHE. ODKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIIOM
yraeponaa (IV), runore3a rinobanbHOr0 MOTEIJICHUS KIUMaTa, MapHUKOBBIA 3(PQEKT.
VYronpHass kuciota u e€ conmM, uX (U3MUECKHe W XUMHUYECKHE CBOICTBa,
nojiydeHue U nOpumeHeHue. KauecTBeHHas — peakius ~Ha  KapOOHAT-MOHBI.
Hcnons3oBanre kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHavasibHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHHSIX
yriepoaa (MeraH, »JTaH, OTWIEH, AaUeTWIeH, 3TaHoJN, TJHUIEPUH, YKCYCHas
kucnota). [IpupogHpie HCTOYHMKHU YTIIEBOAOPOIAOB (yrojib, MPUPOIHBIA Ta3, HEPTH),
MPOJIYKTHI UX TIepepadoTku (OEH3MH), UX POJIb B OBITY M TPOMBITIIUIEHHOCTH. [loHsTHE O
OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUpaX, Oelikax, yrieBoJax — U HUX pOJu B
JKU3HM 4ejoBeka. MarepualbHOE €AMHCTBO OPraHMYECKUX M HEOPraHHMYECKHUX
COCIUHCHUH.

Kpemuuii, ero ¢usnueckue W XHUMHYECKHE CBOWMCTBA, IMOJYy4YE€HUE W
npumeHenue. CoenrHeHHuss KpeMHUs B npupoje. OOmue npeacTaBieHus 00 OKCHe
kpemausi (IV) u kpemuueBoir kucinore. CHIMKAThl, UX HUCIOJIb30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelimue CTpOUTEJIbHBIE MaTepHabl:

KepamukKa, CTEKIJIO, IICMCHT, OCTOH, ’KeIIe300€TOH.
[IpoGiembr  0€30MacHOTO  HCIOJIB30BAHMS ~ CTPOMUTEIBHBIX  MAaTepUaloOB B
MOBCEHEBHOM KU3HHU.

Xumuueckuul s3Kcnepumenm:

uzyyeHue  oOpaslloB  HEOPraHUYECKUX  BEIECTB, CBOWCTB  COJISIHOU
KHCJIOTBI, MPOBEJACHUE KA4YE€CTBEHHBIX PEAKUHMl Ha XJIOPUA-UOHBI M HAOJIOACHHE
MPU3HAKOB WX TMPOTEKAHUsS, ONBITHI, OTpaKaIKMe (U3NUYECKUE W XHUMHUUYECKHE
CBOIICTBA TallOTEHOB U  HUX COEJIMHEHUN (BO3MOKHO UCIOJIb30BaHUE
BHUJICOMATEpHUAJIOB),  O3HAKOMJIEHME C oOpa3laMud  XJOpUJIOB  (TaJOT€HUOB),
O3HaKOMJIeHHe ¢  oOpasmamu  ceppl U €€ COCINUHEHHSIMU  (BO3MOYKHO
MCIIOJIB30BaHUE BHEOMATEpHUaoB), HAOIIOJEHHE Tpollecca OOyTJIMBaHUs caxapa Ioj
JNEUCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTBI, MU3y4YEHUE XMMHYECKHX CBOMCTB
pa30aBIIEHHON CEpPHOM KHCIOTHI, MPOBEJICHWE KAaYeCTBEHHOM peakiMu Ha Cylibdar-
MOH U HaOMIoJeHHe MpU3HaKa €€ MpPOTeKaHUs, O3HAKOMJIEHHE C  (PU3MYECKUMHU
cBoiicTBamMu a3oTa, ¢Gochopa U HUX COCOAUHEHUH (BO3MOXKHO HCIIOJIIb30BAHHE
BUJICOMATEPHAIIOB), OOpa3llaMu a30THBIX U (POCPOPHBIX YI0OpEHUH, MOIyUYEHUE,
coOMpaHue, pacro3HaBaHWE€ W  HU3y4YEHUE CBOMCTB aMMHUaka, [POBEACHHUE
KayeCTBEHHBIX pEakUuMid Ha HMOH aMMOHHS U (ocaT-MOH U H3y4YEHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHOM  a30THOM  KHUCIOTBI C
MeJpl0  (BO3MOXXHO  HMCIOJIb30BAaHUME  BHUIEOMATEPUATIOB), HM3y4YEHHE  MOJENeH
KPUCTAINIMYECKUX pPEmETOK anmasa, rpadura, ¢yepeHa, O3HAKOMIICHHE C



MPOLIECCOM  aJcopOLuu
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PacTBOPEHHBIX BEILICCTB AKTUBUPOBAHHBIM yIJIEM 151 YCTPOMCTBOM
IPOTUBOrasza, IOJIydeHHe, coOupaHUe, paclo3HaBaHME M H3YyUYEHHE CBOMCTB
VIJEKUCIIOr0  ra3a, HIpOBEIECHHE KayeCTBEHHBIX peakluii Ha KapOOHAT U
CUJIMKAT-UOHBl U U3YyYEHHE IIPU3HAKOB UX I[POTCKAHUS,

O3HAKOMIJICHHUE c MPOAYKIMEH CUJIMKATHOU
IIPOMBIIUICHHOCTH, PELNICHHE JSKCIEPUMEHTAIBHBIX 3a1ad Mo TeMe «Baxnenmme
HEMETAJIbI U UX COCIUHECHUS.

MeTasuibl 4 UX COEIMHEHUSA

OO6miast XapakTepUCTUKA XUMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnoinoxenus B llepuogmueckon cucreme xumuuyeckux dnemeHtos .M.
MenpneneeBa u ctpoeHusi atomoB. CTpoeHME MeTauioB. Meramundeckas CBs3b U
METaJUIMYECKasi KPUCTAIUINYECKas peléTka.

DIEeKTPOXUMHUYECKUM pAN  HAOPSDKEHUH  METaJIOB.
duznueckrue U XUMUYECKHE CBOMicTBa MeTamioB. OOmue crnocoObl MOIy4YeHUs
MetauioB. [loHsITHE O KOPPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alllUTHl WX OT
Kopposun. CriaBsl (CTaib, 9yT'yH, TIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U
MIPOMBIIIEHHOCTH.

[[lenounsie METaJIbI: MOJIOKEHUE B [Tepronnueckoit CHUCTEME
xuMuueckux aiemeHTtoB .M. MenaeneeBa, CTpoeHME HX aTOMOB, HAaXOXICHHUE
B npupoje. Puznueckue MW XMMHUYECKHE CBOWCTBa (Ha TMpUMEpe HATpUsi W
Kayusi). OKCUIBI W THMAPOKCHUABI HAaTpus U Kanusi. [I[puMeHeHue 1ie0uHbIX METAJIOB
Y UX COCIMHEHHUM.

[[lenoyHO3EMENBHBIE ~ METAUIbl MAarHUM W KajblWW:  TOJOXEHUE B
Ilepnogmueckoin cucreMe xumuueckux sneMeHToB .M. MenaeneeBa, crpoeHue Hx
aTOMOB, HaxXOXJeHHUe B mpupone. Puznueckue U XUMHUUYECKUE CBOMCTBA MArHUS H
Kanplusg.  Baxuedmme coeAuHeHUs — KanblUus ~ (OKCHUI, THIPOKCHUI,  COJIH).
KéctkocTh BOABI U CHOCOOBI €€ yCTpaHEHUS.

AJIIOMUHHN: MOJIOXKEHHUE B [Tepuoanueckou cUCTEME XUMHUYECKUX
anementoB J[.M1. MenzaeneeBa, CTpOE€HME aroMa, HAXOXKJIEHUE B MPUPOJE.
dusznueckne W XHUMHYECKHE CBOMCTBA amoMuHUA. AmdoTrepHbIe CBOMCTBa
OKCHJIa M THUIAPOKCUJA ATIOMUHUS.

Keneso: MOJIOKEHUE B [Tepnoanueckon CUCTEME XAMHUYECKUX
anemeHtoB J[.MI. MenaeneeBa, CTpOEHME aroMa, HAaxXOXJICHUE B IPUPOJE.
du3nUeCKue U XMMUYECKHE CBOMCTBA kene3a. OKCUAbl, TUAPOKCHUIBI U COJIM KeJe3a
(IT) u xxene3a (II1), ux coctaB, CBONCTBA U MOJIYUYCHHE.

Xumuyeckuu sxcnepumenm.

O3HaKOMJIEHME ¢ oO0pa3llaMd METaUIOB M CIUIaBOB, WX (PU3MUYECKUMHU
CBOMCTBaMU, U3YUCHHE pe3yJIbTaTOB KOPPO3UU  METAJIOB (BO3MOKHO

WCIOJIB30BaHUE BHACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJEHUCTBUS

OKCHJa KaJbIUsl M HATPUS C BOAOW (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCIICJIOBAHUE CBOMCTB KECTKOM BOBI, IpoIlecCa TOPEHHUS XKeje3a B KHUCIOPOJIe
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), MIPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI (MarHusl, KaJblius, aTIFOMUHUS, IIMHKA, >kene3a (1) u
xeneza (III), memu (II), wHaGmromeHWe U OMUCAHHWE TMPOIECCOB OKpaIlMBaHUS
MJJAMEHU MOHAMM HATPUs, Kallusgd U KaiblUs (BO3MOXXHO HCIOJb30BAaHUE
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BHUJICOMATEPUAIIOB), HUCCIENOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCUIA AITIOMUHUS
W THUJIPOKCUIA  LHMHKA, pEIICHWE  OSKCICPUMEHTAIbHBIX  33aJa4 1O  TeMeE
«BaxHenmme MeTaljIbl U UX COSIUHCHUS.

XuMus M OKpyKawuas cpeaa

BemectBa 151 MaTepUalIbl B MTOBCETHEBHOM KU3HU YEJI0BEKA.
be3onacHoe ucnosb30BaHUE BEIIECTB M XHUMHUYECKMX peakuuid B ObiTy. llepBas
IIOMOIIb TPH XUMHUYECKUX 0KOTaX U OTPABICHUSIX.

XHUMHUYECKOE 3arpsA3HECHHE OKpY>Karolen cpenabl (mpenenbHas
nomyctuMas KoHieHtpaius BemiectB (manmee — IIJIK). Ponp xumum B permieHun
HKOJIOTMYECKUX MPOOIIEM.

Xumuyeckuil dKCnepumenm:
U3ydeHue O0OpasloB MaTepHaoB (CTEKJIO, CIUIaBhl METaUIOB, TMOJUMEPHBIC
MaTepualbl).

Meoicnpeomemnvie cés3u

Peanuszamuss MeXnpeIMETHBIX CBsi3€d IpU M3YyYEHHH XUMHUU B 9 Kiacce
OCYLIECTBJISIETCA 4Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHbIX IMOHSTHUH,
TaKk M TOHATUH, SABIAIOMIMXCS  CHUCTEMHBIMH ISl  OTHAEJBHBIX  IPEIMETOB
€CTECTBEHHO-HAay4YHOI'O [IUKJIA.

OO1mue ecTeCTBEHHO-HAY4YHbIE IIOHATUSA: Hay4HbId (DaKkT, THUIOTE3a, 3aKOH,
TEOpus, aHajlu3, CUHTE3,  KilacCU(PUKauusi, [EPUOJAUYHOCTb,  HAOJIOJEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HM3MEpPEHUE, MOJIelb, SBICHHE, aPHUKOBBIMI
3¢ deKT, TeXHOJOTHs, MaTepHAaIbI.

®dusuka: martepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHUJ, HU30TOIIbI,
pPaOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUYECKUI 3apsij, IPOBOIHUKH,
MOJYNPOBOJHUKH, AUDIEKTPUKHU, (DOTOIIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHOE
COCTOSIHME BELIECTBa, I'a3, pPacTBOP, pPacTBOPUMOCTb, KpHUCTAJUIMYECKasi peIéTka,
CTLJIaBHI, dusznyeckue - BEIUYUHBI, €IMHULIBI  W3MEpEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE37bl, COMHIE.

buonorus: ¢otocunres, apixaHue, Ouocdepa, HKOCUCTEMA, MHUHEPAIbHbBIC
yA00pEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATE/IbHbBIE BEIIECTBA.

['eorpagus: atmocepa, ruapocdepa, MUHEpabl, TOPHbIE IMOPOAbI, IOJE3HBIE
MCKOIIaeMbI€, TOIJIMBO, BOJAHBIE PECYPCHI.
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ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOCHHS  IPOrPaMMbl  OCHOBHOTO  OOIIETro
oOpa3oBaHMsl JOCTUTAIOTCA B XOJ€ OOYyYEHHUS XUMHUM B €IUHCTBE Yy4eOHOU W
BOCHUTATEIIBHON JIESITETBHOCTH B COOTBETCTBUM C TPAAULUHUOHHBIMUA POCCUUCKAMU
COLMOKYJBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH  LEHHOCTSIMHM,  IIPUHSITHIMU
B OOIIECTBE TMpaBWIaMH ¥ HOPMaMH TOBEJACHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAaHUs, CAMOPAa3BUTHUS U COLUATIU3AIUU 00 yJarOIIUXCA.

