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denepanpHas paboyas mporpaMma Mo y4eOHOMY mpeaMery «Xumus» (6a30BbId
ypoBeHb) (mpenMeTHass oOmacth «EcTecTBEeHHO-HAyyHBIE TPEIMETHI») BKIIOYACT
MOSICHUTETIFHYIO 3aMKCKY, CoJlep)KaHne 00ydeHNUs, TUTAaHUPYEMBbIE Pe3yIbTaThl OCBOCHHUSI
MPOTPAMMBI 110 XUMHH, TEMATHYECKOE TIJIAHUPOBAHHE.

[TosicHuTeNnpbHAsT 3amMUCKa OTpakaeT OOIME IEeNM W 3a7add HW3yYeHUs XHUMUH,
XapaKTePUCTHKY TCHXOJIOTUYECKUX TPEANOCHUIOK K €€ HM3yYeHHI0 O0ydJaroluMucs,
MECTO B CTPYKType Y4eOHOro IJIaHa, a TaKXke MOAXOAbl K OTOOpYy COAep X aHws,
K OTIPEJICIICHUIO TIJIAHUPYEMBIX PE3YJIbTATOB.

Copepxanre OOy4eHHS PACKPBIBAET COJEP)KATENbHBIE JIMHUW, KOTOPHIC
npenaralTcs sl 0053aTeIbHOT0 MU3YyYEHHUS! B KaXKJIOM KJlacce Ha YpOBHE OCHOBHOTO
oO1ero oOpazoBaHusI.

[TnanupyeMbie pe3ynbTaThl OCBOEHHUS IMPOTPAaMMbl TI0 XHMHH BKJIOUYAIOT
JUYHOCTHBIE, METaNpEeAMETHBIE PE3yJbTaThl 3a BECh IMEpUOJ OOY4YeHUs Ha YpOBHE
OCHOBHOT'O 00IIIeT0 00pa3oBaHUsl, a TaKXKe MPEIMETHBIE JOCTHXKEHHUS O0yYaromierocs
3a KaXXJIbIi TOJ1 OOy4YEeHHUS.

MNOACHUTEJIBHAA 3AIIMCKA

[IporpamMMa no XMMUU Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHHUsS COCTaBJIECHA
Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHOMN
IporpaMMbl OCHOBHOTO 00Iero o6OpaszoBanus, mnpeactaBieHHbix B OI'OC 00O,
a TaKKe Ha OCHOBe (eepaiabHONW pabouell mporpamMmbl BOCIHMTAaHUS U C YYETOM
KOHIIEMIIMKM TpenoJiaBaHusi ydeOHOro mpeamera «XuUMHS» B 00pa30BaTEIbHBIX
opranmn3anusx Poccuiickon denepannn.

[IporpamMma no xuMuu pa3paboTaHa C LEIbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3JJaHUU paboyeil mporpaMmbl 0 y4eOHOMY MPEAMETY.

[IporpamMma 1o XuMuu JaET NPEJCTABICHUE O LIEJISAX, O0IIEH cTpaTeruu o0yyeHus,
BOCIIHUTAHUA W  Pa3BUTHS  OOYyYalOMIMXCS CPEACTBAaMH  Y4eOHOTO TpeaMeTa,
yCTaHABJIMBAET  00fA3aTeIbHOE  MPEIMETHOE  COAEp)KaHue,  IMpeaycMaTpUBAET
pacupenesieHue ero 1o KjiaccaM M CTPYKTYpHUPOBaHUE I10 pa3/iesiaM U TEMaM IIPOTrpaMMBI
0 XUMHUHU, ONpEAeNsieT KOJIMYECTBEHHbIE M KAUYECTBEHHBIE XapaKTEPUCTUKH
CoZlepKaHUsl, PEKOMEHAYEMYIO IIOCIIEIOBATENbHOCTh HW3YYEHUS XUMHUU C YYETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEW OOYy4aloIMUXCs, OMPEAeNseT BO3MOXHOCTH  IPEeAMETa
JUIsL peanu3aiud TpeOOBaHWU K pe3ysibTaTaM OCBOEHHUS OCHOBHON 0Opa3oBaTEIbHOM
nporpaMMbl Ha YpPOBHE OCHOBHOTO 0OINEro oOpa3oBaHHUsA, a TakXke TpeOoBaHUI
K pe3ylibTaraM OOy4YeHHs XMMUU Ha YPOBHE LieJIed M3y4eHHUs MpeaIMeTa U OCHOBHBIX
BUJIOB yu€OHO-IIO3HABATEJIbHOM JEATEIBHOCTH 00Yy4ar0IIEerocs o0 OCBOEHUIO Yy4EOHOTO
CoJIepKaHUsI.



3HaHWE XUMHUU CIY)KUT OCHOBOW g  (POPMHUPOBAHUS MHPOBO33PCHHUS
00ydJaroerocs, ero npeacTaBIeHUl 0 MaTEpPUAIIbHOM €IMHCTBE MHpA, BAXKHYIO POJIb
UTrpaloT (GopMUpYEMble XUMHUEH MpPEJCTABICHUS O B3aUMOIIPEBPAIICHUIX HSHEPTrUU
U 00 DBOJIONHMM BEIIECTB B TMPUPOJAE, O MYTIX PEIICHHUS TIIOOATBHBIX MPOOIeM
YCTOMYMBOIO pPa3BUTUS YEJIOBEYECTBA — CHIPHEBOM, HHEPreTUUYECKOW, MUIIEBOU
U DKOJIOTHYECKOM 0€301MacHOCTH, TPOOIeM 3paBOOXPAHCHHUS.

N3ydenne xummu:

CIIOCOOCTBYET pea3aiiiii BO3MOXHOCTEH MJIsi caMOpa3BUTHS M (OPMHUPOBAHUS
KYJbTYPBI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHATIEHON TPAaMOTHOCTH;

BHOCUT BKJaaA B (OPMHPOBAHHWE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aromuxcsi,  HAaBBIKOB  HX  CAMOCTOATEIBHOM  y4yeOHOW  JIeSITENbHOCTH,
OKCIIEPUMEHTAIBHBIX W HUCCJENOBATENbCKUX  yYMEHUM,  HEOOXOJIMMBIX  Kak
B ITIOBCEIHEBHOM KU3HU, TaK U B NPO()EeCCHOHATBHOMN AESATEIbHOCTH;

3HAKOMHT CO CHEIU(UKON HAYYHOTO MBITIICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3MUISIIa HA €IUHCTBO MNPUPOJABI W YEIIOBEKA, SIBIIAETCA OTBETCTBEHHBIM JTaIllOM
B (DOPMUPOBAHUM €CTECTBEHHOHAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;

CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHMYECKOE OOpa30BaHUE
00yJaroImMXxcs.

Jlanuble HampaBieHWsT B OOYYCHHUM XHWMHH OOECIICUHBAIOTCS CHEIU(DUKON
COJIEpKaHUsl Y4€OHOTO MIpeAMETa, KOTOPBIN SBIISIETCS MEIarorMuecky alanTUPOBAHHBIM
oTpakeHneM 0a30BOM HAYKW XMMHH Ha ONIPEIETIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumMuu Ha ypOBHE OCHOBHOIO 0OIlEro 00pa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHE OOYYArONIMMHUCS CHCTEMbl IMEPBOHAYAIBHBIX TOHSATHH XHUMHH, OCHOB
HEOPraHUYECKOW XUMHUHU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATHHA OPTraHUYECKOU
XUMUU.

CtpykTypa coJepKaHusi MPOTpaMMbl IO XUMUU C(HOPMHpPOBaHA Ha OCHOBE
CHUCTEMHOr0 noaxoja K e€ nzyuenuro. ConepkaHue CKJIaJIbIBACTCS U3 CUCTEMbI TOHATHIA
0 XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHUH O XMMHYECKOU pPEaKIUU.
O6e 3T cHUCTeMBbl CTPYKTYPHO OPTaHW30BaHbI IO MPHUHIIUITY IOCIEI0BATEIHLHOTO
Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MTPECTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepunonnueckoro 3akona J[.1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

YYEHHS O CTPOCHUHU aTOMA U XUMUYECKOU CBSI3H;

MPEJCTABICHUM 00 JIEKTPOIUTUUECKON TUCCOLMAIIMHU BEIIECTB B paCTBOpax.
TeopeTnueckre 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AMITMPUYECKHU MOJTYYEHHBIX U

OCMBICIIEHHBIX (DaKTOB, PA3BUBAIOTCS MOCJEA0BATEILHO OT OJHOIO YPOBHS K JIpYyromy,
BBINIOJIHSASL (PYHKIMU OOBSICHEHUS M TMPOTHO3UPOBAHMUS CBOMCTB, CTPOEHUSA U
BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHHUS U MOJIyUEHUS U3y4aeMbIX BEILIECTB.



OcBoeHne mporpamMmbl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHYECKOM COCTaBJISIOIIEH HAYYHOW KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOWU
IIPUPO/IbI, IEHHOCTHOIO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM ITI03HAHUS B HAYKE.
N3ydyeHne XuMuu MPOUCXOJUT C MPUBJICYCHUEM 3HAHUM U3 paHee U3yUYEHHBIX yUeOHBIX
npeaMeToB: «Okpyxaromui Mupy», «buonorus. 5—7 knacce» u «dusnka. 7 Kiaccy.

[Tpu u3yyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMHUYECKOMH
HAayKH Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOW EATEIbHOCTH
YyeloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpbl. 3ajaya y4yeOHOro
npeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBbl XUMHUYECKHX 3HAHMNA — BaKHEMIINX
(aKkTOB, TOHSTHI, 3aKOHOB M TEOPETUYECKHUX TIOJIOKEHUM, TOCTYMHBIX OOOOIICHUI
MHUPOBO33PEHYECKOr0 XapakTepa, si3blka HAyKd, B MPUOOIIEHUH K HAYYHBIM METOAaM
MO3HAHMUS TPU W3YYEHUU BEIIECTB M XWMUYECKHX peakiuil, B (OPMUPOBAHUU
U Pa3BUTHM TMO3HABATEJbHBIX YMEHHI M HUX MPUMEHEHUU B y4eOHO-IO3HABATEIbHOM
U y4eOHO-HCCIIEIOBATENbCKOM  JESITENIbHOCTH, OCBOCHHUU MpaBuil  0€30MacHOro
oOpalieHus ¢ BEIIeCTBaMU B TOBCEIHEBHOM KU3HU.

[Ipy u3yyeHUM XHUMHUU Ha YpPOBHE OCHOBHOTO OOHIEr0 OOpa30BaHUS BaKHOE
3HaYeHUe NMPUOOpeNn TaKue 1e1, KakK:

dbopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K €aMO00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSTHIO PEIICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUM KU3HH;

HaIpaBJICHHOCTh OOYYEHUsS Ha CHUCTEMATHYECKOe MpUOOIeHne 00yJaronuxcs
K CaMOCTOSATEJIBHON ITO3HABATEJIIbHOM JEATEIbHOCTH, HAyYHBIM METOJaM I103HAHMS,
(GbopMHPYIOIIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEN K XUMHH;

obecrieueHue yclIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHNUIO O0YJAIOIMMHUCS OTbITa
pPa3HOOOpa3HOW JEeATENbHOCTH, MO3HAHWS W CaMONO3HAHUS, KIIIOYEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMITETEHIIH ), UMEIOUINX YHUBEPCAIbHOE 3HAUCHHE JIsl pa3IUYHbIX BUIOB
NEATEIbHOCTH;

dbopmupoBanue oOed PYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH,
B TOM YHCJI€ YMEHUH OOBSACHATDH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEr0 MUPA, UCIOJIB3YS
3HAQHUS U OINBIT, MOJYYEHHBIE MPU U3YUYCHUU XUMUHU, TPUMEHSTh UX MPU PEHICHUU
npo0seM B NOBCEAHEBHOM KU3HU U TPYAOBOU J€ATEIbHOCTH;

dopMupoBaHue y OOydYarOIIUMXCS TYMaHUCTHUECKUX OTHOIICHUH, MOHUMAaHMS
HEHHOCTH XUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKH HKOJOTUYECKU II€IecO00pa3HOro
HOBENICHUS B OBITY U TPYJOBOU JEATEIbHOCTU B LEISIX COXPAHEHUSI CBOETO 370POBbs U
OKpYXarouel NpUPOTHON CPEBI;

pa3BUTHE MOTHBAalMM K OOyYEHHIO, CIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIIMTaHUIO HA OCHOBE YCBOEHHS 00I1I€YEI0BEUECKUX [IEHHOCTEN, TOTOBHOCTH K
OCO3HaHHOMY BBIOODPY MpOdUIsi U HAMTPABICHHOCTU JalbHEHIIEro 00yUeHuUs.

OO1iee 4MCIO0 YacoB, PEKOMEHJIOBAaHHBIX MJIsl M3y4eHUs XuUMHH, — 136 dYacos:
B 8 KJ1acce — 68 yacoB (2 yaca B HejielN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).



JIis KaXI0ro Kjiacca mpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITh HCMOJIb30BAHO YYACTHUKAMU 00Pa30BaTEILHOTO MpoIlecca B LesiX GopMupoBaHus
BapUATHUBHOMN COCTABJISIONICH COZiep kaHusl KOHKPETHOM paboueit mporpamMmsl. [1pu aTom
oOsi3aTenbHas (MHBapUAHTHAs) YacTh COJACPXKAHUSA TIPEIMETa, YCTaHOBJIEHHAs
MIpUMEpPHOH paboueil mporpaMMoi, U BpeMs, OTBOJIMMOE Ha €€ U3ydeHue, JOJKHBI ObITh
COXPAaHEHBI MTOJTHOCTHIO.



COJAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B KU3HU Y€JIOBEKA. XUMUSA B CUCTEME HAayK. Tena u
BemecTBa. Ousznyeckre CBOMCTBA BEIIECTB. ArperartHoe coctosHue BemecTs. [lonsaTue
0 MeToJlax TMo3HaHus B xuMuM. YUucteie BemiectBa M cMmecd. CrocoObl paszjeieHus
CMecCeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHUE 371€MEHThI. CUMBOJIBI XUMHUYECKUX AJIIEMEHTOB.
[IpocTble U croXkHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaleHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHass aToMHas Macca. OTHoOCUTEIbHAS
MOJIEKyJIsIpHag macca. MaccoBasi 10151 XUMUYECKOT0 JIEMEHTA B COCIMHEHNH.

KomunuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBs3p KOJIM4€CTBA, MACChI
W 4YHUCJIa CTPYKTYPHBIX €IWHHI] BeriecTBa. Pacu€tel mo QopmynaM XUMHUYECKHX
COEJIMHEHUM.

DU3NYECKUE U XUMUUECKHE SIBICHUS. XUMHUYECKas peakuus U e€ mpu3Haku. 3aKOH
COXpaHEHUsI MAacChl BEIIECTB. XUMHUUYECKHE ypaBHeHUs. Kraccudukamms XUMUYECKUX
peakiuii (coeAMHEH s, Pa3IOKEHUs, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil Sxkcnepumenm:

3HAKOMCTBO C XWMHUYECKOW TMOCYAOW, MpaBWiaMud paboThl B JabopaTopuu u
npuémamMu oOpaineHusi ¢ J1abopaTopHBIM OOOPYJOBAaHUEM, H3YyUYECHHUE U OIMCAHUC
(bu3nYecKx CBOMCTB 00pa3I[0B HEOPTaHMYECKUX BEIIECTB, HaOIIOACHUE (DU3NUECKUX
(Tu1aBieHUE BOCKA, TasSTHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIICHHE W KOHAEHCAIUS
BOJIbI) U XUMHUYECKMX (TOpEHHE CBEYHM, TMPOKAIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCIOTOW) SIBICHUM, HAOIO/IEHUE W OMHCAHHUE MPU3HAKOB
NPOTEKaHUSI XUMUYECKMX peakiuil (pas3iokeHue caxapa, B3aMMOJICUCTBHE CEPHOU
KHCIIOTBI C XJIOpUJIOM Oapus, pasznoxenue ruapokcuna meau (II) mpu HarpeBanuu,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM cond menu (I1), uzydyenue crnocoOoB pasneneHus
cMecel (c TOMOIIBIO MarHuta, (QUIbTpOBaHUE, BBIMAPUBAHUE, JUCTUILISALINS,
xpoMarorpadusi), MpoBeACHUE OYUCTKH MOBAPEHHON COJIM, HAONIOJCHUE U ONKUCAHUE
pe3yJbTaTOB MPOBEJACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MacChl,
CO3JIaHhE MOJIeJIel MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Baxuenue npeacTraBuTe/ M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmeck razos. Cocras Bo3ayxa. Knucinopons — 31eMeHT U MpOCTOE BELECTBO.
Haxoxnenue kuciopona B npupone, (pU3NYECKUe U XUMHUYECKHE CBOMCTBA (pEaklUH
ropenust). Oxcuasl. [Ipumenenue kuciopoaa. CrHocoObl TOJMYyYEHHUS KHCIOpPOJa
B Jaboparopuu M TpoMbIIUIEHHOCTU. KpyroBopor kucimopoga B mpupone. O30H —
aJUTOTpOIHAsA MOAU(UKALIUS KUCIOPOAa.



TemnoBoit 3¢PekT XuMUUecKol peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUS, IK30-
U DHAOTEPMHUYECKME peakuuu. TOIUMBO: yroib W MeETaH. 3arpsA3HEHUE BO3AYXa,
YCWJICHHE MapHUKOBOTO 3 (PexTa, pa3pyIieHne 030HOBOTO CIOS.