JInuHOCTHBIE pe3yJIbTaThl OTPaXarT TOTOBHOCTD oOydJaronmxcs
PYKOBOJCTBOBATbCSI CUCTEMOM IMO3WTHBHBIX IIEHHOCTHBIX OPUEHTALIMN U PaCIIUpPECHUE
OMbITa AEATEIBLHOCTUA Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) NaTpHOTHYECKOT0 BOCTIMTAHHUS:
IICHHOCTHOTO OTHOIICHHUS K OTCUCCTBCHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY
U Hay4YHOMY HACJICJMIO, TIOHMMaHWsA 3HAYCHUS XUMHUYCCKOW HAyKH B IKH3HU
COBPEMEHHOT0 OOITECTBA,  CIIOCOOHOCTH BIIAJICTh JI0OCTOBEPHOI
uHpopMaImen o MEePEOBBIX  JOCTHDKEHUSIX W OTKPBITHAX
MHPOBOH M OTCUECTBCHHOW XHMHH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00
YCTPOMCTBE MHpa U OOIIIECTBA;

2) rpaMIaHCKOro0 BOCIIMTAHUA:

IIPEJICTABIICHHS O COLMAIBHBIX HOPMAX M MPAaBWJIAX MEKINYHOCTHBIX OTHOILIECHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEOBATENIbCKOM, TBOPYECKOM W JIPYTHX BHAAX JEATEIBHOCTH, T'OTOBHOCTH
K pPa3HOOOpa3HOM COBMECTHOM JESATENbHOCTH IPU  BBINOJIHEHUM  y4eOHBIX,
MO3HABATEJNIbHBIX 33/a4, BHIITOJIHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB, CO3/JaHUU Y4EOHBIX
IIPOEKTOB, CTPEMJICHHMsS K B3aWMOIIOHMMAHUIO M B3aMMONOMOIIM B IPOLECCE ITOU
y4eOHOM NeATeIbHOCTH, TOTOBHOCTU OLICHMBATh CBOE MOBEACHUE M IOCTYNKH CBOMX
TOBAapUILEH C IMO3ULIMAHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEACTBUM MOCTYTIKOB;

3) HEHHOCTH HAYYHOI O MO3HAHUA:

MHPOBO33PDEHUECKUE MPEACTABICHUS O BEIIECTBE W XUMHYECKOW pEakluu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM H COCTaBJISIOLINE
OCHOBY IJIi TIOHUMAaHUs CYIIHOCTH HAay4YHOW KapTHHBI MHUpa, MPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTUS MPUPOJABI, B3aUMOCBA3SAX YEJIOBEKA C
MPUPOJHON CPENION, O POJIM XUMHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHBIE MOTHUBBI, HAIPABJIECHHBIE HA IIOJYYEHUE HOBBIX 3HAHHUM IIO
XUMHUHU, HEOOXOAWMbIC Il OOBSICHCHHS HaOII0JaeMbIX TMPOIECCOB U  SIBIICHUM,
MO3HABATENbHOM, HH(OOPMAITMOHHONW M YUTATEIbCKOW KYJIBTYPhI, B TOM YUCJI€ HAaBBIKOB
CaMOCTOSITEIIBHON
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paboThI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOM TUTEPATYPOH, TOCTYMHBIMA TEXHUYECKUMHU
cpeacTBaMH MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K O0YUYEHHUIO U MO3HAHUIO, JII0O03HATENBHOCTh, TOTOBHOCTD U
CIOCOOHOCTh K caMO00Opa30BAHMIO, IPOEKTHOM M MCCIIEN0BATEIBCKON ACSITEIBHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPABJIECHHOCTH M YPOBHS 00yYEHHUsI B JaJIbHEHUIIIEM;

4) popmupoBaHusi KYJbTYPbI 310POBbS
OCO3HAHHE IIEHHOCTU XU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3JI0pPOBbI 00pa3 JKW3HHW, OCO3HAHWE TIOCJICICTBUA U HEMPHITHE
BPEIHBIX TIPUBBIUCK (ymotpebnenus QIKOTOJIS, HAPKOTHKOB,
KypeHusi), HEOOXOMMMOCTU COONIOACHUSI TIpaBUJI OE30MaCHOCTH
npu OOpalIeHUH C XUMHYECKHMMH BEIIECTBAMH B OBITY M PEATbHOMN KU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

WHTEpPEC K TMPAKTHUYECKOMY W3y4YeHHIO Tmpodeccuit u Tpyna pa3ImdHOTO
poJa, yBaXCHUE K TPYAY U pe3yJibTaTaM TPYJAOBOW IEITEIbHOCTH, B TOM 4YMCJIE Ha
OCHOBE TMPUMEHEHHUS TPEAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBIOOD
VHIUBUAYAIBHOM  TPACKTOPUH MPOAOJKEHUS oOpa3oBaHUs c YYETOM
JUYHOCTHBIX HWHTEPECOB U CIHOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HWHTEPECOB
U noTrpebHOocTed, ycmemHou mnpodecCHOHANBHON JEATeIbHOCTH U Pa3BUTHS
HEOOXOAMMBIX yMEHUH, TOTOBHOCTH aJalTUPOBATHCS B IPO(ECCHOHATLHOM Cpelie;

6) IK0JIOrHYEeCKOTr0 BOCIIMTAHUSA

HKOJIOTUYECKHU 11€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJAEC KaK HCTOUYHHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHMUSI, TOHUMaHUE IIEHHOCTH 3/J0POBOTO U 0€30MacHOT0
oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (QU3MUECKOMY U
MICUXWYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS MpaBuUil 0€30MacHOI0
MOBEJICHUS TP pabOTE C BEIIECTBAMH, a TAKKE B CUTYAIUSIX, YT'POXKAIOMIUX 3/I0POBHIO
U KU3HHU JIOJICH;

CIOCOOHOCTH TPUMEHSATH 3HAHWS, MOJy4aeMble TMPU HU3YUYECHHH XUMUH,
JUIS PELICHHUS 33/1a4, CBA3aHHBIX C OKPYKArOIIEeH NMPUPOJHON CPENOU, ISl MOBBIIECHUS
YPOBHS 9KOJOTUUECKON KYJIbTYPhI, OCO3HAHUS TJI00ATBLHOI0 XapaKTepa IKOJIOTUUECKUX
npobjieM W TyTed HUX pEHIeHUs MOCPEICTBOM METOJ0B XUMHH, 3KOJIOTHYECKOTO
MBIIIJICHHUS], YMEHUSI PYKOBOACTBOBAThCS UM B ITO3HABATEIBHOW, KOMMYHUKATUBHON U
COLMAJIbHOM MPAKTHUKE.

METAINPEIMETHBIE PE3YJIBTATbBI

B COCTaBe METanpeIMETHBIX pPE3YIBTATOB BBIJICIISIOT 3HAYUMBbIE
1St (POPMUPOBAHUST MUPOBO33PEHUS OOIICHAYYHBIE MTOHATUS (3aKOH, TEOPUSsl, IPUHIIUII,
runoresa, GakT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeJAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (popMHUpoBaTh MPEACTABICHHE O LEJIOCTHONW Hay4dyHOW KapTHUHE MUpa,
W YHUBEpCaJbHbIE ydeOHblEe JAeWCcTBUS  (TIO3HABATENIbHBIC, KOMMYHHKATHBHBIEC,
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PETyJISITUBHBIE), KOTOpBIE o0ecIeunBaroT dbopmupoBaHUe TOTOBHOCTH
K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO yUeOHOH AESTEIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JedCTBUA
ba3oBble JJornyeckue aeicTBUs:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XHUMHUYECKUX TOHATUM (BBIACISATH HX XapaKTePHbBIC
MpU3HAKH,  YCTAHABJIUBATH B3aHMOCBS3b Cc JIpYyTUMHU MIOHATHUSIMHU ),
WCIIOIB30BaTh  ITOHATHS JUIS OOBSCHCHHS OTICIbHBIX (DAKTOB M SBICHMI, BBIOMpATH
OCHOBAHUSA W KPUTEPHUU IS KIaCCU(UKAIUM XUMUUYECKHUX BEIIECTB M XUMHUYECKUX
peakiuii, yCTaHaBJIMBATh MPUYUHHO-CICIACTBEHHBIE CBSI3M MEXKAYy OOBEKTaMU
M3y4YEHUS, CTPOUTH JIOTHUYECKUE PAcCyXACHUS (MHIYKTUBHBIE, JACAYKTUBHBIE, IO
aHAJIOTUM), JeJaTh BBIBOJABI M 3aKJIFOUYEHUS,

YyMEHHE TMPUMEHATh B TMPOLECCe TMO3HAHMUS TOHATUS  (TIPEAMETHBIE U
METaNpeIMETHbIE), CHUMBOJIMYECKHME  (3HAKOBBIE) MOJIENIA, UCIOJb3yEMbIE B
XUMHH, TPeoO0pa3oBbIBaTh  IMIUPOKO  MPHUMEHSAEMbIE B  XHUMHHU  MOJICJIbHBIC
MpEACTaBICHUS] — XUMHWYECKHI 3HAaK (CMMBOJI DJIEMEHTA), XUMHUecKas (opmylia U
YpaBHEHUE XMUMHYECKON peakiuy — MpPHU PEHICHUU Y4eOHO-T03HABATEIbHBIX 3ajad, C
y4TOM  OTUX  MOJICJIBHBIX TMPEJICTABICHUN  BBIABIATH M XapaKTepU30BaTh
CYIIECTBEHHBIC TPU3HAKU M3Yy4aeMbIX OOBEKTOB — XHUMHYECKHUX BEIIECTB U
XAMHAYECKUX peaKIuii, BBISIBJIATH o0mue 3aKOHOMEPHOCTH, MIPUYUHHO-
CJIEACTBEHHBIC CBS3M M MPOTHBOPEUYHS B H3yYaeMbIX MPOIeCccax U sIBJICHUSX.

ba3oBble ucciieoBaTe/ibCKue 1eiCTBUA:

yYMCHHE UCTIOJIb30BaTh NIOCTaBJICHHBIC BOIIPOCHI B KadecTBe
WHCTPYMEHTA IMO3HAHUS, a TaK)Ke B KaueCTBE OCHOBHI ISl (DOPMHUPOBAHUS THITOTE3BI
M0 TIPOBEPKE MPABWILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpETEeHNE OMbITa M0 IUIAHUPOBAHHWIO, OpPTaHW3allMM H  IMPOBEICHUIO
YYCHUYECKUX DKCIIEPUMEHTOB,  yMEHHE  HAONIOMaTh 3a  XOJIOM  IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3MPOBATH €r0 Pe3yibTar, (OpMYIUpPOBaThH OOOOIICHUS W
BBIBOJIBI IO Pe3yJbTaTaM IPOBEAEHHOTO OIBITA, MCCIEAOBAaHUS, COCTABIATH OTYET O
npojieIaHHOM paboTe.

Pabora ¢ undpopmanmeii:

YyMEHHME BBIOMpATh, aHAIM3UPOBATH U  HHTEPIPETUPOBATH  HHOOPMAIIUIO
pa3MYHBIX BHAOB U (QOpM  MpEeACTaBICHUS, MOJYyYaeMyk U3  Pa3HbIX
UCTOYHUKOB  (HAy4YHO-NOMYJIsIpHAst ~ JIUTEpaTypa  XUMHUYECKOTO  COAEp:KaHUs,
crpaBOYHbIE TIocoOusi, pecypchl HTepHeTa), KPUTUYECKHU

OLICHUBATH MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO
uHdopmaruio;

YMEHHE MPUMEHATh PpPa3IUYHbIE METOABl U 3almpoChl TMPU TOUCKE U
orOope MHPOPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJISi BBITIOJHEHUS
y4eOHBIX WM MMO3HABATEIBHBIX 3a7ad OMNPEACIEHHOTO THUIA, NPUOOPETEHHE OIbITa
B 00J1aCTH UCIOJIb30BaHUS uH(pOpMaIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUH,  OBJAJCHUE
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KYJIbTYypOUr AKTUBHOTO MCITOJIb30BaHUS Pa3TUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BhIOMpATh ONTUMAaJbHYIO (opMy mpenacTaBieHus HHPOPMALUKA U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIOXKHBIMU CXEMaMH, JuarpaMMmamu, APYyruMHU
dhopmamu rpadUKu U UX KOMOUHAITUSIMU;

YMEHHE WCIOJIb30BaTh W  aHaIU3UpOBaTh B  TpoIrecce ydyeOHOW W
MCCIIeI0BATENbCKOM JeSATEIbHOCTH uHdopmauio 0 BIIUSIHUU
MPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SIMCTBA M TPAHCIOPTAa HA COCTOSIHHE OKpPY’Karolen
IIPUPOJTHOM CPENBI.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHS:

yMEHUE 3aJaBaTb BONPOCH (B XoJA€ JAuaiiora W (WiIu) JTUCKYCCHH) TIO
CYIIECTBY OOCYXJaeMOW TeMbl, (POpMYJIHUpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MTPEAJIOKCHHOM 3aa9H;

pUOOpETCHHE OTIbITa Ipe3eHTaIluN pE3yNnbTaTOB BBITIOJTHEHHSI
XUMHUYECKOT0 JKCIepUMEHTa (71a00paToOpHOIro OImbITa, Ja0OpaTopHON paboOTHl MO
HCCIICJIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU II03HABATCIBHOU W
MCCJIEIOBATENICKOW  NIEATETLHOCTH TIPH  PEIICHUH BO3HUKAIONIUX MPOOJieM Ha
OCHOBE yuéTa OOMIMX HMHTEPECOB U COTJIACOBAHMS MO3WUIUN (0OCYyXIeHUs, OOMEH
MHEHUSIMH,  «MO3TOBBIC€  IITYpMbI»,  KOOPJIWHAIUS ~ COBMECTHBIX  JICUCTBHIA,
oTpeJieieHNe KPUTEPHUEB 10 OIIEHKE KaueCTBa BHIMOJHEHHON paOOThI U JIpyTHE);

PeryasiTuBHbIC YHHBEpPCaJbHbIC Y4eOHbIE 1eiiCTBHS:

YyMEHHE CaMOCTOSTEILHO OINPEACNATh IeIU JACSITCIBHOCTH, IUIAaHHUPOBATH,
OCYIIECTBIATh, KOHTPOJHUPOBATH HM TNPU  HEOOXOJUMOCTH  KOPPEKTHUPOBATH
CBOIO JIESITEIIbHOCTh, BBIOMpaTh Haubonee dSPPEeKTUBHBIE CIOCOOBI  PEIICHUS
y4eOHBIX ¥ MO3HABaTEIbHBIX3a/a4, CaMOCTOSATENIbHO ~ COCTABJISITh WM

KOPPEKTUPOBaTh  NPEIJOKCHHBIH  allTOPUTM  JCHCTBUH  TIpH
BHITIOJTHCHUH 3aJaHWid C Y4ETOM TIOJy4YeHHUS HOBBIX 3HAHWA 00 M3ydaeMbIX
0o0BeKTax — BeMeCTBAX W PEAKIUAX, OIEHWBATh COOTBETCTBUE IOJYYECHHOTO
pe3ynbTaTa 3asBICHHOW 1€, YMEHHE HCIOJIb30BaTh W aHATM3HPOBATH KOHTEKCTHI,
npeJiaraeMbie B YCIOBHH 3aJIaHUH.

HPEIMETHBIE PE3YJ/IbTATBI

B cocraBe nmnpenMeTHBIX pe3yJbTaTOB IO  OCBOCHHUIO  00sA3aTEILHOIO
COJICp’)KaHMs, YCTAHOBJIICHHOTO JaHHOW denepaibHON  paboueil  MporpamMmon,
BBIICNIIIOT: OCBOCHHBIE OOYYAIONIMMUCS Hay4YHbIe 3HAHUS, YMEHHUS ¢ CIOCOOBI
neicTBhid,  cnenuduUeckue IS OPEeAMETHONW  obmactT  «XUMHUS»,  BUIBI
JeATSIHLHOCTH 1o MOJTYYEHUIO HOBOIO  3HAHWsS, €ro  MHTEpIpeTaluH,
peoOpa30BaHUIO U IPUMEHCHHIO B Pa3IUYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX.