Bonopon — anemeHT U mpoctoe BemecTtBo. HaxoxkIeHne BoaopoJa B MPUPOJE,
duznyecKkue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI momyueHus. Kuciaorel u
COJIH.

MousipHbIit 00BEM Ta30B. PacuéThl Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBoKcTBa BOAbl. Bona kak pacrsopureins. PactBopsl. HackllieHHbIE U
HEHACBILIEHHBIE pacTBOPbI. PACTBOPUMOCTE BelecTB B BoJie. MaccoBas 10Js1 BEIIECTBA
B pacTBOpe. XMMHUYECKHUE CBOKCTBA BOJbl. OcHOBaHuUs. Poib pacTBOpoB B mpuUpoOE U
B )KM3HH 4esoBeKka. KpyroBopot BoAbl B IpUpoAe. 3arpsa3HeHrne NpUpOoaHbIX BoA. OXpaHa
Y OYMCTKA MPUPOJHBIX BOJ.

Kimaccudukanust Heopranmdeckux coeguHeHuid. Oxcuapl.  Kimaccubukanys
OKCHU/IOB: cosieo0pasyrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpazyromue. Homenknarypa okcuaoB. dusznyeckue U XUMHUYECKUE CBOICTBa
okcuoB. [loyyenue okcnios.

OcHoBanus. Knaccudukanus ocHoBaHUM: MIENOYH U HEPACTBOPUMbIE OCHOBAHMUSI.
Homenkmarypa ocHoBaHuil. @Dusnyeckne M XUMHUYECKUE CBOMCTBA OCHOBAHWM.
[TosryueHue OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa xkuciaor. dusnyeckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTr MetaimioB H.H. bekerona. [lomyuenue
KHCJIOT.

Comun. Homenknatypa cosieii. ®PuU3HYECKME M XHMHYECKHE CBOKCTBA COJIEH.
[Tonyuenue comnen.

['eneTnueckas CBSI3b MEXKY KIaCCaMHA HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuil SKCnepumenm:

KAueCTBEHHOE OINpEJIEJICHUE COJEpPKaHUsI KHUCIOpOJAa B BO3AYXE, IOJIy4YEHUE,
coOupanue, pacro3HaBaHWE€ W M3YYCHHE CBOMCTB KHCIOpOJa, HAOIOJCHHE
B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BOZHUKHOBEHUS W MPEKpaIieHUs
ropenus (moskapa), O3HAKOMJICHHE C 00pa3laMu OKCHJOB M OIHMCAHUE WX CBOMCTB,
MOJIy4eHHe, coOMpaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB BOJOpoJa (TOpeHue),
B3auMoJielicTBue Bojaopoaa ¢ okcuaoM wmeau  (II)  (BO3MOXKHO —HCMOJIB30BaHUE
BUJICOMAaTEPUAsIOB), HAOJII0IeHNE 00PA3IIOB BEMIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAaHUE
0COOEHHOCTE PacTBOPEHHMSI BEILIECTB C PA3IMYHON PaCTBOPUMOCTBHIO, TPUTOTOBICHHE
PacTBOPOB C OMPEACIIEHHON MaCCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA, B3AUMOICHCTBHE
BOABl C MeTa/ulaMu  (HaTpueM ¢ KajblueM) (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HCCIIEOBaHUE OOpa3llOB HEOPraHMYECKUX BEUIECTB pPAa3IMYHbIX
KJIACCOB, HAOJIIO/IEHUE N3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUEH,
uzydyeHue BzaumojenctBus okcuaa menu (II) ¢ pactBopom cepHON KHCIIOTBI, KMCIOT
C MeTaJlJlaMU, peaKIuii HeUTpaiu3aluu, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHUM,



BBITECHEHHUE OJTHOIO METAJUIA APYTUM U3 PACTBOPA COJIU, PELIEHUE IKCIIEPUMEHTATIbHBIX
3a1a4 110 TemMe «BaxxHenume Ki1accbl HEOPraHUYECKUX COCIUHEHUI.

HHepuoauueckuii 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX 3JJIEMEHTOB
A.NA. MengeneeBa. CtpoeHue aroMoB. XumMHuuyeckKasi CBfA3b. OKHCIUTEIbLHO-
BOCCTAHOBUTEJIbHBIC peaKIUH

[lepBble MOMBITKH KiIacCU(UKAIME XUMUYECKUX 37eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILEIOYHBIE U IEI0YHO3EMEIbHBIE METAILIBL, FAJIOIE€HbI, UHEPTHBIE
ra3el). JI€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTEpHbIE OKCUABI U TUIPOKCU/IBI.

Ilepnognueckunt 3akoH. llepmomuueckass cucreMa  XUMHUYECKMX  JJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanas u ajiuHHonepuoaHas Gopmel [lepuoanueckoit
cucTembl xuMuueckux 3seMeHToB .M. Menneneea. [lepuoasl u rpynmel. PU3ndecKui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI DJIEMEHTA.

Ctpoenue aromoB. CocTtaB aToMHbIX sjep. M3orombl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MepBhIX 20 XuMUYecKuX 3aeMeHTOB [leprnoanueckoit
cucrembl JI.1I. MenaeneeBa. XapakTepuCTHUKa XHMHUYECKOI'O DJJIEMEHTAa II0 €ro
noJioxkenuro B [lepuognueckon cucreme .. Menueneena.

3aKOHOMEpPHOCTM H3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIIAM U IEPUOJAM.

3nauenue [lepuognueckoro 3akoHa u Ileprognyeckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB IS Pa3BUTUS HAYKU U npakTuku. .. Mennenees — yd€Hbli U rpaKJaHUH.

Xumuueckass  cBA3b. KoBasieHTHass (moJyisipHass W HENOJspHasl)  CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX 2JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHusa. OKHCIUTEIBHOBOCCTAHOBUTENBbHbIE peakuuu. [Iponeccsr
OKHCIICHHS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuu 3KCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IIMHKAa C pacTBOpaMHM KHUCJIOT U IIEJI0YeH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIONTUX TPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEILHBIX pPEaKIUil (TOpeHue,
pPEeaKIuy pasyIokKEHUs, COCTUHECHHUS ).

Mesicnpeomemmuvie cés3u

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU HU3YYCHUHM XUMHU B &8 Kjacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX OHSATUMN, TaK
W TIOHSITHH, SIBJISIOIIUXCS CHUCTEMHBIMHM IS OTACIbHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO01ue ecTeCTBEeHHOHAYUHbBIC MMOHATHS: HAyYHbIA (DAKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHajgu3, CHHTE3, KIacCU(pUKAIUI, IePUOJUYHOCTh, HAOIIOJCHHE, OSKCIICPUMECHT,
MO/JIEJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusznka: Marepus, aToM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIIBI,
PaIMO0aKTUBHOCTh, MOJICKYJA, SJIEKTPUUYCCKUM 3apsil, BEIIESCTBO, TEI0, 00BEM,



arperaTHoe COCTOSHUE BEIECTBA, ra3, PU3NYCCKUEC BEIUYHMHBI, SAWHHIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: horocunTes, nprxanue, 6nocdepa.

['eorpadus: atmochepa, ruapochepa, MUHEPaIIbI, TOPHBIC TTOPObI, MOJIC3HBIC
UCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

9 KIIACC

BeiecTBo 1 XMuMUYeCKas peakus

Ileppnonnueckunn 3akoH. Ilepmoauueckass cucreMa  XUMHUYECKHMX  JJIEMEHTOB
.. Menneneea. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB NEPBBIX TPEX MEPHUOAOB, KalMs, KaIbLUI MU UX COCIWHEHUHN
B COOTBETCTBHUH C MOJOKEHUEM JIEMEHTOB B [leproanueckoil cucTeMe U CTpPOCHHEM UX
aTOMOB.

Crtpoenue BeniecTBa: BUbl XUMHUYECKOU CBSI3U. TUIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEUIECTBA OT THIIA KPUCTALUIMYECKOM pEmETKH M BHOA
XUMUYECKOH CBSA3H.

Knaccudpukanuss u HOMEHKJIATypa HEOPIaHWYECKUX BEIECTB. XHUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHWYECKUX COCIMHEHNH,
TE€HETUYECKas CBSI3b HEOPTaHWYECKUX BEIIECTB.