K konmy obydeHuss B 8 kJiacce mnpeaMeTHBbIE pe3yJbTaThl Ha 0a30BOM YypOBHE
TOJIKHBI OTPAXKATh CHOPMHUPOBAHHOCTH Y OOYJAIOIIUXCS YMEHUM:
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pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHX TMOHSATHI: aTOM, MOJIEKYJa,
XUMUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOHAS U
HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAsE aTOMHAasi M MOJIEKYJSIpHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIPHAsi MAacca, MacCcoBas 10J1 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUHU, MOJSIpHBIH O00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb,
ANEKTPOOTPULIATETBLHOCTD, CTENIEHh OKUCIEHUS, XUMUYECKAsT peaKiusi, KiIacCcuduKkaims
peaKIuii: peakuuu COCIMHEHUS, PEAKIIMKU Pa3I0KEeHUs, pEaKIUH 3aMEIICHUs, PEaKIINU
oOMeHa, 3K30- U SHJOTEPMHUUYECKUE PEAKIIUM, TETUIOBOM d(PPEeKT peakiuu, sapo aToma,
AJIIEKTPOHHBIN €0 aToma, aTOMHas OpOWTadb, paguyCc aToMa, XUMUYECKAas CBA3b,
MOJISIpHAsE W HEMOJsIpHAs KOBAJIGHTHAas CBSA3b, HMOHHAs CBSI3b, HWOH, KaTHOH,
aHUOH, PaCTBOP, MAacCOBasl J10JIs BeleCcTBa (MPOIIEHTHAs KOHIICHTPAIIKs) B pacTBOPE;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSThH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX NIPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBJieHUs (OpMysl BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

OMpENENATh BAJCHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX,
CTCTICHb OKHCIICHUS JJIEMEHTOB B OWHApHBIX COCIWHEHUAX, MPUHAJICKHOCTh
BEIIECTB K  OMNpEAeNEHHOMY  Kjaccy  coeAuHeHud 1mo  dopmynaMm,  BHI
XUMUUYECKON CBs3U (KOBaJICHTHAS U MOHHAS) B HEOPTaHUUYECKUX COCIMHEHUSAX;

PAaCKpbIBAThH CMBICJI IIeproanueckoro 3akona  /J[.H. Menpeneena:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHUX
AJIEMEHTOB OT UX MOJIOXKEHHUS B Ilepuoanyeckol cucreme, 3aKOHOB COXPAHEHHUS
MAacChl  BEWIECTB, ITOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJIIPHOTO YYEHHs, 3aKOHA
ABoraapo;

OMHUCHIBATh W  XapakTepuzoBaTh TaOauuHyro  ¢opmy Ilepuoamyeckoii
CUCTEMbl XUMUYECKUX DJJIEMEHTOB: pa3vyaTh MOHATHUS «rJaBHasg mnoarpynmna (A-
rpynmna)» u «mobouHas mnoarpymnma (b-rpynma)»y, manaeie W OOJIBIIME TEPUOIHI,
COOTHOCHUTH O003HAUE€HUs, KOTOpble UMeroTcsa B Taomuie «llepuoamyeckas cucrema
xuMmudeckux a3nemeHtoB J[.M. MenaeneeBay ¢ 4YHCIOBBIMH XapaKTEPHUCTUKAMU
CTpOEHHUsI aTOMOB XHMMHMYECKHMX DOJEMEHTOB (cocTaB MW  3apsg  sapa, ooiee
YUCJIO DJICKTPOHOB U PACTPEICIICHUE UX IO AJIEKTPOHHBIM CJIOSIM);

KIacCU(UIIMPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPraHMYECKHE  BEIIECTBA,
XUMUYECKUE peaknuu (M0 4YHCIy UM COCTaBy YYacTBYIOIIMX B  peakluu
BEILECTB, N0 TEIJIOBOMY 3P DEKTY);

XapaKkTepu30BaTh  (OMHUCHIBATh) OOIIME XWMHYECKHE CBOICTBA  BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAs OMHCaHue

MpUMepaMu MOJIEKYJISPHBIX ypaBHEHU I
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

MIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH ITPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUIN B PAa3IMYHbIX YCIOBUSIX;

BBIYUCIISIT ~ OTHOCUTEJbHYIO  MOJICKYJSIPHYIO M MOJSIPHYKO  MAaccChl
BEILIECTB, MACCOBYIO JIOJIIO XUMHUYECKOTO »JJEeMEHTa Mo (opMyJsie COEIUHEHMUS,
MAacCOBYKO JIOJIKO BEIIECTBA B PAacCTBOPE, NPOBOAUTH PACUYETHI MO YPABHEHUIO
XUMUYECKOU PEaKIINU;
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IIPUMCHATbL OCHOBHBIC OIICpalllin MBICJIUTEIbHOMN AJCATCIBHOCTH — aHaJIu3 H
CUHTC3, CPAaBHCHHC, O606IHCHI/I6, CHUCTCMAaTHU3allNIO, KHaCCI/I(bI/IKaHI/IIO, BBISIBJICHHUC

NPUYUHHO-CIEACTBEHHBIX  CBA3C€M — U1 WU3Y4YEHUsS CBOMCTB  BEILIECTB U
XUMUYECKUX PEaKIMii, €CTECTBCHHO-HAYYHBIC METOJBI IMO3HAHUS — HaOII0JCHUE,
M3MepeHne, MOACITMPOBAHNE, SKCIIEPUMEHT (peaJIbHBbIM M MBICIICHHBIN );

CJIE€IOBATh MpaBuiIam OJIb30BAHUS XUMHYECKOH IOCY 101 nu

7abopaTopHbIM 000pYyZOBaHMEM, a TaKXe TMpaBUiIaM OOpalleHusi C BEIIECTBAMH
B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBIIOJHEHHUIO JA0OPATOPHBIX XUMHYECKHX
ONBITOB TIO TOJYYEHHUI0O M COOMPAHHIO Ta3000pa3HBIX BemlecTB (BomOpoja U
KHCIIOpPOJia), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHOM MaccoBOM  Joei
pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE DKCHEPUMEHTHI
[0 PACIO3HABAaHUIO pPACTBOPOB MIEJOYEH UM KHUCIOT C IOMOIIBI0 HHAUKATOPOB
(mrakmyc, penondTaaent, METHIOPAHK U JPYTHE).

K konmy oOydenus B 9 KJjiacce TpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTpakaTh COOPMUPOBAHHOCTH Y OOYUYAIOIIUXCS YMEHHUI:

PacKpbhIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHUH: XMMHYECKUN DIIEMEHT,
aToM, MOJIeKyJla, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTh,  JJICKTPOOTPHUIIATEILHOCTh,  CTENEHb  OKHUCICHHS,  XUMHUYECKas
peaknus, XUMHUYECKas CBS3b, TEIIOBOW A(D(PEKT peaxiuu, MoJb, MOJSPHBIM 00BEM,
pacTBOp,  DJIEKTPOJIUTHI, HEIJIEKTPOJMTHI,  DJICKTPOJUTUYECKAS]  JUCCOIMAIUS,
peakiuu HMOHHOro OOMEHa, KaTajiu3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMBbIC
u HEeoOpaTUMBbIe peakiuu,  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTEIb, OKHCICHHWE W  BOCCTAHOBJICHHWE,  AJUIOTPOIIHS,
aMm(pOTEepHOCTh, XUMHUYECKas CBs3b (KOBaJeHTHas, WOHHAs, MeTaJuIM4ecKas),
KpUCTATTMYECKasi pPeméTKka, KOppPO3Ws METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOU
peakuuu, npenenbHo gonycrumas KoHueHtpanusa [1JIK Bemectsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX TOHITHH M MIPUMEHSATHITH
TIOHATHS TIPU ONMCAHHUH BEIIECTB M UX MIPEBPAIICHU;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JUIsl COCTaBJICHHUS (POpMysn BEHIECTB H
YPaBHEHUM XUMHUUYECKUX PEAKLINM;

OTIpPEICNIATh BAJCHTHOCTh W CTENEHb OKHUCJICHUS XUMHYECKUX JJIEMEHTOB
B COCIAMHEHUSX PA3IMYHOTO COCTAaBa, MPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCJAMHEHUN 1o (opmyJsiaMm, BHJ XHMHUYECKOW CBs3U (KOBaJICHTHAs, MOHHAs,
METaJJIMYecKasi) B HEOPraHMYEeCKUX COCAMHEHUSIX, 3apsii HMOHA MO0 XUMHUYECKOU
dbopmysie, XxapakTep cpelbl B BOJHBIX PAacTBOpPAaX HEOPTAaHWYECKUX COCAMHEHUH, THII
KPUCTAJUIMYECKON pelETKA KOHKPETHOT'O BEIIECTBA,;

packpbiBath  cMmbici  [lepuommueckoro  3akoHa .M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OMNUCHIBATh U XapaKTEepPU30BaTh TaOJIUYHYIO
dbopmy Ilepumonnyueckoid CHUCTEMBbl XHMHYECKHX DJIEMEHTOB: pazauyaTh MOHSATHUS
«rnaBHas noArpynmna (A-rpynmna)» u «mobounas noarpynmna (b-rpynma)», mansie u
OoJIbIIIKE
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MEPHUOJIbI, COOTHOCUTh 00O03HAYECHHS, KOTOPhIE MMEIOTCS B MEPHOJUYECKON TadiwHIle,
C YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsia a7pa, o0Ilee YMCIIO JIEKTPOHOB U PACHPEACIICHUE UX MO 3JEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOWCTB DOJEMEHTOB M HX
COCMHEHU B MpejiesiaX MaJIbIX TIEPUOOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KIaccu(UIMpoBaTh ~ XUMUYECKHE  DJIEMEHThI, HEOPraHHMYECKHUE  BEIIECTBA,
XUMUYECKHE peakiuu (M0 4YUCIYy U COCTaBYy YYacTBYIOIIMX B pEaKIMUd BEIIECTB,
1o TETI0BOMY 3(DPEKTy, M0 N3MEHEHHIO CTETICHEH OKUCIEHUSI XUMUYECKUX
AJIIEMEHTOB); XapaKTEePU30BaTh (OMUCHIBATH) OOIIME U CHEIUPUUECKUE XUMUUYECKHE
CBOMCTBA MPOCTHIX U CIOXXHBIX BEIIECTB, MOJATBEPXkKIAsi OMUCAHUE TTPUMEpPAMHU
MOJIEKYJISIPHBIX U

MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

COCTaBJISATb YPABHEHUS DJIEKTPOJUTUUECKON JHUCCOIMAIMU KHUCJIOT, Iejioue
W COJieH, TOJHBIE W COKpami¢HHbIE ypaBHEHUS pEaKIMid HMOHHOrO OOMEHa,
YpaBHEHUSI PEaKIUid, MOATBEPKIAIONIUX CYIIECTBOBAHUE T€HETHUECKOU CBSI3U MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB,;

PacKpbIBaTh CYITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI OCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKIIHii;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BOZMOXKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBPAIICHUN B PA3IMUHBIX YCIOBUSAX;

BBIYUCIISITh ~ OTHOCHUTEIIBHYIO ~ MOJIGKYJISIPHYIO M MOJSIPHYIO  MAacChl
BEIIIECTB, MACCOBYIO [IOJII0 XHMMHYECKOTO »JJIEeMEHTa M0 (OopMyJie COEIUHEHUS,
MAacCOBYHKO JIOJIO BEIIECTBA B pPAcTBOpE, NPOBOJHUTH pPACUETHl IO YPABHEHUIO
XUMHUYECKON PEaKInu;

co0oaaTh npaBuiIa M0JIb30BAHMS XUMHUYECKOU nocyaou u
nabopaTopHbIM 000OPY/IOBaHHEM, a TaKXe TNpaBWiIa OOpalieHus C BEIEeCTBAMHU
B COOTBETCTBHUM C MHCTPYKUUSMHU [0 BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB 1O TIOJIYYCHUIO W COOMpPAHHMIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa W
YTJIEKHUCIIOTO ra3a);

IPOBOJIUTH peakiuu, MOATBEPKIAIOLIUE KauyeCTBEHHBIN COCTaB
Pa3JIMUHBIX BEIIECTB: PACIO3HABAThH OIBITHBIM TYTEM XJOpPUI-, OpOMHUA-, HUOIUI-,
kapOonart-, (docdar-, cwmmkar-, cyabhar-, THIAPOKCUI-UOHBI, KaTHOHBI AMMOHUS U
MOHBI U3YUYEHHBIX METAJIOB, MIPUCYTCTBYIONIME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

INPpUMCHATbL OCHOBHBIC OIICpalkin MBICJIUTEIILHOM ACATCIIBHOCTH — aHAIU3 H
CUHTC3, CpPABHCHHUC, O606HIGHI/I€, CHUCTCMATHU3alHIoO, BBISIBJICHHUC IMPUYIHNHHO-
CIICACTBCHHBIX CBSI3EM — A1 U3YUYCHUA CBOMCTB BEICCTB MW XHUMHUYCCKHX
peaKHHﬁ, CCTCCTBCHHO-HAY4YHbIC MCTOAbI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MCPCHHC,

MOJICJIUPOBAHUE, IKCIIEPUMEHT (PeaJIbHBIA U MBICIICHHBIN).
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TEMATHUYECKOE IIVTAHUPOBAHUE

8 KJIACC

Hanmenosanue

No KomuuectBo

pa3iernoB U TeM
n/m 4acoB
y4eOHOro npeamera

Conepxanue 00ydeHUs

Pa3znen 1. IlepBoHavyajibHbIe XUMHYECKUE MOHATHS

1.1  Xwumwus — BaxxHas 5
0071aCTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JIEATSIIbHOCTH
YyeJI0BeKa

IIpeamer xumuu. Ponp XUMHUM B )KU3HU
4yeaoBeKa. XMMHS B CUCTEME HayK.

Tena u BeniectBa. PU3NUECKUE CBOMCTBA
BEIIECTB. ATperaTHOe COCTOSIHUE
BeniecTB. [loHsATHE 0O MeTOaX MO3HAHUS
B XUMUU. YHCTHIEC BELIECTBA U CMECH.
Crnioco0nI pa3jeneHus: cMeceil.
Xumuueckuil Ixcnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOW MOCYI0H,

C IpaBuJaMu pabOThI B 1a0OpaTOpuu U
npueMaMu oOpallleHus ¢ J1abopaTOPHBIM
000py1OBaHUEM.

du3nyecKue CBOMCTBA 00Pa3IoB
HEOPraHMYECKUX BEILIECTB — METAIIIOB

1 HEMETAJIJIOB.

CrniocoOnI pa3jeneHus cMeceit
(bunpTpOBaHUE, BHIAPUBAHUE,
TUCTUILISAIINS, XpoMaTorpadust).

OcHOBHBIE BUBI JESTEIHHOCTU
00yUarIMXxCs

PackpeiBaTh CMBICIT H3y4aeMbIX OHATHH.
PackpsiBaTh poip XMMuUM B IPUPOJE U
JKM3HU Y€JIOBEKA, €€ CBA3b C IPYTUMU
HayKaMH.

Paznuuath 4uCTHIC BEIIECTBA U CMECH;
OJHOPOJHBIE U HEOJTHOPOJAHBIE CMECH.
Paznuyate pusnueckue U XuMHUIECKUe
SIBJICHHUS.

CiienoBaTh aropuTMaM MCIOJIb30BaHUS
3KCIIEPUMEHTAIBHBIX METOJOB —
HAOII0/ICHUS ¥ DKCTIEPUMEHTA.
HaOmaromaTe 1 onmuceiBaTh 0OBEKTHI

IIPY MPOBEICHUHU IEMOHCTpALINH U
71a060paTOPHBIX OMBITOB 10 U3YUYEHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3aelieHUs] CMECEU BEIIECTB.
[IpoBOAUTE XUMHYECKAN DKCIIEPUMEHT
IIpH pas3JieJieHnn cMecel (Ha mpuMepe
OYMCTKU MOBAPEHHOM COJIM) B XOJI€
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1.2.

BemectBa n
XUMHUYECKUE
peaxkuu

15

Jlabopamopnvie onvimbi:

N3ydenue u onucanure GU3NIECKUX
CBOMCTB 00pa3IioB HEOPTaHUYECKUX
BEIIECTB.

N3ydeHue crnocoOoB pa3iesieHus: cMeceit
(C TOMOIIIbIO MarHUTA).

Ilpakmuueckue pabomul:

Ne 1. IIpaBuna paGoTsl B 1a0OpaToOpuu U
npuEMBI 00paleHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM.

No 2. Paznenenue cmeceli (Ha mpumepe
OUYMCTKHU MOBAPEHHOM COJIN)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CHMBOJIBI XUMHYECKUX
areMeHTOB. [IpocThie u ciaoxKHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE
yUEHHE.

Xumnueckas popmyia. BaneHtHocTh
aTOMOB XMMUYECKHX AJIEMEHTOB.
3aKOH IOCTOSIHCTBA COCTaBA BEILIECTB.
OTHOCUTENBHASI aTOMHAsI Macca.
OTHOcHTENBbHASI MOJIEKYJISIpPHAs Macca.
MaccoBast 10711 XMMHUYECKOI'O 3JIEMEHTa
B COCIMHEHUHU.

npakTuyeckoi padoTsl Ne 2.

CrnenoBarh NpaBUiIaM MOJIb30BAHUS
XUMHUYECKON MOCYI0M U J1abOpaTOPHBIM
o0opyI0BaHUEM, a TAK)KE TTPaBUIaM
oOpalleHusi C XMMUYECKUMU BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUEH

IIPU BBITIOJTHEHUH MPAKTUYECKOM
pabotsl Ne 1.

BricTtpauBaTh pa3BEpHyThIEC IUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMaIUIo U3 yueOHHNKA U
CIPABOYHBIX MATEPUAJTIOB, TPAMOTHO
WCIIOIb30BaTh N3y4YEHHBIN TOHATUWHBIN
anmnapaT Kypca XUMHH

Onpenensarb NPU3HAKA XUMUYECKHUX
peaKIuil, yCI0BUS UX MPOTEKaHMUS.
OOBICHATH CYIIHOCTh (PU3UUECKUX U
XUMHUYECKUX SIBJIEHUM C TOUYKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHS.
KnaccudunmrpopaTh XuMuuecKue
peakiuu (1o YUCIly U COCTaBy
pearupyronmx 1 00pa3yronmxcs
BEIIECTB).

CocTaBniaTs (OpMyJIbl OMHAPHBIX
BELLECTB 110 BAJIEHTHOCTH U ONIPENEIIATh
BaJIEHTHOCTb MO (pOpMYyJIaM BEIIECTB.
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KonnuecTtBo BemecTtBa. Mosb. MoisipHast
Macca. B3anmMocBsI3p KOJIMYECTBa, MacChl
Y YUCIia CTPYKTYPHBIX €IMHUII BEILIECTBA.
Pacuérel o hopmynaM XUMHUECKUX
COEIMHEHUM.

DU3UYECKUE U XUMUYECKHUE SIBICHUS.
XUMHUUYECKas peakiys U €€ NMPU3HaAKHU.
3aKOH COXpPaHEHHUsI MACChI BELIECTB.
XHAMHUYECKUE YPABHEHUS.
Kiaccudukanys XuMru4ecKkux peakiui
(coenrHEeHMs, pa3I0KeH s, 3aMeILCHHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckre CBONCTBa 00pasIoB
HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HEMETAJIJIOB.

OO6pa3ipl BemecTB KOJUIESCTBOM 1 MOJIb.
dusndeckue ABJIeHUs (TUIaBJIICHHE BOCKa,
TasiHUE JIbJIa, paCTUpPAHUE caxapa

B CTYNKE, KUTICHUE U KOHJACHCAIIUS
BOJIbI).

XUMUYECKHE SIBJICHUS (TOPEHHUE CBEYH,
MPOKAIMBAHUE MEIHOM MTPOBOJIOKH,
B3aUMOJEUCTBHE COIbI MU MeJa

C COJISTHOM KHCIIOTOM).

Habmronenue npu3HakoB MpOTEKaHUs

PaccraBnsate koappuiimeHTsI

B YPABHEHUSAX XUMHUUYECKUX PEAKIIH.
HaGnronate n onuceiBaTh OOBEKTHI

IPU MIPOBEJICHUH IEMOHCTpAIUH U
71a00paTOPHBIX OMBITOB.

[TpoBoauTH BEIYHMCIIEHUS TIO (POpMyTIaM
XUMUYECKUX COCTMHCHUN W YPaBHEHUSAM
XUMUYECKUX PEaKIUu.

[IpuMeHATh ecTeCTBEHHO- HAy4YHbIE
METO/1bl TO3HAHUS (B TOM YHCIIE
HaOII0/ICHHE, MOJICIUPOBAHME,
AKCIIEPUMEHT U OCHOBHBIE OIEPALINH
MBICIIUTEIILHOM JAESITENbHOCTH
(cpaBHEHHME, KJIacCU(PUKAIIHS)
BricTpauBaTh pa3BEpHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONMOPOU

Ha nHQoOpMaLUIO U3 yueOHUKA U
CIIPABOYHBIX MAaTEepUaIoB, TPaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN OHATUWHBIN
amnmapat Kypca XUMHUH

24



XUMUYECKHUX PEaKInii (pas3ioxkeHne
caxapa, B3aUMOJIECTBUE CEPHOM
KHUCIIOTHI C XJIOPUJIOM Oapus, MOoTydeHue
u paznoxenue ruapokcuaa meau (11)
MIpU HarpEBaHWUH, B3aUMOICHCTBUE
xeJjesa ¢ pactBopoM conu meau (11).
OnbITHI, WLTIOCTPUPYIOLTUE 3aKOH
COXpaHEHUsI MaCChI.

JlabopamopHnvle onvimoi:

Co3pnanue Moaenei MONeKyJl
(IIapOCTEPHKHEBBIX ).

Onucanve GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB —
METaJUIOB U HEMETAJUIOB.

Habnronenue pusnueckux (TuraBieHue
BOCKA, TasHUE JIbJa) U XUMUYECKHUX
(ropeHue cBeuH, MPOKaTUBAHUE METHOM
MIPOBOJIOKH) SIBJIEHUH.

Hab6monenue u onrcanne npu3HaKoOB
POTEKAHUS XUMHUYCCKUX PeaKIui
Pa3HbIX TUIIOB.

Bviuucnenua:

OTHOCUTEIBHON MOJIEKYJIIPHON MacCChI
BEIIECTB, MOJIIPHON MAaCChl, MacChl
BEIIECTB, MAaCChl U KOJIMYECTBA BEILIECTBA;
MacCOBOM J0JM XMMHUYECKOTO JJIEMEHTA
o popMyJie COCTUHEHUS;



I10 YpaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIHN4YCCTBA, MaCChl BECIICCTBA

I10 U3BCCTHOMY KOJIMYCCTBY, MACCC
pearcHTOB HJIN IIPOAYKTOB PCAKIITNN

Paszneu 2. BaxkHeliue npeacTaBuTe M HCOPraHMYeCKUX BeLeCTB

Uroro no pazgeny 20
2.1  Bosayx. Kucnopon. 6
[Tonsitne
00 okcuIax

Bo3nyx — cmecs razos. CocTtaB Bo3yxa.
Kucnopon — anemenT u npocroe
BellecTBo. HaxoxkaeHue kuciopoaa

B IpUpoOJIe, PU3NYECKUE U XUMUYECKUE
cBoiicTBa (peakuuu ropeHust). OKCUbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIyYSHHS] KUCIIOpOo/ia B JIa0OpaToOpuu 1
MPOMBIIIIIEHHOCTH. KpyroBopoTt
Kuciopoaa B mpupoje. O30H —
aJUIOTpOIHAsg MOAU(UKAIIS KUCIOPOIa.
TernnoBoit A3 PekT XUMHUIECKON peaKIuy,
TEPMOXUMHUUYECKUE YPaBHEHUS, IK30-

Y SHJIOTEPMUYECKUE peakunu. ToImBoO:
yToJb U METaH. 3arpsi3HeHHE BO3/1yXa,
yCHJICHUE MTAPHUKOBOTO dPdeKTa,
pa3pylIeHHE 030HOBOIO CJIOSL.
Xumuueckuiu IKcnepumenm:
Llemoncmpayuu:

KauecTBeHHOE onpeneneHue coaepxatus
KHCJIOPOJIa B BO3/1YX€E

[Tonyuenue, coOupanue, pacro3HaBaHHUE

Hcnonp30BaTh XUMUYECKYO CUMBOJIHKY
JUTSl COCTaBIICHUsI (pOPMYJT BEIIECTB,
MOJICKYJISIPDHBIX YPAaBHCHHH XUMHYECKUX
pEaKUunii C y4aCTUEM KUCIOPOA.
XapakTepu3oBaTh (OIUCHIBATH) COCTAB
BO3/1yXa, (PU3NYECKUE U XUMUYECKUE
CBOMCTBA KHUCIIOPOJIA, CIIOCOOKI €r0
MOJIyYeHUS], IPUMEHEHUE U 3HAYCHUE

B MIPUPOJIC U )KM3HU YEJIOBEKA.
CpaBHUBATh pEaKIUU TOPCHUS U
MEJIJIEHHOT'O OKUCJICHUSI.

OOBSACHSITH CYIIIHOCTh YKOJIOTUUECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3JlyXa.

CrnenoBath npaBuiaaM 0e30macHOM
paboThI B 1abopaTopuu mpu
UCIIOJIb30BAaHUN XUMUYCCKOHN TTOCY/IbI K
000py0BaHUS, a TAKKE MTPaBUIIaM
oOpareHus ¢ TOPIOYMMHU BEIECTBAMH.
[InaHupoBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMHUYECKHUE IKCIIEPUMEHTHI,
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2.2

Bonopoa. Ilonsitue
0 KHCJIOTaX U COJIAX

Y M3y4YE€HHUE CBOMCTB KHCIOPO/IA.
HaOnroneHnue B3auMoieiicTBUS BEIIECTB
C KUCIIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUSI Y TIPEKPaIEHUs TOPSHUS
(moxapa).

Jlabopamopnuiii onvim:

O3HakoMJieHHE ¢ 00pa3iaMu OKCHJIOB U
ONMCAHUE UX CBOMCTB.

lIpakmuueckas paboma:

Ne 3. Ilonyuenue u cobupanue
KHCJIOPOJa, U3YUYEHUE €T0 CBOMCTB.
Boruucnenus:

MOJIEKYJISIPHOW MacChl KUCIOpoa U
030Ha HA OCHOBAHUM AaTOMHOM MaccChl
XUMUYECKOTO AJIEMEHTA;

KOJIMYECTBa, MacChl BEIIECTBA

M0 YPaBHEHHSIM XUMHUYECKUX PEaKITUi
Bonopoxn — aneMeHT u npocroe
BellecTBo. HaxoxieHne Bogopoaa

B NpUpojie, GU3NIECKUE U XUMUYECKUE
CBOMCTBa, MPUMEHEHHUE, CTIOCOOBI
nostydeHusi. KucioTsl u couu.
MomnsipHbiii 00bEM ra3oB. Pacuérel

0 XUMUYECKUM YPABHEHUSIM.
Xumuyeckuii IKCnepumeHm:
Jlemoncmpayuu:

[Tonyuenue, coOupanue u

MIPOBOJIUTH HAOJIIOJICHUS, JIeJIaTh BHIBOJIbI
10 pe3yJibTaTaM dKCIIEPUMEHTA

IIpU TIPOBEACHUH JTAOOPATOPHBIX OIBITOB
U TIPAKTUYECKON pabOTHI.

BpIuuciasaTh KOJIMYECTBO BEILIECTBA,
00BEM raza o gpopmyJsiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIIe.

BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C OMOPOM

Ha nHpopMaIuio U3 yueOHUKA U
CIIPABOYHBIX MaTE€pPHaJIOB, TPAMOTHO
MCIIOJIb30BATh N3YUYECHHBIN ITOHATUNHBIN
amnrmapar Kypca XuMHUHu

PackpsiBaTh CMBICT U3y4aeMBbIX ITOHATUI
Y IPUMEHSTH 3TH MOHATHS IPU ONKUCAHUU
CBOMCTB BEILECTB U UX MPEBPALLCHUN.
XapakTepu3oBaTh (OMUCHIBATH)
du3nuecKkue 1 XMMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €T0 MOIyYEeHHUS,
IPUMEHEHHE.

Cobupatb npubop JUIsl NOTyUYESHHUS
BOZOPOJA.

Hcnonp30BaTh XUMHUYECKYH) CUMBOJIMKY
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2.3

Bopna. PactBopbl.
Iloustue
00 OCHOBAHUAX

pacno3HaBaHKe BOJIOPO/IA.
B3aumopeiicTBue Bogopoaa ¢ OKCUIOM
menu (II).