Knaccupukanusa  XMMUYECKMX  peakuMid 1O  pa3iu4yHbIM  [pPU3HAKaM
(Mo 4YMcay M COCTaBy Y4YaCTBYIOUIMX B PEAaKIMU BELIECTB, MO TEIIOBOMY 3 (eEKTy,
[0 W3MEHEHUIO CTENEHEW OKHUCIEHUS XMMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
[0 YYacTHUIO KaTalu3aropa). JK30- U DHJIOTEPMUUYECKHE PEaKLUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue o ckopoctu XuMuUueckod peakiuu. [loHsTne 00 o0OpaTUMBIX U
HEOOpaTUMbIX XHUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M T€TEPOTrE€HHBIX
peakuusax. I[lomarue o  karanmmze. [loHsATHE O  XMMHYECKOM  PaBHOBECHHU.
@aKTOphl, BIUAIOLUIME HA CKOPOCTh XUMMUYECKOW PEAKLIHUH U IMOJIOKEHHE XUMUYECKOTO
PaBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIC peakuuu, AJEKTPOHHBIN OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTENBHOM peakiuuu. CocTaBlieHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX PEAKIUI C UCIIOJIB30BAHUEM METO/Ia 3JIEKTPOHHOTO OasaHca.

Teopust BSIEKTPOIUTUYECKON NUCCOLUMALUN. OJIEKTPOJIUTHI W HEDIEKTPOJIUTHI.
Kartnonbl, aHuoHBI. MexaHu3M [OHCCOLMALMMA BEIIECTB C Pa3jIW4YHBIMA BHUAAMH
xuMHuueckoi cBsizu. CreneHs aucconuanuu. CUIbHBIE U C1a0ble AIEKTPOJIUTHIL.

Peakuu moHHOro oOMeHa. YcoBHMsSI MPOTEKAHUS PEAKIUMil MOHHOTO OOMEHa,
IIOJIHBIE Y COKpAIEHHBIC HOHHBIE YPaBHEHHUs peakiuil. CBOKCTBA KUCIIOT, OCHOBaHUM U
COJIEll B CBETE MPEACTABICHUN 00 3JIEKTPOIMTUYECKON auccouuanuu. KauecTBeHHbIE
peakuuu Ha MOHBL. [IoHATHE O THAPOIM3E CONEH.
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Xumuueckuil SKCnepumMenm:

O3HAKOMJICHHE C MOJCISAMH KPUCTALTMYECKUX PEMIETOK HEOPTaHUYECKHUX
BCIIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa M aiMasa), CII0KHBIX BEIIECTB (XJIopuaa
HATpPHS), UCCIICTOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIMu OT BO3ACHCTBUS
pa3nuYHBIX (HAKTOPOB, HCCICAOBAHHME DJICKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
mporiecca JUCCOIUAI KUCIIOT, IIEI0YeH U coyield (BO3MOXKHO HCITOJIb30BAHUE BHJICO
MaTepHayioB), TPOBEICHHUE OIBITOB, HILTIOCTPUPYIOMIUX MTPU3HAKN IPOTEKAHUS PEAKITUN
MOHHOTO OOMeHa (0Opa3oBaHHE OCaJiKa, BbIJICJICHUE T'a3a, 00pa30BaHUE BOJIbI), OMIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPH OKHCIIUTEILHO-BOCCTAHOBHTEIILHBIX PEaKIuii (rOpeHue,
peaKkIuu Ppa3jIoKEeHWsS, COCIMHCHHUS), paclo3HaBaHUE HEOPTraHWYECKUX BEIIECTB
C TIOMOIIILIO0 KAY€CTBCHHBIX PEAKITUH Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4.

HeMeTa/uibl 1 X cOeTUHEHUSI

OO6mrast xapakTepucTrKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
creneHyu okucienus. CTpoeHue u pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XUMHUYECKHE CBOMCTBA Ha TMpuMepe xjopa (B3aUMOJACHCTBHE C MeETaulaMu,
HEMETaJUIaMH, IIesiouamu). Xia0poBogaopoa. ComsiHasi KUCIIOTa, XUMUYECKUE CBOMCTBA,
noJiyueHue, npuMeHeHue. JleiictBue xjopa u XJIOPOBOJOPOAAa HA OpPraHU3M 4YeJIOBEKA.

Baxnernimme XJ0puIbl U UX HAXO0XKJIEHUE B IIPUPOJIE.
OO6mmas xapaktepucTrka 31eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu OkucieHus. CTpoeHue W (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB — KUCJIOPOJa U Cephbl. AJUTOTPOITHBIE MOAN(MUKAIIMN KUCIOPOIa U CEPHI.
Xumudeckue cBoicTBa cepbl. CepoBOIOPOI, CTpOCHUE, GU3UUECKUE U XUMUYECKHE
cBoiicTBa. OKCUABI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCUIIOB. CepHas KHCIOTA,
dbu3nUecKkue U XUMUYECKHUE CBOMCTBa (OOIIME KakK MPEACTaBUTENS Kiacca KUCIOT U
cnenuduyeckue). XUMUYECKUE PEaKIUu, JISKAIIUE B OCHOBE IMTPOMBIIILIEHHOTO CI1Ooco0a
MOJTy4YeHHs] cepHOM KUCHOThl. [Ipumenenue cepHoil KUCIOTh. COJIM CEPHOM KUCIIOTHI,
KaueCTBeHHas peakuus Ha cyibdpar-uodH. Haxoxxmenue ceppl U e€ COCAMHEHHM
B Mpupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeabl COCAMHEHUSIMU CEPhI
(KUCIIOTHBIE TOXK/IH, 3arPsI3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAILICHHUS.
O6mas xapakrepucTuka 31eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTETICHU OKUCIEHUS. A30T, paclpoCTpaHeHUe B Mpupojie, Gu3nueckue u
XUMHUYECKue cBoiicTBa. KpyroBopor azora B npupojie. AMMHAK, €ro (u3n4ecKkue u
XUMUYECKHE CBOMCTBA, TToJlydeHre u npumeHeHne. Conmm aMMOHUA, WX (Qu3nyeckue
U XMMHUYECKUE CBONCTBA, mpuMeHeHue. KauecTBeHHas peakiiysi Ha HOHbI aMMOHMUS.
A3oTHas KucioTa, €€ mojydeHue, HU3NUecKrue U XUMHUYECKHE CBOMCTBa (00IIue Kak
MIPEAICTaBUTEINS KJlacca KUCIOT U crerududeckue). Mcnonb30Banne HUTPATOB M COJIEH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX yAOOpeHUH. XHUMHUECKOe 3arpsi3HEHHe
OKpY>Karollel cpeabl COSUHECHUSIMU a30Ta (KUCIOTHBIE JTOXKAM, 3arpsI3HEHUE BO3yXa,
MOYBHI U BoJ10EMOB). Docdop, amtoTponHsie Moaudukaiuu dochopa, Guznueckue u
xumudeckue cBoictBa. Oxcun dochopa (V) u hochopnas kucnora, pusznyeckue
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U XUMUYECKHE CBOWCTBa, moiydeHue. Vcnomb3oBanue QocharoB B KadecTBe
MUHEPAIbHBIX yI0OpEHUM.

O61mas xapakTepuctuka 3neMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe CTENEHU OKHUCICHMs. YTIUIepoJa, aUIOTPOIHbIE  MoJaudUKanuy,
pacmpocTpaHeHHe B Tpupoje, (u3HUecKue U XUMHUYECKHE CBOMCTBA. AICOpPOIHSL.
Kpyrosopot yriepoaa B npupone. Okcuapl yriepoaa, ux (GU3M4ecKue U XUMHYECKHUE
CBOMCTBA, JICHCTBUE Ha KUBBIE OPTaHU3MBI, TTOJIYYCHUE U TPUMEHEHUE. DKOJIOTUUECKHE
npoOJieMbl, CBsi3aHHBIE C OKcusioM yrieposa (IV), runoresa rio0anbHOr0 MOTEIICHUS
KJIUMaTa, MapHUKOBBIM 3P dekT. YronpHas KucCIoTa U €€ coiu, ux (U3MYECKUe Hu
XUMHUYECKHE CBOMCTBA, TOJyueHue u IpuMeHeHne. KauecTBeHHas peakiiysi Ha KapooHart-
noHbI. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHavanbHBIE TOHSATHS OO0 OPraHMYECKUX BEIIECTBaX KaK O COEIUHEHMSIX
yraepoja (MeTaH, 3TaH, HTWIEH, aleTUJIEH, 3TaHOJ, IJIMIEPUH, YKCYyCHas KUCIIOTa).
[TpupoHbIe HICTOYHUKH YTIIEBOOPOOB (YroJib, TPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH. [IoHsTHE O OHMOTOTHYECKH
BaXHBIX BEIIECTBAX: JKHMpaX, OelKax, yrJieBoJax — W WX POJIM B KU3HU YEIOBEKa.
MarepuanbHOE eJMHCTBO OPTAHUUYECKUX U HEOPTAHUYECKUX COCTUHEHUH.