Jlabopamopnuiii onvim:
B3aumopeiicTBue KUCIOT ¢ METaJUIaMH.
Ilpakmuueckas paboma:

No 4. TTonyuenue u coOupaHnue BoJ10poJa,
M3YYEHUE €TO CBOMCTB.

Boruucnenus:

00BbEMa, KOJIMYeCcTBa BEIIECTBA ra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA UIIN 00BEMY;

00BEMOB Ta30B MO0 YPABHEHUIO PEAKITUN
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHUHN
ra3oB

duznueckue cBoiicTBa BOabl. Boaa kak
pacTBOpUTEIb. XUMHUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHU4.

JUIsl cocTaBJieHUs hOpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX
PEAKIMHU C y4aCTHEM BOJIOPO/IA.
Brraucnars MOJSIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM rasa,
Maccy BEIIECTBA;

[TpoBOAUTE pacy€Thl MO YpaBHEHUSM
XUMHUUYECKUX PEaKinil: KOJINYeCTBa,
00BEMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce peareHToB
WJIU TIPOIYKTOB PEAKIUU.

CrnenoBath nmpaBuiaM 06€30MacHOM
paboThl B 1a0OpaTopuu npu
MCIIOIb30BaHUU XUMHUYECKON MOCYIbI U
000pyI0BaHUs, a TAKXKE IIPaBUIIaM
oOpallleHHs C TOPIOYUMH BeIlleCTBaMU

B OBITY.

[InaHupoBaTh M OCYIIECTBIISATH HA
MPAKTUKE XUMHYECKHUE IKCIIEPUMEHTBHI,
MIPOBOJIUTH HAOJIOJICHUSI, 1€J1aTh BHIBOIbI
10 pe3yJibTaTaM dKCIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpYIIIIe

PackppiBaTh CMBICIT H3y4aeMbIX OHATUA
Y IPUMEHSTD 3TH IMOHATHS IIPU OITUCAHUH
CBOMCTB BEIIECTB U UX MPEBPAIICHUH.
XapaxkTepu3oBaTh (PU3NUECKUEC U
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PactBopsbl. Posik pacTBOpOB B npupoje u
B )KWU3HU 4esoBeka. KpyroBopoT BOIbI
B [IpUPOJIC. 3arpsi3HEHUE MPUPOTHBIX
BoJ. OXpaHa U OUHUCTKA MPUPOIHBIX BOJI.
HaceimieHHble 1 HEHACHIIIEHHBIE
pacTBOphl. PacTBOpUMOCTH BEIIECTB

B BoJie. MaccoBasi 10J1s BElIeCTBa

B pacTBOpE.

Xumuyeckuiu IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHuE BelIECTB C pa3InyHOU
PacTBOPUMOCTHIO.

B3aumopelicTBUe BOABI C METAJITIAMHU
(HaTpHeM U KaJIbITUEM).
Uccnenoanue pacTBOPOB KUCIOT U
IIEJI0YEH C MOMOIbIO UHAUKATOPOB.
Jlabopamopnvle onvimol
UccnenoBanue ocobeHHOCTEH
PacTBOPEHUS BEILIECTB C Pa3IUYHON
PacTBOPUMOCTHIO.

[IpuroroBieHnue pacTBOPOB

C OIPEACIEHHON MacCCOBOM J10JIEN
pPacTBOPEHHOTO BEIIIECTBA.
lIpaxmuuecxas paboma

Ne 5. IIpuroroBiienne pacTBOpOB

C ONPENENIEHHON MAaCCOBOU J10JIEN
pPacTBOPEHHOTO BEIIECTBA.

XUMHUYECKHUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacCTBOPHUTEIIS B MPUPOIHBIX MPOIIECCax.
CocTaBnsiTh ypaBHEHUS XUMUYECKUX
pCaKINii ¢ y9aCTHEM BOJIBI.

OOBSICHATH CYITHOCTh YKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsI3HEHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OUUCTKHU BOBI
OT MpUMeCcei, MEpHI 10 OXPaHEe BOJ

OT 3arps3HCHHUS.

[InanupoBaTh M OCYIIECTBISATh

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TIPOBOJANTH HAOIIOICHNS,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTamM
HKCIIEPUMEHTA TP TPOBEJICHUHU
71a00paTOPHBIX OMBITOB U MPAKTHYECKON
paboTHI.

CrnenoBath nmpaBujiaM 0e30MacHOM
paboThI B 1abopaTopuu mpu
MCIOJIb30BAHUU XUMUYECKON TTOCY/IbI U
000py10BaHUAI.

[IpoBOIUTH BHIYUCIIEHUS C TIPUMEHEHUEM
MTOHATHUS «MAacCOBast JA0JIS BEIIECTBA

B PacTBOPE».

BricTpauBaTh pa3BEpHYThIE TUCEMEHHbIE
U YCTHBIE OTBETHI C OMOPOM

Ha HH(pOpMAIUIO U3 YUYeOHUKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
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2.4

OCHOBHBIE KJIACCHI
HEOPTaHHUYECKUX
COEIMHEHUU

11

Buviuucnenus:

C UCHOJIb30BAaHUEM ITOHATHS «MaccoBasd
JIOJIsI BELIECTBA B PACTBOPE»
Kiaccudukaiys HeopraHudecKux
coequHenuid. Oxcunpl. Knaccudukarus
OKCHJIOB: coJie0Opa3yrorie (OCHOBHEIE,
KHCJIOTHBIC, aM(POTEpHBIC) U
Hecoseobpa3zyromue. Homenknarypa
okcH0B. DU3HNUeCcKre U XUMUUCCKHUE
CBOMCTBA OKCU/IOB. ITomydyeHne okcuioB.

OcHoBanus. Knaccudukanus ocHOBaHUI:

WETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuii. @u3nyueckue
Y XMMUYECKHE CBOMCTBA OCHOBAHUM.
[TonyyeHne OCHOBaHUM.

Kucnotsl. Knaccudukanust Kucior.
Homenknatypa kucnor. ®uznueckue

Y XMMUYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MetayuioB H.H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomenknaTypa comnen.
Pu3nYeCKUe U XUMUYECKUE CBOMCTBA
coneu. [lonmydeHnue comnen.
['eHeTnueckas cBsI3b MEXAY KilaccaMu
HEOPTraHWYECKUX COCIUHCHUN.
Xumuyeckuu IKCnepumenm:
Jlemoncmpayuu:

HCII0JIb30BaTh U3YYCHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

KiaccudgunmpoBaTs nu3ydaembie
BEIIECTBA MO COCTAaBY M CBOMCTBAM.
CoctaBnsaTh (pOpPMYIIBI OKCUAOB, KUCIIOT,
OCHOBAHHM, COJICH U Ha3bIBaTh UX

0 MEXyHApPOIHOW HOMEHKJIATYPE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XUMHUYECKUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYTII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBisiTh MOJEKYJISIPHBIC YPAaBHEHHUS
peaKknii, HUTIOCTPUPYIOLINAX
XHUMHYECKHE CBOMCTBA M CIIOCOOBI
MOJTyYEHHUS BEILIECTB U3YUECHHBIX
KJIACCOB/TPYIII, a TaK¥Ke
MOJATBEPKAAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEXK/Iy HUMH.
ITpon3BOIUTH BHIYUCIICHUS

[0 YPaBHEHUSIM XUMUUYECKUX PEAKIIUM.
[InaHupoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUSI,
JI€NIaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEpUMEHTA MPU ITPOBEICHUHN
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
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Hroro no pazgeny:

30

OO0pa3iibl HEOPraHUYECKUX BEILECTB
Pa3TUYHBIX KJIACCOB.

OnBITHI, WUTIOCTPUPYIOUTUE XUMHYECKUE
CBOWCTBA KJIaCCOB HEOPIaHUYECKUX
BEILECTB.

Jlabopamopnvie onvimol

Onpenenenue pacTBOPOB KUCIOT U
LIEJI0YEN € IIOMOILBI0 UHIUKATOPOB.
N3yuenune B3anMOAEHUCTBUS KUCIIOT

C METaJulaMU, PEaKLMil HEUTpaTu3aluu.
B3aumopelictBre pacTBopa CEpHOMN
KHUCJIOTHI ¢ okcusioM meau (11).
[TonydyeHne HepaCTBOPUMBIX OCHOBAHUM.
BoITecHeHrEe 0IHOTO MeTalia IPyTruM
U3 pacTBOpPA COJH.

IIpakmuueckas paboma

Ne 6. Pemenne skcnepuMeHTAIBHBIX
3aaa4 1o TeMe « BaxkHenmme Kiacchl
HEOPTraHUYECKUX COCIUHEHUIN.
Buviuucnenus:

110 YPAaBHEHUSIM XUMHUUYECKON peaKIvu:
KOJIMYECTBA BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHTOB WU
MIPOJIYKTOB PEaKLINH

paboT.

CrnenoBath npaBuiaaM 0e30mMacHOM
paboTsl B 1aboparopun

IIPU UCIIOJIb30BAHUN XUMHUYECKOU
nocyzsl 1 000py10BaHUS.
BricTpanBath pa3BEpHyThIE NMCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha HGOPMAITIIO U3 YICOHHUKA U
CIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN NOHATUWHBIN
anmnapar Kypca XuMuu
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Pasznea 3. llepuoaunyeckuii 3akon u Ilepuoanyeckasi cucreMa xumMudeckux jiemeHToB JI. M. MennaeseeBa.
Crtpoenue aTroM0B. XUMH4YecKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIUH

3.1

[Tepuoanueckuii
3aKOH U
[lepnonnueckas
cucrema
XUMHAYECKHAX
AJIEMEHTOB

. . Menpeneena.

Crpoenue aroma

7

[lepBbie MONMBITKU KJIacCU(PUKAITUN
XUMHUYECKUX d1eMEHTOB. [IoHsTHE

O rpyImmax CXOJHbIX 3JIEMEHTOB
(1IeTTOYHBIE U 1IETT0OYHO3EMEIIbHbIE
METaJJIbl, FaJIOr€Hbl, MHEPTHBIE Ia3bl).
DneMeHThI, KOTOpbIe 00Pa3yIoT
amM(pOTepHBIC OKCUJIBI ¥ TUIPOKCHIBI.
[lepnoanueckuit 3axoH. llepnognueckas
CUCTEMA XUMHUYECKHUX PJIEMEHTOB

JA.N. MenneneeBa. KopoTkonepuoasas u
JUTHHHOTIEPUOTHAST ()OPMBI
[TeprnoaANMYECKON CUCTEMBI XUMHYECKUX
anemeHToB [[.1. Menneneesa. [lepuobl
u rpynnsl. DU3NYECKUN CMBICTT
MOPSIAKOBOrO HOMEPa, HOMEPOB NIEPUOAA
Y TPYIIIbI 3JIEMEHTA.

Crpoenue atoMoB. COCTaB aTOMHBIX
snaep. M3oromnel. Dnektponsl. CTpoeHune
AIIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XMMHYECKUX IJIEMEHTOB
ITeproandeckon CUCTEMBI

.. MenneneeBa. XapakTrepucTuka
XAMHUYECKOTO 3JIEMEHTA

0 ero noyoxeHuro B [lepuognueckon
cucreme JI.11. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackppiBaTh CMBICIT IEPUOIUYECKOTO
3aKOHa.

OnuckIBaTh CTPOCHUE TAOIHIIBI
«lIlepuomnueckas cucreMa XUMUYECKHAX
anemenToB [.1. MennaeneeBay.
MopenupoBaTh CTPOEHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U MOYPOBHEN
MIPU ITOMOIIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(Urypanuil 1 3JIEKTPOHHO-
rpadguyeckux Gopmyi.

[TosicusATh pu3MUECKUl CMBICT
MOPSIAKOBOrO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIbI 3JIEMEHTA.

XapakTepu3oBaTh XUMAYECKUE IJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIUN, KAITbLUUN
Y UX COCAVHEHNUS 110 MOJI0KEHHUIO

B [Iepuonuueckon cucreme

JI.1. Menpeneena.

OOBSICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
AJIIEMEHTOB (M3MEHEHUE PAIUYCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCTMHEHUN

B IIpeeax MajbIX IEPUOIOB U TJIABHBIX
MIOATPYIII C YYETOM CTPOECHUS UX
aTOMOB;
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3.2

XUMHUUIECKast CBS3b.
OKHCIINTEIBHO-
BOCCTAHOBHUTEJILHEIC
peakiuu

aTOMOB XMMHUYECKHX 3JICMEHTOB,
METAUIMYECKUX M HEMETAJNIMYECKUX
CBOWCTB I10 TPYyIIaM U MEPUOAaM.
3nauenue [lepuoanyeckoro 3akoHa u
[Tepuoauyeckoit CUCTEMBI XUMUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHSI HAYKU U
npaktuku. [[.1. Mennenees — yu€Hplil u
rpakJaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopelicTBUE THAPOKCH/IA IIMHKA

C pacTBOpaMM KHUCJIOT U LIET0YEH.
MoenupoBaHU€e CTPOCHUS MOJIEKYJI

MIpY MIOMOIIM PUCYHKOB, MOJEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIIL.
Ta6mumna «Ilepuoanueckas cucrtema
XUMHYECKHUX DJIEMEHTOB

J.1. Menneneesay.

Jlabopamopnuvle onvimul

O3HakoMJieHHE ¢ 00pa3laMu METaJIJIOB U
HEMETAJJIOB

Xumuueckas cBsa3b. KoBaneHTHas
(monsipHast ¥ HEMOJISIPHAs) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKHUX
sniemenToB. MonHas cBsa3b. CTeeHb
okuciieHuss. OKUCIUTEIBHO-
BOCCTAHOBHUTEJbHBIE peakiuu. [Iporeccol

VYyacTBOBaTh B COBMECTHOM paboTe

B [ape WJIK rpyMIe.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HMOPMAITUIO U3 YUYEOHUKA U JIPYTUX
HMCTOYHUKOB, B TOM 4ucie MHtepHera

PackpbIBaTh CMBICIT N3y4aeMBbIX TOHATHUH.
OrnpenensaTs BUJ XUMHUYECKOU CBSI3U

B COCTUHECHUH.