KpemHuii, ero ¢pusnueckue U XUMHUUECKHE CBOMCTBA, MOIYYEHUE U MPUMEHEHHE.
Coenunenus kpemHusi B pupoje. OOurue npencrabienus 06 okcuae kpemuus (IV) u
KpeMHHEBOW KkuciioTe. CHIMKATBI, UX HCIIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxxneiime CTpOWTENbHBIE MaTepUaNbl: KepaMmHKa, CTEKJIO, IIEeMEHT, OeToH,
xene300eToH. [IpoGiieMbl 6€30MacHOTO WCIMONIB30BAHUS CTPOUTEIBHBIX MaTEepHAIOB
B IIOBCEIHEBHOM >KU3HH.

Xumuueckuil IKCnepUMeHm:

U3yd4eHHE O00pa3loB HEOPraHUYECKUX BEUIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIMA Ha XJOPUA-WOHBI M HAOMIOJCHHWE TMPU3HAKOB HX
MPOTEKaHUs, OMBITHI, OTpaKAOIUEe PU3NIECKIE U XMMHUECKHE CBOMCTBA rajlOreHOB U
UX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPUAIOB), O3HAKOMIIEHUE
¢ oOpasuaMu XJOpUIOB (TaJOreHUAO0B), O3HAKOMJIEHHME € oOpa3laMHu cepbl U €€
COEIMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BHUJIEOMATEPUANIOB), HAOJIIOJEHUE TIpoLecca
oOyriaMBaHUs caxapa Moj JAeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHHUE
XUMHUYECKUX CBOMCTB pa30aBICHHONW CEPHON KHCJIOTHI, MPOBEICHUE KadeCTBEHHOMN
peakuuu Ha Ccyiab(}aT-uOH U HaAOJNIOJIEHUE NpU3HAKa €€ NMPOTEKaHMs, O3HAKOMJIEHHE
C (Qu3nyecKUMHU CBOMCTBaMH a30Ta, Qochopa U UX coeAUHEHHN (BO3MOXKHO
HCIIOJIb30BaHKE BHJIEOMATEpHUANIOB), oOpa3liaMu a30THBIX M (POCHOPHBIX YIO0OpEHUH,
NoJlyueHue, coOupaHue, pacro3HaBaHUE M M3yYEHUE CBOMCTB aMMHUaKa, MPOBEIECHUE
KaueCTBEHHBIX pEaKlIuii Ha MOH aMMOHMS U (pocdaT-HoH U H3yuyeHUE MPU3HAKOB HX
NPOTEKaHUsl, B3aMMOJCIHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MOXKHO HMCHOJIB30BAaHUE BUICOMATEPHATIOB), H3yUYECHUE MOJENEH KPUCTAIITMUYECKUX
peméTok anMasa, rpadura, ¢yiepeHa, 03HAKOMIIEHHE C MPOLIECCOM aaCcOpOIHH
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHBOrasa,
IIOJlyuYEHUE, COOMpaHue, pacro3HABaHME W HU3YyYEHHE CBOMCTB YIJIEKUCIIOrO rasa,
IPOBEJICHUE KAUECTBEHHBIX pEaklUui Ha KapOOHAaT W CHUJIMKAT-UOHbI U H3y4YEHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIIEHME C  MPOAYKLUHEW  CHUJIMKATHOU
IIPOMBIIJICHHOCTH, PELICHUE OJKCIEPUMEHTAIBHBIX 3aJad 10 Teme «Baxuenine
HEMETAJUIbI U UX COCIUHEHUY.

MeTajuibl ¥ UX COeIMHEHUSA

OO0mast xapakTepuCTUKa XMMHUYECKUX 3JE€MEHTOB — METaJUIOB HA OCHOBAHUM HX
noJioxkeHus B Ilepuonnyeckor cucreme xumMudeckux sneMeHToB .M. MenaeneeBa u

cTtpoeHust atoMoB. CTpoeHne MeTaioB. Merauinueckas CBsi3b M METaJuIMYecKast
KpUCTAJUIMYECKass pEemETKAa. OJIEKTPOXUMHUYECKUM PSAI  HANPSOHKEHUA METAJUIOB.
dusznueckre U XUMHUYECKHE CBOMCTBA MeTaJUI0B. O011IKE CIIOCOOBI MOITYYEHUS METAILIIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CriiaBbl
(cTainb, 4yryH, JIOPATIOMUHUN, OpOH3a) U X MPUMEHEHHE B ObITY U MIPOMBILIIEHHOCTH.

Illenounsie MeTampl: mOJOXKeHHEe B Ileproanueckorl cHUCTEME XUMHYECKHX
anemeHToB J[.M. MenzaeneeBa, CTpOEHHE HX aTOMOB, HAXOXJIECHUE B NPUPOIE.
du3znueckre M XMMHUYECKHE CBOWMCTBA (Ha mpuMmepe Hatpuss U Kanus). OKCUIbl U
TUIPOKCUIBI HATPUS U Kanusd. [[puMeHeHne MeI0YHbIX METAJUIOB U UX COCTUHEHUN.

[IlemoyHO3eMENBHBIE METAUIBI MAaTHUM U KaJblUU: MoJiokeHue B [lepruoanyeckon
cucreMe xumuueckux aneMeHToB .M. MenneneeBa, CTpoeHHUE UX aTOMOB, HAX0XKICHUE
B mpuponae. Pusnyeckue U XMMHYECKHME CBOWCTBA MarHus M Kajublus. Baxueimmne
COEUHEHMS KaiublUs (OKCHA, TUAPOKCUA, coiu). KECTKOCTb BOABI U CIOCOOBI €€
YCTpPaHEHHS.

AmoMuHHN: ToNokeHue B llepuoandeckodl cUCTEME XHWMHYECKHUX 3JIEMEHTOB
JI.. MenneneeBa, CTpOCHME aroMa, HaxOXIAeHHWE B mpuponae. Dusnueckue u
XUMUYECKME CBOWCTBA alOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHMJA W THAPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenue B llepuognueckor CUCTEME  XHMHUYECKUX  DJIEMEHTOB
JA.N. MenneneeBa, CTpoeHHE aroMa, HaxOXIeHHE B mnpupone. Ddusznueckue u
XUMUYECKHE CBOMCTBA xene3a. OKcubl, TuaApoKcu sl U conu xenesa (II) u xenesa (I1I),
MX COCTaB, CBOKCTBA U NIOJyYEHHE.

Xumuyeckuii sKcnepumenm:

O3HAKOMJIEHHE C 00pa3liaMy METAJUIOB U CIIABOB, MX (DU3UYECKUMU CBOMCTBAMH,
U3y4eHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPHAIIOB), 0OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHU/IA KAIBIUS U HATPUS C BOJOU
(BO3MOXKHO HCTIOIB30BAHUE BUACOMATEPUAIIOB), UCCIEAOBAHUE CBONUCTB HKECTKOM BOJIBI,
npoliecca rOpeHus Kelie3a B KUCI0poie (BO3MOXKHO UCIIOJIb30BAaHUE BUAEOMATEPHATIOB),
MIPU3HAKOB MIPOTEKAHUsI KAU€CTBEHHBIX PEAKIIMIA HA MOHBI (MarHus, KaJbIUsl, AIIOMUHMUS,
nuuka, sxkeneza (II) m xenesa (I1I), menu (II), HaOmrOAEeHME W ONKMCaHUE MPOLIECCOB
OKpalIMBaHUS TUIAMEHU MOHAMHU HATPU, Kallvs U KaJlblKs (BO3MOKHO HCIIOJIb30BaHUE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHHHS M
TUJPOKCUJA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/au o Teme «Baxueiiiine
METAJUIBI U UX COEOUHEHUS).

XUMHA U OKPYKAKOIIAA Cpeaa

Bemectsa u Mmarepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBEKa. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. I[lepBas momouis mnpu
XUMHUYECKUX OXKOTax M OTPaBICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYyXkarolled cpeapl (mpenenbHas JOIMycTHMast
KoHIeHTpauus BewecTB (nanee — I[1JIK). Ponp XumMuM B pelIEHUU HKOJIOTHUYECKUX
pooJIeM.

Xumuueckuu sxcnepumenm:
u3ydeHue oOpasloB MaTepuasoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEpHBIC
MaTepuabl).

Mesicnpeomemnvie céa3u

Peanuzamuss MeXnpeIMETHBIX CBs3ed MNpuW HM3YyYEeHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS YEpE3 UCIIONIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX ITOHATHI, TaK
U TOHSATHM, SBISIIOIIUXCS CUCTEMHBIMU JUISI OTIENBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO LIUKJIA.

OO1ue ecTeCTBeHHO-HAYYHbIE MTOHATHS: HAYUHBINA (DAaKT, runoTe3a, 3aKOH, TEOpHUs,
aHalM3, CUHTE3, KiaccuduKamus, TEPUOANIHOCTh, HAOMIOJACHUE, JKCIEPUMEHT,
MOJIEJIMpOBaHUE, MU3MEPEHHE, MOJEIb, SBJIEHUE, MAapHUKOBBIA 3((EKT, TeXHOJIOTrus,
MaTepuabl.

®dwuszuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJA, H30TOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUIN 3apsiji, TPOBOJHUKH, MOJIYIPOBOIHUKH,
IUBIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHIE BEIIEeCTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KPHUCTAJUIMYECKas pEIIETKa, CIUIaBbl, (U3MUYECKUE
BEJIMUMHBI, €AWHMIIBI M3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUTAHETHI, 3BE3MI,
ComnHize.

buonorusa: ¢ortocunTes, abixaHue, Ouocdepa, 3KocHCTEMa, MHUHEpaIbHbIC
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpadusi: atMocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOJbI, IOJIE3HBIE
HCKOIIaeMble, TOILIMBO, BOJAHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNIbTaThl OCBOCHUS ITPOTrPAMMBI OCHOBHOT'O OOIIET0 00pa3oBaHuUs
JOCTHTAIOTCSI B XOA€¢ OOy4YeHHS XUMWUU B E€IWHCTBE YYCOHOW W BOCHUTATEIHHOU
NEATETLHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMU POCCUHCKUMU COITMOKYJIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMH B 00I1IECTBE MIPABUIAMH U HOPMaMU
MOBEJICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATN3AIIAN
00yJarommMxcs.

JInuyHOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTbD oOyyJaronuxcs
PYKOBOJICTBOBATHCSI CUCTEMOM IMO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMN M pacIIMpEHUC
OITBITA JAEATEIHLHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOro BOCIUTAHUS:

[EHHOCTHOTO OTHOIIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HayYHOMY HaCIJIeANIO0, TOHUMaHUs 3HAUEHUSI XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO
oO1ecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEpPHOW HH(OpManued o mepeaoBbIX
JOCTUKEHUSIX U OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTHU
B HAY4YHBIX 3HAHMIX 00 yCTPOMCTBE MUpa U OOIIECTRA;

2) rpamaaHCKOro BOCIIMTAHUSA:

IIPEACTABICHNS O COLMAJIBHBIX HOPMAX U IPaBUJIAX MEXIMYHOCTHBIX OTHOLICHUU
B KOJIJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOMH, yueOHO-
UCCIIEOBATENbCKOM, TBOPYECKOWM W JPYTUX BHUIAX JEITENBHOCTH, T'OTOBHOCTH
K pPa3sHOOOpa3HOM COBMECTHOW JAESITENbHOCTH TPU  BBINOJIHEHUU  YYEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX 3KCIEPUMEHTOB, CO3/IaHUN Y4EOHBIX
IPOEKTOB, CTPEMJICHHS K B3aWMOIIOHHMMAaHWIO M B3aMMOIIOMOIIM B IMPOLECCE 3TOU
yu4eOHOU N1eATeNbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE MOBEJIEHUE U IMOCTYIKU CBOMX
TOBAPHUILEW C TMO3UWLUMHA HPABCTBEHHBIX W IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUU ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TIPEJICTABICHUS O BEIIECTBE W XHUMHYECKOM peakiuu,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOIINE OCHOBY
JUTSl TIOHMMAaHMSI CYHNTHOCTH HAyYHOM KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IMPHUPOIBI, B3AMMOCBS3SIX YEJIOBEKa C MPUPOTHON CPEIIOi,
0 POJIM XUMUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHUBBI, HATIPABJICHHBIC HA MTOTYYEHNE HOBBIX 3HAHUHN IO XUMUH,
HE0OXO0MMBbIC 11T 0OBSICHEHHS HAOJI0TaeMbIX MPOIIECCOB U SBJICHUIA, TO3HABATEIILHOM,
MHPOPMAITMOHHON M YUTATEIILCKON KyJIbTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSATEIHHON
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paboThI C yueOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYIHBIMUA TEXHUYECKUMHU
CpeacTBaMU MH(POPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpEC K 00yUEHUIO U IO3HAHUIO, JTF0O03HATENBHOCTh, FOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHON U UCCIEI0BATENIBCKON IEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS OOy4YEHHS B JAJIbHEUILIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH »XW3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO,
YCTAHOBKH Ha 37I0pOBbI 00pa3 KM3HU, OCO3HAHUE MOCIEICTBUN U HETIPUITHE BPETHBIX
NPUBBIUCK (YMOTPEOJICHUS aJKOTOJIs, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTHU
coOJIroIcHUsT TpaBU 0E30MacHOCTH MpU OOpalleHUd C XUMHUYECKMMH BeIlleCTBaMU
B OBITY M peabHOMN KU3HU;

5) TPyA0BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTHUYECKOMY H3Y4YeHHIO mpodeccuil u Tpyda pa3dyHOro poja,
YBaXXEHUE K TPYyAY M pe3yibTaTaM TPYAOBOW JAESATENBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUSI MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBIOOP MHIWBHUAYAIbHOU
TPACKTOPUHM TPOJOJDKEHUS] 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIEUIHOM
npoecCUOHaNBbHON JEATETbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCA B MPO(eccHoHAIBbHOM cpee;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 11€7eco00pa3HOe OTHOILIEHHE K MPHUPOJE KaK HCTOYHHMKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMs, IOHUMaHUE [IEHHOCTH 3/I0POBOTO M O€30M1aCHOTO
oOpaza >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHUE LIEHHOCTU COOMIOAEHUS MpaBuil 0€30MacCHOIrO
MOBE/ICHUS IIPU pabOTE C BEILIECTBAMH, a TAKKE B CUTYALUX, YTPOXKAIOIINX 310POBbIO U
JKU3HU JIFOACH;

CHIOCOOHOCTH MPHUMEHSTh 3HAHUA, TMOJIy4yaemble TMpU HM3YyYEHUU XHUMUH,
JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MMPUPOJHON CPEIIOU, JJIsl IMOBBIILIEHUS
YPOBHS 3KOJIOTHYECKOU KYJBTYpbl, OCO3HAHUS II100aJIBHOTO XapaKTepa 3KOJOTHYECKUX
npo0ieM M MNyTed HX pelIeHUs MOCPEICTBOM METOAOB XHWMHH, 3KOJOTUYECKOTO
MBIIIUICHUSI, YMEHHSI PYKOBOJCTBOBAThCA MM B MO3HABATEIbHONH, KOMMYHUKATUBHON U
COLMAJIbHOM ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B COCTaB€  METANPEAMETHBIX  PE3yJIbTaTOB BBIJICISIIOT ~ 3HAYUMBIE
JUTst (GOPMUPOBAHMSI MUPOBO33pPEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPUSsl, IPUHIIUII,
rurnoresa, pakT, CUCTEMa, MPOIECC, IKCIEPUMEHT U APYTOE.), KOTOPhIE UCHOIb3YIOTCS
B €CTECTBEHHO-HAaYUHBIX YYEOHBIX MPEAMETax U MO3BOJSIOT Ha OCHOBE 3HAHUN M3 3THX
npeaMeToB (OpMHUPOBATh MPEJCTABICHUE O UEIOCTHOM Hay4YHOW KapTHHE MHUpa,
U YHUBEpCaJbHbIC YUeOHBIC NEUCTBUS (IT03HABATEIbHBIC, KOMMYHHKATHBHBIC,
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pEryJIATUBHBIE), KOTOpBIE obecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOMU JAESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JelCTBUS
Bba3oBble Jornueckue aeicTBUA:

YMEHUS KCHOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIUIEHUS NPU OCBOCHUU 3HAHUWMA:
pacKphIBaTh CMBICT XUMUYECKUX TOHSATHUN (BBIIENATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JAPYTMMH TOHSTUSMH), HCIOJIb30BAaTh IOHSTHS
JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB W SIBIICHUM, BHIOMPATh OCHOBAHUS W KPHUTEPUU
JUIS KJacCU(PUKAIMM XUMHUYECKHUX BEIHIECTB M XMMHUYECKUX PEaKIui, YCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HM3YyYCHHs, CTPOUTH JIOTUYCCKUE
paccyxneHuss (MHIYKTUBHBIE, JEAyKTUBHBIC, 110 AaHAJIOTUH), JeJaTh BBIBOAL U
3aKJIFOYCHUS;

YyMEHUE TPUMEHAThH B TMPOLECCE IMO3HAHUSI TMOHATUS (NPEIMETHbIE H
METanpeIMETHbIE), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIU, HCIOJIb3yeMble B XHUMHH,
peoOpa3oBLIBATh IIMPOKO IPUMEHSIEMbIE B XHMHH MOJICIbHBIC IPEJCTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMU4YECKasi popMylia M ypaBHEHUE XUMHUYECKOM
peaKkIuy — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YYETOM ITHUX MOJACIBHBIX
IIPEJICTABJICHUN BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU H3Y4YaeMbIX
OOBEKTOB — XHWMHMYECKHUX BEIIECTB M XHUMHUYECKUX PEaKIHM, BBISBIATH OOIIME
3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBEHHBIE CBS3M M IIPOTHUBOPEYHS B H3Yy4aEMbIX
MPOLIECCAX U SBJICHUSX.