MonenupoBaTh CTPOEHUE MOJIEKYJI

[IpY MIOMOIIM PUCYHKOB, MOJEJIEH,
AIICKTPOHHBIX U CTPYKTYPHBIX (hOPMYII.
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Hroro no pasgeny
PesepBHOE Bpems

OBLIEE YNCJIO HACOB
I10 ITPOTPAMME

15

68

OKHCJICHUSI 1 BOCCTAHOBJICHUS.
Okucnurenn 1 BOCCTAHOBUTEIH.
XUMHUYECKUHN IKCIIEPUMEHT: U3YUYECHUE
00pa3IoB BEIIECTB METAJIJIOB U
HEMETALJI0B, B3aUMO/JICHCTBUE
TUAPOKCHUA IUHKA C pAaCTBOPaMU KUCIIOT
Y IEJI0YEH, MPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI
OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIX
peakuuil (ropeHue, peakiuu
Pa3NIOKEHUSI, COCIUHECHUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OMBIThI, WIUTFOCTPUPYIOIIUE TPUMEPEI
OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUS, COCTUHECHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIsl cOCTaBJieHUs () OpMYJT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiiuil.
OnpenensiTe CTeneHb OKUCICHUS! aTOMOB
XUMUUYECKHUX IJIEMEHTOB 10 hopMysam 1
COCTaBJIATH (GOPMYJIbI OUHAPHBIX
COEMHEHUN MO CTEMECHU OKHUCIICHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
Onpenensite OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisiTh

K02 (PHUITMEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIii METOJIOM 3JIEKTPOHHOTO
Oananca.

HaOmronaTh XMMUYECKUE OMBITHI

10 TUTaHy, aHAJIU3UPOBATh U JeaTh
BBIBO/IBI.

HUcnonb3zoBate UKT nng co3panus
MOJI€JIEN, NOATOTOBKHY MPE3EHTAIUM,
TOKJIAJOB IO TEME.

BricTpauBaTh pa3BEpHYThIE MTUCbMEHHBIE
Y YCTHBIE OTBETHI C OIMIOPOM Ha
uH(pOpMaLUIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie NHtepHera

34



9 KJIACC

Haumenosanue

Ne KomuuectBo

pa3/ienoB U TeM

/11 4acoB

y4eOHOro npeaMera

Conepxanue 00ydeHUs

Paszgea 1. BemecTBo M XuMHYEeCKHE PeAKIMHU

1.1 IloBTopenue u 5
yri1yOJeHue 3HaHUM
OCHOBHBIX Pa3/eliOB
Kypca 8 kiacca

[lepuomnuecknit 3akoH. [lepuoanueckas
CHCTEMa XMMHUUYECKUX IJIEMEHTOB

J.1. MenneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJIUsl, KAIbIUA U UX
COE€IMHEHUU B COOTBETCTBUH

C MOJI0KEHHUEM DJIEMEHTOB

B [Ileproanueckoit cUCTEME U CTPOECHUEM
HX aTOMOB.

CtpoeHue BenecTBa: BUIbl XUMUUECKOU
CBsI3U. THIBI KPUCTAITUYECKHUX
pEIETOK, 3aBUCUMOCTh CBOMCTB
BEIIIECTBA OT TUIA KPUCTAIINYECKON
PELIETKHA U BUJIA XUMUYECKOMN CBSI3U.
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMHUUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIUXCS

K pa3Iu4YHbIM KJIaCCaM HEOPTraHUYECKUX
COC€IMHEHUH, TCHETUYECKAs CBA3b
HEOPraHWYECKUX BEIIECTB.

OcHOBHBIC BUBI JCATEIHHOCTH
o0yJarnmxcs

XapakTepu3oBaTh XUMUYECKUE 3JIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KATUA U KAIbIUS
10 UX MOJ0XeHUI0 B [leprnoanueckont
cucreme /1. 1. Menaeneena.
KinaccudunupoBaTh 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA U3YUYEHHBIX
KJIACCOB.

OrnuchiBaTh O0IIME XUMUUECKHE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPkKAaTh CBOMCTBA TPUMEPAMHU
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX
peaKkuuil.

OnpenensiTe BUA XUMUYECKOU CBSI3U U
THUN KPUCTAJUIMYECKON PEIIETKU
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BEpHYThIE MNCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(GOPMAITUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO
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1.2

OcCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuuii

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

03HAKOMJIEHUE C MOJAEISIMH
KPUCTALTNYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIIIOB
U HeMeTaJUIoB (TpaduTa 1 aamasa),
CJIOKHBIX BEILECTB (XJIOpUAA HATPUSA)
Knaccuduxkanusa xuMuueckux peakuui
M0 PA3IMYHBIM MPU3HAKAM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIIMU
BEILIECTB, 0 TETIOBOMY 3 PeKTy,

M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB,

0 00OPAaTUMOCTH, MO YYaCTHUIO
KaTajauzaTopa). IK30- U
HAOTEPMUYECKUE PEAKIIUH,
TEPMOXUMUYECKUE YPABHEHUS.
[TonsiTHE O CKOPOCTH XUMHUYECKOMN
peakiuu. [Tonarue 06 0OpaTUMBIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsITHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonsitue o katanusze.
[ToHsATHE O XMMHUYECKOM PaBHOBECHH.
@aKTOpbI, BIUSAIOLIME HA CKOPOCTH
XUMUYECKON PEaKIUU U MOJOKEHNE
XUMHUYECKOTO PAaBHOBECHSI.
OKUCANTENBHO-BOCCTAHOBUTEIBHBIE

VICIIOJIb30BATh N3YYEHHBIN TOHATUNHBIN
amnrnapar Kypca XuMHUHu

PackpbiBaTh CMBICT U3y4aeMBIX TOHATUI
Y TIPUMEHSTh 3TU MTOHATHS TIPU ONMCAHUU
CBOMCTB BEILIECTB U UX MPEBPALLICHUMN.
Krnaccuduimposats XuMuueckue
pEeaKIUu 0 Pa3IudHbIM ITPU3HAKAM.
YcranaBaMBaTh 3aBUCUMOCTB CKOPOCTH
XUMHUYECKON PEAKUUU OT pPa3IMYHbIX
(bakTOpOB.

[Iporno3upoBaTh BO3MOXHOCTH
IPOTEKaHUs] XMMUYECKUX MPEBpalCHUN
B Pa3JIUYHBIX YCIOBUSX.

Onpenensite OKUCIUTEND U
BoccTaHoBuTenb B OBP.

CocTaBisiTh 3JEKTPOHHBIN OanaHc
peakuuu.

[Ipou3BOANTH BBIUUCICHUS

10 XUMHUYECKUM YPaBHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B Mape WJIK TPYIIIIE.

BricTpauBaTh pa3BEpHYyThIEC NMCEMEHHBIE
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1.3

DJIEKTPOIUTHYECKAS
JIMCCOLHAITHA.
XHUMHUYECKHE
peaxkiuu

B pacTBOpax

peakIuu, HICKTPOHHBIN OaaHC
OKHCJIIUTEIbHO-BOCCTAHOBUTEILHOU
peakiuu. CocTaBieHUE ypaBHEHUI
OKUCJIUTEIIbHO-BOCCTAHOBUTEJILHBIX
peaKuuid C UCIIOJIb30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckui IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakiiuu OT BO3JECHCTBUS
pa3sTUYHBIX (HaKTOPOB.

OnbIThI, WIUTFOCTPUPYIOLIUE TPUMEPHI
OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakuu
Pa3JIOKEHUSI, COETUHEHUS).
Buruucnenus:

KOJIMYECTBA BEIIECTBA, 00BbEMA U MACCHI
peareHTOB UK MPOAYKTOB 10
YPaBHEHUSIM XUMHUUYECKUX PEaKInil
Teopus JIEKTPOJIUTUUECKON
JUCCOLMALMH. DIIEKTPOIUTHI U
HERJIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHn3M IUCCOLMALINY BEILIECTB

C Pa3IMYHBIMU BUJIAMU XUMUYECKOU
cBs3u. Crenenpb aucconuanuu. CuiabHbIE
U cia0ble DJIEKTPOITHUTHI.

Peakuuu nonHoro oomeHa. Y cinoBus

Y YCTHBIE OTBETHI C OMOPOM

Ha HGOPMAIIHIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
UCIIOJIb30BaTh N3yYECHHBIM OHATUWHBIN
anmnapar Kypca XuMuu

PackpbIBaTh CMBICT U3y4aeMBbIX MOHATHM,
a TaKXe CMBICII TEOpUU
AJIEKTPOJINTUYECKON TUCCOLIMALIUY.
OOBACHATH NPUUUHBI
AJIEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIECTB, Pa3aNyaTh Cl1a0ble U CUIIbHbBIE
AJIEKTPOJINTHI.

CocTaBnsiTh ypaBHEHUS JUCCOLMALINU
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MPOTEKAaHMS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE HOHHBIE
ypaBHeHHUS peakunil. CBOMCTBA KUCIIOT,
OCHOBAHMH U COJICH B CBETE
MpeACTaBICHUM 00 3IEKTPOIUTUIECKON
nucconuanui. KauecTBeHHbIE peakinu
Ha WOHBL. [loHATHE O THAPOIHU3E COEH.
Xumuueckuil Ikcnepumenm:
Llemoncmpayuu:

HccnenoBanue 31eKTpOIPOBOIHOCTH
pacTBOPOB BEMIECTB, ITpolecca
JIMCCOLIMAIIMU KUCIIOT, IISJIoUe

U cojieit (BO3MOKHO MCITOJIb30BaHHUE

BUJICOMATEPUAJIOB).

OMNBITHL, WUTFOCTPUPYIONTUE TPU3HAKH
MPOTEKAHUS PEaKIMii HIOHHOTO OOMEHa
(oOpa3oBaHue ocajika, BhIJICJICHUE Ta3a,
00pa3oBaHuE BObI).

Pacnio3naBanue HeOpraHUYECKUX
BEIIECTB C TTOMOIIHI0 KAYECTBEHHBIX
peakiui Ha UOHBI.

Jlabopamopnuiii onvim:

N3ydeHnue npu3HakoB MPOTEKAHUS
peakuu HOHHOTO OOMEHA B pacTBOpax
AJIEKTPOIUTOB (C 00pa3oBaHUEM OCAJIKa,

BBIACIICHHUCM I'a3a, 06pa30BaHI/ICM BO,Z[LI).

Ipaxmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJIeH, OJIHBIC U
COKpAIlIEHHBIE NOHHBIE YPABHEHUS
XUMUYECKHUX PEaKInii HOHHOTO OOMEHa,
KpAaTKHE UOHHBIC YPAaBHEHUS MPOCTHIX
PEaKLMU TUAPOJIN3A COJIEH.
XapakTepu3oBaTh OOLIME XUMHYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPUHU JIEKTPOIUTUUECKOU
JVCCOLMALINY; TTOATBEPKIAATh CBOWCTBA
[IPUMEPAMHU MOJIEKYJIAPHBIX U MOHHBIX
YPaBHEHUN XUMHYECKUX PEAKIUN.
PemaTe skcriepuMeHTANIBHBIE 3a0a41
I10 TEME.

[TnaHupoBaTh U OCYIICCTBIATH
Ha TIPAKTUKE XUMUIECKUC
HKCIIEPUMEHTHI, POBOJAUTH HAOTIOICHNS,
JIeNaTh BBIBOJIBI IO pE3yJIbTaTaM
AKCIIEPUMEHTA TP TIPOBEICHUHT
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
paboT.

CrnenoBath npaBuaaM 0e30macHoOM
paboThl B 1abopaToOpuu Ipu
MCIOJIb30BAHUU XUMUYECKON TTOCY/IbI U
0o00opynoBaHUSI.

[TpoBOIUTH BHIYUCICHUS IO XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTH B COBMECTHOI paboTe



Uroro no pasgeny

Pa3znea 2. Hemeraibl m uX
coeIMHEeHUA

2.1 OOmmas
XapaKTepUCTUKA
XUMHYECKUX
DJIEMEHTOB
VIHA-rpynmsl.
I"anorensl

Ne 1. Pemenue skcriepuMeHTalbHBIX
3a/1ay 1o TeMe.

Buiuucnenus:

10 YPaBHEHUSAM XHUMHUYECKUX PEAKIIMM

17

OO61mast XxapaKTepUCTHKA TraJIOr€HOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEPHbIE CTEIIEHH OKUCIICHUS.
Crpoenue u puznuecKre CBOMCTBA
MPOCTHIX BEIIECTB — IaJIOTEHOB.
XUMUYECKUE CBOMCTBA HA IIPUMEPE
xJiopa (B3auMOJIEHCTBHE C METaJlJIaMU,
HEeMEeTaJJIaMH, I11eJI0YaMu).
XnopoBojaopo. ColisiHast KUCIIOTA,
XUMHUYECKUE CBOMCTBA, MOJyUYECHHUE,
IpUMeHeHue. JlelcTBre Xjiopa u
XJIOPOBOAOPO/Ia HA OPTaHU3M YeJIOBEKa.
Baxueiimme xj10puibl U UX HAX0XKIACHUE
B MIPUPOJIC.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaroIue Gundeckue u
XUMHUUYECKHE CBOWCTBA TAJIOTEHOB U UX
COEIMHEHU (BO3MOXKHO UCIIOJb30BaHUE

B Mape WK IpyIIIe.
BricTpauBaTh pa3BEpHyThIE INCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha MHGOPMAITUIO U3 YUECOHUKA U JPYTUX
UCTOYHUKOB UH(POpPMAIUH, B TOM YHCIIE
HNuTepnera

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB HEMETAJIJIOB U UX
COEJIMHEHUH B MPEIEIIaX MaJIbIX
NIEPUOIO0B U TIABHBIX MOArPYIII
[Tepnoanyeckoil CUCTEMBI XUMHYECKUX
3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB.

XapakTepu3oBaTh PU3NYECKHUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha mpuMepe XJiopa) U
CJIOHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpU/JIA HATPHS ), CIIOCOOBI X
MOJIYYEHHUS], IPUMEHEHHE U 3HAUCHHE

B [IPUPOJIE U )KU3HH YEJIOBEKA.
OnpenensiTe XJI0pUI-UOHBI B paCTBOPE.
[InanupoBaTh U OCYIIECTBIATH

Ha MIPAaKTHUKE XUMHUYECKHE
AKCIIEPUMEHTHI, TPOBOJIUTH HAOIIOICHMUSI,
JIeJaTh BBIBOJIBI IO pe3yjibTaTaM
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2.2

OOmas
XapaKTepUCTUKA
XAMHUYECKUX
3JICMEHTOB
VIA-rpynmnsl. Cepa
1 €€ COCUHECHUS

BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3iamMu XJIOPUI0B
(raJoreHuioB).

Jlabopamopnuiii onvim:

N3yuenue cBOMCTB CONSHOU KUCIIOTHI.
[IpoBeneHre KaUeCTBEHHBIX PEaKIINil
Ha XJIOPU-UOHBI.

lIpakmuueckas paboma

No 2: TlosrydyeHue COIIHOM KUCIOTHI,
U3y4eHUE €€ CBOMCTB.