ba3oBble uccienoBare/ibCKkie JeiicCTBUA:

YMEHUE HCIOJIb30BAaTh IIOCTABICHHBIE BOIIPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHHUS, a TaK)K€ B KAueCTBE OCHOBBI JJisi (POPMUPOBAHUS TMIOTE3bI MO MPOBEPKE
PaBUIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA;

NpUOOpPETEHUE OMbITa MO IUIAHUPOBAHWIO, OPraHU3allMd U MPOBEICHUIO
YUYEHHYECKHUX 3KCIEPUMEHTOB, YMEHHE HAOII0AaTh 3a X0JI0M MpoIecca, CAMOCTOATEIbHO
IPOTHO3UPOBATH €0 pe3yibTaT, (POPMYIUPOBATH 000OIIEHNUS U BBIBOIBI IO PE3YJIbTATAM
IPOBEJAEHHOIO OIbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET O MPOJeIaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BbIOMPATh, aHATM3UPOBATh U MHTEPIPETUPOBATH MH(HOPMAIIHIO PA3TMUHBIX
BUJIOB U (OpM TMIpeACTaBICHHS, MOJYy4YaeMyl0 M3 Pa3HbIX HMCTOYHUKOB (HAy4HO-
NOMyJIsIpHas JUTepaTypa XUMHUYECKOTO COJEpKaHUs, CIPAaBOUYHbIE MOCOOUS, PECYPCh
WNHTepHeTa), KPUTUYECKH  OLEHHUBATh IPOTHBOPEYMBYKD M HEJOCTOBEPHYIO
uH(pOpMaIuIo;

YMEHHE NPUMEHATHh pAa3JIMYHble METOJbl M 3alpochl MpU IOUCKE M OTOOpE
MH(}OpMaAMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIJISl BBITIOJTHEHUS] YUEOHBIX U
MO3HABATENIbHBIX 3a/a4 ONpEeAeIEHHOr0 THUIA, NPUOOPETEHHE OmbiTa B 00JaCTU
UCIIOJIb30BaHUs MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJIEHUE
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KYJIbTYPOU aKTUBHOT'O HCITOJIB30BAHUS PA3JINYHBIX [IOUCKOBBIX CUCTEM, CAMOCTOSTEIIBHO
BbIOMpaTh ONTHUMAIBbHYIO (OpMY MpEACTaBICHUS HHPOPMAIMU U WIUIIOCTPUPOBATH
pelIaeMble 3a7a4n HECIOKHBIMU CXEMaMHU, AuarpaMmMamu, IpyrumMu gopmamu rpaduku
1 UX KOMOUHAIIUSIMU,

YMEHHME MHCNOJIb30BaTh M  aHAJIM3MpPOBaTH B  Ipolecce ydyeOHOW U
UCCIIEIOBATENbCKON AESITEIBHOCTH HWHMOPMAILMI0 O BIUSHUM IPOMBIIIIEHHOCTH,
CEJIbCKOT0 X0351MICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH IIPUPOJHOMN CPEIBI.

KomMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe YUueOHbIEe JeiiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XOj€ auaiora u (WiaM) JUCKYCCHM) MO CYIIECTBY
o0cyx1aemMoil TeMbl, (POPMYITHPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO BBINOTHEHUS
MPEJIOKEHHOW 3a/1a4u;

NpUOOpPETEHUE ONbITa MPE3CHTAMU PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
sKcepuMeHTa (J1abopaTOpPHOro OIMbITa, J1A0OPATOPHOM PabdOThl MO MCCIEAOBAHUIO
CBOMCTB BEIIIECTB, yU€OHOIO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[I03HABATEIIbHOW U
UCCJIEIOBATENLCKON JIEATEIbHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
yuéTa OOLIMX MHTEPECOB U COIIACOBaHMS MO3UIUH (00CYXIeHUs, 0OMEH MHEHHIMH,
«MO3TOBBIE HITYPMBD», KOOPJUHAIIMSI COBMECTHBIX JCUCTBUM, ONpeAeieHUE KPUTEPUEB
0 OLIEHKE KaueCTBa BBIMOJIHEHHOW padOThI U APYTHUE);

PeryasiTuBHbIe YHUBepCaJbHbIEe y4eOHbIE JTeUCTBHA:

YMEHHE CaMOCTOSITEJIbHO OMNPEAENsITh 1eNu JIeATeIbHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISITh, KOHTPOJMPOBATH M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIIbHOCTh, BbIOMpaTh Hanbojee 3(PGheKTUBHBIC CHOCOOBI peIIeHUs Y4eOHBIX U
MO3HABATENbHBIX  3aJa4, CaMOCTOSITEJIbHO COCTAaBISATb WM  KOPPEKTHUPOBATh
MPEIJIOKEHHBIN AITOPUTM JAEUCTBUM MPHU BBINOJHEHUHN 33aJaHUN C YYETOM IOJYUYCHUS
HOBBIX 3HaHUN 00 H3yyaeMbIX OOBEKTaX — BEIIeCTBAaX W pEaKIMsIX, OIECHUBATH
COOTBETCTBHE MOJYYEHHOTO peE3yJibTaTa 3asBJICHHOM LEIU, YMEHUE HCIOJIb30BaTh U
aHaJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATbHI

B cocraBe nmpenMeTHBIX pe3ysbTaTOB IO OCBOEHHIO 00SA3aTEILHOTO COJEpKaHus,
YCTaHOBJICHHOTO JTaHHOUW (henepanbHON padoueld MporpaMMOi, BBIICISIOT: OCBOCHHBIE
oOy4JarolMMuUCsl Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JEWUCTBUHM, CHElU(pUUECKHE
UIs TpeaMeTHOM oOnactu «XHUMHS», BUABI JIEATEIBHOCTH IO TOJTYYEHHIO HOBOTO
3HaHUs, €r0 UHTEPIIPETALNU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHbBIX YYEOHBIX
Y HOBBIX CUTYalIHAX.

K kxoHiy oOyueHus B 8 Kjacce IpenMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIINXCSl YMEHUM:
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pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSTHUH: aToOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, IIPOCTOE BEIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHASA U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JIs1 XUMUYECKOTO JIEMEHTa
B COCIUHEHUHU, MOJSPHBIA  00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJb,
IIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHHSI, XUMUYECKast Peakiiusi, KiacCuPpuKarus
peaKkuii: peakud COCTUHEHUS, PEAKIIMU Pa3NI0KEHUs, PEaKIUU 3aMEIICHUS], PEAKIIUH
oOMeHa, IK30- U FHJOTEPMUYECKHUE PEAKIIUU, TeIUIOBOM A (PEeKT peakiuu, sSapo aTtoMa,
AJICKTPOHHBIN CIIOW aToma, aTOMHasi OpOWTalb, paguyCc aToMa, XUMHYECKas CBS3b,
NoJIsIpHAasE M HEMOJIApHAs KOBaJEHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTUOH, aHHOH,
pacTBOp, MaccoBasi 10J1s BellecTBa (IPOLIEHTHAsL KOHIIEHTPAIKs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUUECKUX MTOHATUM U IPUMEHSTh ITU
MOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

HCTIOJb30BaTh XUMHYECKYIO CHUMBOJIUKY JJIsI COCTaBlIeHHs (DOpMysl BEIECTB U
YPaBHEHUM XUMHUUYECKUX PEAKIINM;

OTPENEIIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, CTETICHb
OKUCJICHHSI DJIEMEHTOB B OWHApHBIX COCAUHEHUSIX, MPUHAIJICKHOCTh BEIIECTB
K OMNpenenéHHOMY KJacCy COeIWHEHUH 1o ¢opMmynaM, BHUJI XUMHUYECKOW CBS3H
(KOBaJICHTHAsl ¥ MOHHASI) B HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh cMbIc [lepuonnueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPUPOBATh
MOHMMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nojoxkenuss B Ilepuogmyeckoid cucteme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHUS, 3aKOHA ABOTaIpo;