Buiyucnenus:

10 YPAaBHEHUSIM XUMUYECKUX PEAKLINM,
€CJIM OJIUH U3 PEarceHTOB JaH B U30BITKE
OO0m1as xapaKTepUCTHKA PJIEMEHTOB
VIA-rpynmnsl. OcOO€HHOCTH CTpOEHUs
aTOMOB, XapaKTE€pHbIE CTETICHU
OKHUCJICHHUSI.

Crtpoenue u puznuecKue CBOMCTBA
MIPOCTBIX BEIIECTB — KHCJIOPOJA U CEPBHI.
AJIOTpOIHBIE MOU(PUKAIIMN KUCIOPOAa
U cepbl. XMMHUYECKHE CBOWCTBA CEPHI.
CepoBoniopo, cTpoeHue, (Gu3nIecKkue u
XAMHUYECKUE CBOKCTBA.

OKcupl cepbl Kak MpeCTaBUTENN
KHCJIOTHBIX OKCHJIOB.

CepHas kucioTa, pu3nuecKue u
XHMHYECKHEe CBOMCTBa (00IIHe KaK

HKCIIEPUMEHTA NP MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBuiaaM 0e30macHOM
paboThl B 1abopaTopuu

IIPU UCTIOJIB30BAHUN XUMHYECKOM
MOCY/JIbI U1 000PYI0OBaHUS.

BricTpauBath pa3BEpHyThIE TINCHMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nHQOpMaINIO U3 yueOHHKA U
CIPABOYHBIX MATEPUAJTIOB, TPAMOTHO
VICIIOJIb30BaTh U3YYCHHBIN ITOHITUWHBIN
anmapar Kypca XuMuu

OOBsICHATH 0011IE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynnel ¥ UX COETUHEHUN C YUETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh (GU3MUECKHUE U
XMMHUYECKHE CBOMCTBA MTPOCTOrO
BEIIECTBA CEPBI U €€ COCTMHCHUI
(cepoBOOPO/IA, OKCUJIOB CEPBI, CEPHOM
KHUCJIOTHI, CYyJIb(ATOB), CIIOCOOBI UX
NOJIyYEHUS], IPUMEHEHUE U 3HAUEHUE

B [IPUPOJIE U )KU3HU YEJIOBEKA.
Onpenensate HaTU4YKUE CyJIb(aT-MOHOB

B PacTBOpE.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX
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MpPEeACTAaBUTEIIS Klacca KUCIIOT U
crienuduyeckue). XuMHUECKUE PEaKIuH,
JIe)KaIlKe B OCHOBE MPOMBIILICHHOTO
croco6a MoJIy4yeHusl CEPHOM KHUCIIOTHI.
[Iprnmenenue. Conu cepHON KUCIOTBHI,
KaueCTBEHHAsl peaKIys Ha CyJIb(haT-noH.
Haxoxenue cepol 1 €€ COeIMHEHUN

B Ipupojie. XUMUUYECKOE 3arpsi3HEHUE
OKPY>XaIoIIEeH Cpelibl COETUHEHUSIMU
cephl (KUCTIOTHBIC I0XK/IU, 3arPA3HEHUE
BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0
MPEOTBPAILICHUS.

Xumuueckuit yIkcnepumenm:
Jlemoncmpayuu.

O3HakoMIIeHHE ¢ o0pasiamMu cephl U eé
COEMHEHUSIMHU (BO3MOKHO
HCII0JIb30BaHUE BUEOMATEPHUATIOB).
Habnroaenue mporecca o0yriauBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KHUCIIOTHI.
Jlabopamopnuvle onvimoi:

N3ydeHne XuMU4YeCKUX CBOVCTB
pa30aBIEHHON CEPHOM KUCIIOTHI.
IIpoBeaeHre Ka4eCTBEHHOM peakiiuy Ha
cynb(haT-uoH U HAOJIIOJICHUE TTPU3HAKA
€€ MPOTEKAHUS

npo0seM, CBA3aHHBIX C MepepadOTKOM
COCIIMHEHUH CEPBI.

[InaHupoBaTh U OCYIIECTBIATh

Ha TIPAKTUKE XUMUIECKUE
HKCIIEPUMEHTHI, MPOBOJAUTH HAOTIOICHNUS,
JIeNaTh BBIBOJIBI IO pe3yibTaTam
IKCIIEPUMEHTA.

CnenoBartb npaBuiiaMm 0€30MacHON
paboTHI B 1abopaTOpUu

IIPY MCTIOJIb30BAHUHM XUMHYECKOM
MOCYyAbl U 000PYTIOBaHUS.

[Tpou3BOAUTH BBIUYUCICHUS

M0 XUMHUYECKUM yYPaBHECHHSIM.
Hcnonb30Bath Mpy BHITIOJIHEHUH
y4eOHBIX 3aJ]aHUIl TEKCThI yUeOHUKA,
CIIPABOYHBIE MaTEPHAIIBI
(ITeproguyeckyro cUCTEMY XUMUYECKHUX
sanemenToB [{. . Menneneena, Tabiuiy
pPacTBOPUMOCTH KHUCIIOT, OCHOBAHUM U
coJieil B BOJIE, DJIEKTPOXUMUYECKUN PSiJT
HaIpsHKEHUH METaJIOB).

Hcrnonb30BaTh Mpy BHITIOJTHEHUH
y4eOHbIX 3aJ]JaHU} U B IIpoliecce
MCCJIeI0BATEIBLCKOM 1eATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COJIepKaHusl, CIPAaBOYHbBIE
Martepuaibl, pecypcbl MHTEepHETa
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2.3

OOmias
XapaKTepUCTHKA
XUMUYECKUX
AJIEMEHTOB
VA-rpynrsl.

A30T, dpochop u ux
COETMHEHHUSI

OOGm1as xapaKTepUCTHKA PJIEMEHTOB
VA-rpynbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIEC CTETICHU
OKHUCJICHHUSI.

A30T, pacrpoCTpaHEeHHE B IPUPOJIE,
dbu3nuecKkue 1 XUMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIecKrue U XUMHUICCKUE
CBOMCTBA, MOJIyYEHUE U IPUMEHEHHUE.
Conmn amMmMOHMS, UX PU3UYECKHE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHas peakiysi Ha HOHBI
aMMOHMS.

A30THast KUCJI0Ta, €€ MOJyYeHue,
dbu3nueckue 1 XUMHUYECKUE CBOMCTRA
(oOmue kak npeacTaBUTENs Kiacca
KHCIIOT U CIienupuIecKue).
Hcnonp30BaHue HUTPATOB U COJIEU
aMMOHHS B KQU€CTBE MUHEPATHHBIX
yao0pennil. XuMHUECKOE 3arpsi3HEHNE
OKpY>Karolleil cpebl COEqUHEHUSIMHU
a3zoTa (KUCJIOTHBIC JTOXKIH, 3arpsI3HEHUE
BO3/1yXa, TOYBBI U BOJOEMOB).
®docdop, amoTponHbie MOIUGUKAITUN
docdopa, pusnyeckue 1 XUMUYECKUE
croiictBa. Okcun pochopa (V) u
dbocdhopHas kucinoTa, GU3NIECKUEe U

OOBICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl ¥ UX COETUHEHUN C yUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (GU3MUECKHUE U
XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa u UX COeTUHECHUI
(amMHaka, coyieit aMMOHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa pocdopa (V)
u (hochopHOI KUCTOTHI, pocdaTos),
CIOCOOBI UX MOJyYEHUs, TPUMEHEHUE U
3Ha4YCHUE B MPUPOJIC U )KU3HU YEIIOBEKA.
Onpenensate HOHBI aMMOHHS U docdaT-
HOHBI B PaCTBOPE.

OOBSACHSITH CYIIHOCTh YKOJTOTUUECKUX
po0sIeM, CBA3aHHBIX C HAXOXKICHUEM
coenMHeHui a3ora u ochopa

B OKPYXKAIOILIEH CPELE.

[InaHupoBaTh U OCYIIECTBISATH

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOJAUTH HAOIIIOICHHS,
JieJaTh BBIBOJIBI IO pe3yjibTaTaM
AKCHEPUMEHTA MPU MPOBEICHUU
71a60paTOPHBIX OMBITOB U MPAKTUYECKOU
paboTHI.

CrnenoBath npaBuiaaM 0e30macHOM
paboThI B TabopaTopuu
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XUMUYECKHE CBOMCTBA, MOTyUYEHHUE.
Hcnonws3oBanue GpocdaToB B KauecTBe
MUHEPAJIbHBIX YI00pEHHIA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

O3zHakomiieHue ¢ pU3nIeCKUMH
cBoMcTBamMu azota, pocdopa

U UX COCMHEHUM (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB).
O3HakomiieHHe ¢ 00pa3aMu a30THBIX U
dbochOopHBIX yITOOPEHHIA.

[Tonyuenue, cobupanue, pacro3HaBaHHUe
Y U3y4YEHHUE CBOMCTB aMMUAKA.
B3anmoneicTBre KOHIIEHTPUPOBAHHON
A30THOM KUCJIOTHI C MEABIO (BO3MOXKHO
UCIIOJIb30BAaHUE BUIECOMATEPUATIOB).
Jlabopamopnvle onvimoi:

[IpoBeneHre KAaUECTBEHHBIX PEAKIINI
Ha MOH aMMOHHUS U PocdaT-uoH, u
U3Yy4YEHUE TPU3HAKOB X IPOTEKAHUS.
Ilpakmuueckas paboma

Ne 3: [lonyuyenne ammMuaka, U3y4eHUe
€r0 CBOWCTB.

Buiuucnenusa:

10 YPAaBHEHHUSIM XUMUYECKUX PEAKIIUM

IIPU UCTIOJIB30BAHUHN XUMHYECKOM
nocyzsl 1 000pyTOBAHHUS.
[Tpou3BOANTH BHIYUCIICHUS

M0 XUMHUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh Npu BBINOJTHEHUN
y4eOHbIX 3aJ]aHUI TEKCThl yUeOHUKa,
CIPABOYHBIE MaTEPHAIIbI
(epuOINYECKYIO0 CUCTEMY XUMHUECKHUX
anemenToB [. . Menneneera, Tabnuiry
PacCTBOPUMOCTH KHUCJIOT, OCHOBAHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUN P
HaIpsHKEHUH METaIoB)
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2.4

OOmias
XapaKTEePUCTUKA
XUMHUYECKUX
3JIEMEHTOB
IVA-rpynner.
Yraepon u
KPEMHUH, U UX
COEMHEHNUS

OO6m1as xapakTepUCTUKA AJIEMEHTOB
IVA-rpynmel. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJICHUS.

VYraepos, autoTponHbie MOAU(DHUKAIIAH,
pacnpoCcTpaHEeHUEe B IPUPOJE,
(bu3nyecKkre u XMMUYECKHUEe CBOMCTRA.
Ancop6rmus. KpyroBopot yriepoaa

B MIPUPOJIC.

Oxcunpl yriaepoaa, ux pusndeckue u
XAMHUYECKUE CBOMCTBA, ICHCTBUE

Ha KMBBIC OPTAaHU3MBI, OJyYEHUE U
MIPUMEHEHUE. DKOJIOTUYECKUE
poOJIeMbl, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), runoresa rino6aibHOro
MOTETUICHUS KJIMMaTa, TapHUKOBBIN
adexr.

YTonpHas KUCIOTA U €€ COIH, UX
(hHU3nYecKre 1 XUMUYECKHIE CBOMCTRA,
MOJy4Y€HHUE U TPUMEHEHHUE.
KauecTBeHHas peakius Ha KapOOHAT-
noHkbI. Vcronap3oBanne kapOOHATOB

B OBITY, MEIMIIMHE, TPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SMCTBE.
ITepBoHauaIbHBIE TTOHSITHUS

00 OpraHM4YecKuX BEIIECTBAaX Kak

0 COEIMHEHUSIX yTiiepoja (MeTaH, 3TaH,

OOBsACHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB 3JIEMEHTOB
I[VA-rpynmnsl 1 uX COEUHEHUHN C YUYETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKHUE U
XMMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB
yIJIEPOAA U KPEMHUS U UX COCTUHEHUN
(OKCUIOB yTIiIepoa, YIrOJbHOW KUCIOTHI,
KapOOHATOB, OKCHJIa KPEMHHUS,
KPEMHHUEBOM KHUCJIOTHI, CUITUKATOB),
CIOCOOBI UX MOJIyYEHHUS, IPUMEHEHUE U
3HAYCHHE B MMPUPO/JIC U KU3HU YEIOBEKA.
OOBACHATH TPUINHHO-CIICACTBEHHYIO
CBSI3b: CTPOCHHE BEUIECTBA — CBOKCTBA
— MPUMEHEHNE — HA IPUMEPAX
COEJIMHEHUH YTJIEpOJia U KPEMHHUSL.
Omnpenenarb kapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBACHATH CYNTHOCTh SKOJIOTUYECKHUX
po0sIeM, CBSI3aHHBIX C HAXOXKIACHUEM
YTJIEKHACIIOTO ra3a B OKPYXKaroIlIen cpee.
[ToaTrBepxaaTh 0COOCHHOCTH COCTaBa
OpraHUYECKUX BEILECTB IpUMEpPaMU
MPOCTHIX COEIMHEHUM (METaH, 3TaH,
3TWJIECH, alleTWIECH, 3TAHOJ, TNIMLIEPHH,
YKCYCHasl KUCJI0Ta), B3AUMOCBSI3b
HEOPraHUYECKUX COCIMHEHUN yTIIepoJia U
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STUJIEH, alleTUJIEH, ITAHOJ, TJIULEPHH,
YKCYCHasl KUCJIOTA).

[IpupoiHbIe HCTOYHUKH YTJIEBOOPOAOB
(Yyroib, IpUPOIHBINA Ta3, HEPTH),
MPOAYKTHI UX MepepaboTKu (OCH3UH),
WX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOTOTUYECKN BasKHBIX
BEIIECTBAX: )KUPaAX, OesIKax, yrieBoaax —
U WX POJIU B )KU3HU YEJIOBEKA.
MarepuaiibHOE €IMHCTBO OPTaHUYECKUX
Y HEOPTaHUYECKUX COCTUHEHUM.
KpeMmuuii, ero puznueckue u
XUMHUUYECKHUE CBOMCTBA, MOJYUYCHUE U
npumeHeHue. CoeIMHEHUS] KPEMHUS

B nipupoje. O01ue npeacTapieHus

00 okcupae kpemuus (IV) u kpemHueBou
KHCJIOTE.

Cunukarsl, UX UCIOIH30BaHUE B OBITY,
MEJIUIIMHE, TPOMBIIIIICHHOCTH.
Baxnenmue cTpoUTENbHBIE MATEPUAIIBIL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobiemsr 6e30macHOro
UCIIOJIb30BaHUsl CTPOUTEIbHBIX
MaTe€pUaJIOB B MOBCEIHEBHOM KU3HH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mogenu KpUCTaIIIMYECKUX PEIIETOK

OpPTaHUYECKUX BEIIECTB.
OnuceIBaTh POJIL OCIIKOB, )KHPOB U
YTJICBOJIOB B (DYHKITMOHUPOBAHUH JKHBBIX
OpPraHU3MOB, COCTaB MIPUPOTHBIX
HMCTOYHHUKOB yTIEBOAOPOIOB, UX POIH

B OBITY ¥ TIPOMBITINICHHOCTH.

[IpoBOIUTH BHIYUCIICHUS IO YPABHEHUSIM
XUMHYECKUX PEAKIUH.

[TnanupoBaTh M OCYIIECTBIATh

Ha NIPAKTUKE XUMUYECKUE
DKCIIEPUMEHTHI, TIPOBOJINTH HAOJIOICHHS,
JIeaTh BBIBOJIBI IO PE3yiIbTaTam
HKCIIEPUMEHTA TP MPOBEJCHUU
7a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CnenoBartb npaBuiiaMm 0€30MacHON
paboTHI B 1abopaTOpUn

IIPY MCTIOJIB30BAHUHM XUMHYECKOM
MOCYyAbl U 000PYIOBAHUS.

Hcrnonb30BaTh MpU BHITIOJTHEHUH
y4eOHbIX 3aJJaHU TEKCThl yueOHHKa,
CIIPABOYHBIE MaTEPHAITBI
(ITeproguyeckyro cuCTEMY XUMUYECKHUX
anemenToB [[. . Menneneera, Tabnuiry
PacCTBOPUMOCTH KHUCJIOT, OCHOBAHUH U
coJiei B BOJIE, DJIEKTPOXUMHUYECKUM PsiJT
HaIpsHKEHUH METaIoB)
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Hroro no pasgeny

25

anmasa, rpadura, QyiiepeHa.
O3HaKOMIIEHHE € MPOLIECCOM aJICOPOLIHH
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOHUCTBOM
MIPOTUBOrasa.

O3HakOMIIEHHE C NPOAYKIIUEN
CUJIMKATHOW MTPOMBIIIEHHOCTH
(Buneomarepuainbl: cuiMKaTHas
MPOMBIIIICHHOCTB ).

Mopenu MoeKyl OpPraHu4YECKUX
BEILIECTB.

Jlabopamopnulii onvim:

[lonyuenue, coOupanue, pacro3HaBaHue
Y U3yYEHHE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHNE KaYECTBEHHBIX PEAKIIUI

Ha KapOOHAT U CWJIUKAT-UOHBI U
U3yYECHHUE IPU3HAKOB UX MPOTEKAHMUS.
Ipakxmuueckue pabomul:

No 4. TTosmyyeHue yriekuciaoro rasa,
WU3yYEHUE €T0 CBOUCTB.

No 5. Pemenue sxciepuMeHTaIbHBIX
3a1a4 1o TeMe «BakHelle HeMeTaibl
U UX COCIMHEHUS»

Buviuucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIIHIA
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Pasznena 3. MeTajabl 1 X cOeIMHEHUS
3.1 OOmme cBoKCcTBA 4
METAJLJIOB

OO01ast XxapaKTepUCTUKAa XUMUYECKHUX
JJIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxxenus B [lepuoguueckon cucreme
XUMHUYECKUX DIIEMEHTOB

JI.1. MeHnneneeBa u CTpOEHUSL ATOMOB.
Crpoenune metaiuioB. Metajuinueckas
CBS3b U METAJUINYECKas
KpPUCTAUINYECKAs PELIETKA.
DJIEKTPOXUMHUYECKUN PsIi HAIPSIKEHUN
MeTAIIOB. PU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTaioB. OO1IMe crocoOsl
noyryuyeHust MmerauioB. [lonstue

0 KOPpPO3UM METAJIIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI KX OT KOPPO3HH.
CmnaBel (cTalb, YyryH, JIOPATIOMUHUMN,
OpoH3a) U UX IPUMEHEHHUE B OBITY U
IIPOMBIIIJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa31pl METAIIIOB U CIJIABOB.
N3ydeHne pe3ysabTaToB KOPPO3UU
METaJUIOB (BO3MOKHO MCIIOJb30BAHUE
BUJIEOMATEPUAIIOB).

Jlabopamopnuvle onvimoi:
O3HakomIieHHE ¢ 00pa3aMu METaNIOB U
CIUIaBOB, UX (PU3NUYECKMMU CBOWCTBAMHU.

PackpbIBaTh CMBICH N3y4aeMBbIX ITOHATUI
Y TIPUMEHSTH 3TU MOHATHS IPU OMUCAHUU
CBOWCTB BEILIECTB U UX MPEBPALLCHUMN.
OOBACHATH 001LIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCAUHEHUMN C YUYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIOB,
obmue Gu3nIecKre 1 XMMUIECKUe
CBOMCTBA METAJUIOB.

XapakTepu3oBaTh 00IIHE CIIOCOObI
MOJTy4YEHHS] METaJUIOB.

OmnuceIBaTh CIIOCOOBI 3aITUTHI METAJIIIOB
OT KOPpPO3HH.

CrnenoBaTh mpaBuiaM 06€30MacHOM
paboThl B 1abOpaTopuu npu
UCII0JIb30BaHUN XUMHYECKOM MOCYbI U
000py0BaHUS.

[Tpou3BOAUTH BEIYUCIICHUS

[0 YPaBHEHUSIM XUMUYECKUX PEAKIIUM,
€CJIM OJIUH U3 PEareHTOB COACPIKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TpyMIIE.

Hcnonb3oBath Ipu BEIIOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThl yueOHUKA,
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3.2 Baxwueuiue
METAJUIbI U UX
COEIUHEHUSA

16

Buviuucnenus:

10 YPABHEHUSIM XUMHUYECKUX PEAKIIUN,
€CJIM OJIMH U3 PEAreHTOB COJACPKUT
MIPUMECH

[[{eno4yHbIe METAJLJIBI: IIOJIOKECHUE

B [Ileproanueckoil cucteMe XuMU4eCKUX
anemeHToB [[.11. Menneneesa, ctpoeHue
WX aTOMOB, HaXOXJCHHUE B MPUPOJIE.
du3ndecKrue U XMMHUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaaus). OKCUIbI
Y TUJPOKCHUIBI HATPUS U KAJIUSL.
[IprumMeHeHue MIEeTOYHBIX METAJJIOB M UX
COECIMHEHUMN.

[Ilenoyno3eMeNbHbIC METAIBLI MAarHUN U
KaJbLH: ojoxeHue B [lepuoanueckoit
CHCTEME XMMHUUCCKHUX IJIEMEHTOB

J.1. MenneneeBa, CTpOCHHE UX aTOMOB,
HaxoXJeHue B rpupoje. duszndeckue u
XUMHUYECKHE CBOMCTBA Maruus 1
Kanblys. BaxkHelime coeIMHEHUS
KaJIbIUs (OKCHJI, TUIPOKCHU/I, COJIH).
JKECcTKOCTh BOJBI U CIIOCOOBI €€
YCTPaHECHUS.

AJTIOMAHHHN: IOI0KEHHUE

B [lepuoauueckoi cucTeMe XUMHUYECKUX

CIIPaBOYHBIE MATEPUAIIBI
(ITeppoanueckyro CUCTEMY XUMHYECKHUX
anemenToB J[. . MenneneeBa, Tabiuily
pPacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U
COJIEU B BOJIE, DIEKTPOXUMUUECKUN PSJT
HaIPSYKEHU METaJIOB)

OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB 3JIEMEHTOB-
METAJUIOB U UX COCIMHEHUN B TPymIIax

C YYETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NUECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJJIOB U UX COEITMHEHUN (OKCUIOB,
THIAPOKCHUIOB, COJICH), CIIOCOOBI UX
MOJIyYEHHUS], IPUMEHEHHUE U 3HAUYCHHE

B IIPUPO/IE U )KU3HU YETIOBEKA.
YcranaBiuBaTh NPUUUHHO-CIEACTBEHHYIO
CBs3b: CTPOCHME BELIECTBA — CBOWCTBA
— MPUMEHEHUE — Ha TPUMeEpax
M3y4aeMbIX BEHIECTB. Pacnio3HaBath C
MOMOIIbIO KAYECTBEHHBIX PEAKIIUN MOHBI
METAJUIOB: MAarHusl, KaJIbIUsl, aJTFOMUHUS,
nuHKa, xenesa (II) u xenesa (III), menu
(ID).

JlokasbiBaTh aM(pOTEPHBIN XapaKTep
OKCHJIOB U TUJIPOKCHUJIOB AJIFIOMUHUS U
I[UHKA.
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anemeHToB .. MenaeneeBa, ctpoeHue
aToMa, HaXOXKJICHUE B IPUPOJIE.
du3NYeCKrue U XUMUYECKHE CBOMCTBA
amroMuHUS. AMGBOTEpPHBIE CBOMCTBA
OKCH/JIa U TUJIPOKCUJIA ATFOMUHUSI.
JKenezo: nonoxenue B [lepuoanueckon
CHCTEME XMMHUYECKHUX DJICMECHTOB

J.1. MeHneneeBa, CTpO€HUE aToMa,
HaxOoXJeHue B npupojie. Duzndeckue u
XUMHYECKHE CBOMCTBA keJie3a. OKCHUIbI,
TUAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTas, CBOMCTBA U TIOJIyYCHHE.
Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJCHCTBUS OKCH A
KaJIBITUSI U HATPUSI C BOJOU (BO3MOYKHO
UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB).
OkpainimBaHue MIaMEHU MOHAMM HaTpus,
KaJIUs M KaJIbIUS (BO3MOYKHO
UCII0JIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOM BOJIBI.
[Ipouiecc ropenus xesne3a B KUCIOPO/Ie
(BO3MOXXHO HCIIOJIb30BAHUE
BHJICOMATEpUAsOB).

Jlabopamopnuvlie onvimoi:

[IpoBeneHre KaYECTBEHHBIX PEaKIINil

Ha UOHBI (MarHus, Kajablus, aJIIOMUHUS,

[InaHupoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMUUECKHE
AKCTIEPUMEHTHI, TPOBOIUTH HAOJIIOICHUSI,
JieJaTh BBIBOJIBI IO pe3yJibTaTaM
AKCHEPUMEHTA MPU NMPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CnenoBartb npaBuiiaMm 0€30MacHON
paboTHI B 1abOpaTOpUu

MIPU UCIIOIb30BAaHUN XUMHYECKON
MOCYyAbl U 000PYTIOBaHUS.

[Tpon3BOAUTH BEIYUCICHUS

M0 XMMUYECKUM YPaBHECHHUSIM.
VYyacTBOBaThH B COBMECTHOI paboTe

B [1ap€ WJIM TPYMIIE.

BricTpauBaTh pa3BEpHYThIE MTUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIIo U3 yueOHHKA U
CIIPaBOYHBIX MATEPHUAJIOB, TPAMOTHO
HCIIOJIb30BAaTh U3YYEHHbBIN TOHATUNHBIN
amnmnapar Kypca XuMHUHU
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Paznea 4. Xumus U OKpyxammas cpeaa

4.1

Hroro no pasngeny

XUMUA 1
OKpY>Karolias cpena

20

3

nuHka, xenesa (11) u xenesa (111), meau
(IT), omucanne NMpU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanue am(pOTEPHBIX CBOMCTB
TUAPOKCUIA ATFOMUHUS U TUAPOKCUIA
LMHKA.

IIpakmuueckue pabomul:

No 6. J)KécTkocTh BOJIBI 1 METOIEI €€
YCTpPaHEHUS.

Ne 7. PemeHne sKkCriepuMeHTAIbHBIX
3a1a4 1o TeMe «BaxkHenme MeTaibl U
WX COCTMHEHUSD.

Buiuucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEAKLINM,
€CJIM OJIUH U3 PEareHTOB J]aH B U30BITKE
WJIU COAEPIKUT MPUMECH;

MAaCCOBOM JIOJIM BBIXOJIa MPOJYKTA
peakiuu

BeniectBa u MaTepualibl B HOBCEIHEBHOM
KW3HU YenoBeka. bezomacHoe
UCII0JIb30BAHUE BEILIECTB U XUMUUYECKUX
peakuuii B ObITy. IlepBast momouis npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.
XHUMHUECKOE 3arpsI3HEHUE OKPYKAIOLIEN
cpensl (TpeenbHas 10myCcTuMas

XapaKTepu30BaTh POJIb XUMUU

B Pa3MUYHBIX chepax AeaTeTbHOCTH
JIFO/IeH, OCHOBHBIE BEIIECTBA U
MaTepualbl, IPUMEHSIEMbIC B KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBCHATH yCIIOBUS 0€30MaCHOTO
MCIIOJIb30BAHUA BEIIECTB U XUMUYECKUX



Hroro no pazueny:
PesepBHOE Bpems
OBILIEE YNCJIO HACOB
1O ITIPOI'PAMME

68

KOHIIEHTpalus BewecTs. Poias xumuun

B PEILIEHUH 3KOJOTUYECKHUX MPOOJIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenune o6pas31ioB MaTepraioB
(cTeky1o, CIiIaBbl METAJIOB, TIOJTUMEPHbIE
MaTepHuabl)

peaxkuuii B ObITY.

AHanM3UpoBaTh U KPUTHUECKHU
OLICHMBATh UH(HOPMALIMIO O BIUSIHUH
IPOMBIIIEHHOCTH, CEJIbCKOT0 XO35IICTBA,
TPAHCIIOPTa U Jp. HA COCTOSIHUE
OKPY’KaroIeu Cpeibl.

YMeTh 0Ka3bIBaTh NEPBYIO OMOLIb

IPU XUMHUYECKUX 05KOT'aX U OTPABJICHUSX.
[IpyHUMaTh yyacTue B 00CYyKIE€HUU
po0JIeM XUMHYECKON U SKOJIOTHICCKON
HaIpaBJIEHHOCTHU, BbICKa3bIBaTh
COOCTBEHHYIO MO3ULHIO 10 PodIeMe U
npeajaraTb BO3MOXHBIE ITYTH €€
peleHus
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