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyro dopmy llepuomnyeckoit cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3jnyaTh NMOHATUS «TJIaBHas moArpynmna (A-rpynmna)» u
«moboyHass mnoarpynmna (b-rpynma)»y, Maneie W OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHus, KOTopble uMeroTcs B Tabnuie «llepmoanueckas cucreMa XUMHUYECKHUX
anemeHToB /.M. MeHneneeBay C 4YHMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS ATOMOB
XUMHUUYECKUX DJJEMEHTOB (COCTaB M 3apsii sjpa, OOIIee YHUCIO OJJICKTPOHOB H
pacrpeeseHre UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBAaTh ~ XUMHYECKHE  DJIEMEHThI, HEOpPraHWYECKHUE  BEIIECTBA,
XUMUYECKUE peakiuu (MO YHCIYy M COCTaBy YYaCTBYIOIIMX B PEAKIMU  BEIIECTB,
1o TerI0BoMY (P DEKTy);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMUUECKUE CBOMCTBA BEIECTB PA3IMYHBIX
KJIaCCOB,  MOJTBEpP)KJas  ONHCAHWE NPUMEpPAMH  MOJIEKYJSIPHBIX  YPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHi;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTABA,
BO3MO>KHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIIECHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJIEKYISIPHYO M MOJISIPHYIO MAacChbl BEIIECTB,
MacCCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (HOpMyJie COSTUHEHHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJANUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEAKIINH;
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MIPUMEHSTH OCHOBHBIE ONEPAIIMU MBICIUTENBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHre, CUCTEMATU3ALINIO, KIACCU(UKAIINIO, BBISIBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSA3€H — Il M3Y4YEHUs CBOWCTB BEIIECTB M XMMHUYECKUX PpEaKIIHil,
€CTECTBEHHO-HAyUYHbIE METObI TO3HAHUS — HAOJIIOAECHUE, U3MEPECHHE, MOJICITUPOBAHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN);

CJIeIOBaTh MpaBWJIaM TIOJIb30BAaHUSI XHMMUYECKOW MOCYAOM M JabOpaTOPHBIM
0o00OpynoBaHUEM, a TakXe MpaBuiaM oOOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKITUSIMU T10 BBIMOJTHEHUIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJyUYSHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BEMIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C OMPEACTEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
POBOJNTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB WIEIOUYEH H
KHUCIIOT C TTIOMOIIBbIO MHIUKATOPOB (JJaKMyC, heHON(TaNIeHH, METUIIOPAHXK U JIpyTHE).

K koHiy oOyueHuss B 9 Kjacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH y O0YUaAIOIUXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHIA: XUMHUUECKUI AJIEMEHT, aToOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJEHTHOCTb,
AIIEKTPOOTPUIIATENIbHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas peakius, XUMHUYecKas
CBsI3b, TEIUIOBOM 3(PQEKT peakiuu, MoJb, MOJSPHBIA 00BEM, PacTBOp, IJICKTPOIMTHI,
HERJIEKTPOJIUTHI, DJCKTPOIUTUYECKAs JUCCOLMALMSA, pEaKUMh HMOHHOrO OOMeEHa,
KaTaam3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE pEaKluu,
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTAHOBJICHHE, aUIOTpOnus, amM(pOTEpPHOCTb, XUMHUYECKass CBS3b (KOBAJIEHTHAas,
MOHHAs, METAJUTMYECKas), KpUCTAIMYECKas PEemIETKa, KOPPO3Usi METAIOB, CIUIABBI,
CKOPOCTh XHMMYECKOM pEaKLUWH, MNpPeNesbHO aomyctuMas KoHueHtpauus [IIK
BELECTBA;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHNA U MPUMEHSITHITU
MOHSITUS TIPH OMMCAHUH BEIIECTB U X MPEBPAICHHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBlIeHUs (OpMYJT BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

OTIPEAENATh BAJICHTHOCTb M CTENEHb OKUCICHHS XHUMHUYECKUX JJIEMEHTOB
B COCAMHEHUSX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY
KJIacCy CO€AMHEHUU 1o ¢dopmysiaMm, BUJ XUMHUYECKON CBA3U (KOBaJICHTHAsl, MOHHAs,
METAJJIMYECKasl) B HEOPraHWYECKUX COCIMHEHUSX, 3apsij] HOHA [0 XUMHYECKOH
dopMysie, XxapakTep Cpelpl B BOJHBIX pacTBOpaX HEOPraHWYECKUX COCAMHEHUH, TUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEUIECTBA;

packpbiBath  cMmbicn  Ilepuommyeckoro  3axkona .M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUIHYIO (HOpMy
[leproanueckoit CHUCTEMBI XHMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHITHUS «TJIaBHAs
noarpynmna (A-rpymnma)» u «nobdouHas noarpynmna (b-rpynmna)y, mansie u OoJbIIve
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MEPUOJIbI, COOTHOCUTh O0O3HAYEHMsI, KOTOPhIE UMEIOTCS B MEPUOAUYECKON TadiwIle,
C YHCJIOBBIMH XapaKTEePUCTUKAMU CTPOEHUSI aTOMOB XUMHMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001ee YUCIO AIEKTPOHOB U PACIPECICHUE UX TI0 AJIEKTPOHHBIM CJIOSIM),
OOBSACHSTH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB JIEMEHTOB M UX COCTUHEHUN
B IIpejieiaX MaJIbIX IEPUOI0B U IIIaBHBIX MOATPYII ¢ YY4ETOM CTPOCHUS KX aTOMOB;
KJIacCU(PUIIMPOBATh ~ XUMHYECKHE  DJIEMEHThI, HEOPraHWYECKHWE  BEIICCTBA,
XUMHUYECKHE peakiu (10 YMCIy U COCTaBy Y4YaCTBYIOIIUX B PEAKIIUU BEIIECTB,
1o TerI0BoMY 3 (PeKTy, M0 U3MEHEHUIO CTENIEHEH OKUCIICHUS! XUMUYECKUX JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) 00IIKE U crieln(prUuecKkue XUMHUIECKIE CBOMCTBA
IIPOCTHIX U CIIOXHBIX BEIIECTB, TOJATBEPIKIasi ONMMCAHUE TPUMEPAMH MOJIEKYISIPHBIX U
WOHHBIX YPAaBHCHHI COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIHA;

COCTaBJIATh YPABHEHUS JJICKTPOJIUTHUYECKON JTUCCOIMAIMHU KHUCJIOT, IMIET04Yer u
COJICH, TOJHBIE M COKpaIIEHHbIE ypaBHEHUsI PEaKIUid MOHHOrO OOMEHa, YpaBHEHUS
peaKinii, TOATBEPKIAOIINX CYIIECTBOBAHUE TEHETUUECKON CBSI3M MEXKTY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajaHCca ITUX PEaKIUi;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOYKHOCTH
MPOTEKaHUS XMMHUYECKUX MPEBPAIICHUH B Pa3IMYHbBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJICKYJISIDHYIO W MOJIAPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJIF0 XUMUUYECKOTO 3JIEeMEHTa Mo (popMysie COeAMHEHHUS, MaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHCHUIO XMMHYECCKOW PEaKIIHH;

coOJiroaTh TMpaBWiIa TMOJIb30BAHUS XUMHUYECKOM TOCYIOH U J1abopaTOpHBIM
obopynoBaHrMeM, a TakKe TNpaBWiIa OOpalieHusi C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKITUSIMH T10 BBITTOJTHEHHIO JTJAOOPATOPHBIX XUMHYECKUX OIBITOB IO TIOJTYYCHHIO
1 cCOOMpaHUI0 ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKHUCIIOTO rasa);

MPOBOJIUTh PEAKIMH, TOJATBEPKAAIONINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM MTYTEM XJIOPHA-, OpOMHI-, MOAUA-, KapOoOHAT-,
docdar-, cunmkar-, cyibdar-, THAPOKCHU]I-HOHBI, KATHOHBI AMMOHUS U MIOHBI U3y4YEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHWMUECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OTIEPALIMH MBICIUTEIHON AESTEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIICHNE, CUCTEMATU3AIMIO, BBISBICHUE MPUYUHHO-CIICICTBCHHBIX
CBSI3€M — I WU3YYEHUs] CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS — HAOIOICHHE, U3MEPEHUE, MOJICITMPOBAHNE, SKCIICPUMEHT
(peaJibHBI U MBICIICHHBIN ).
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TEMATHUYECKOE INTAHUPOBAHUE

®denepanbHas padbouas mporpamma | Xumusi. 8—9 knaccel (0a30BbIi YPOBEHD)

8 KUIACC
HaumenoBanue
No KonnuectBo OcCHOBHbIE BU/JIBI JIESITEIIBHOCTH
pas3eiioB U TEM Coneprxanue oOydeHus
n/n 4acoB o0y4aromuxcs
yueOHOro mpenmMera
Paznean 1. IlepBoHavaibHble XUMHUYECKHE TOHATHSA
1.1 | Xumus — BaxHas 5 [Ipenmer xumuu. Posib XxumMuu B KU3HU PackppIBaTh CMBICIT U3y4aeMBbIX IIOHATHUH.
o0racTb 4yeJIoBeKa. XMMHS B CHCTEME HAYK. PackpsIBaTh poib XMMHUM B IPUPOJE U
€CTECTBO3HAHUS U Tena u BemecTBa. @U3MYECKUE CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
MMPAKTUYECKOMN BEIIECTB. ATpPEraTHOE COCTOSIHUE HAyKaMH.
NEATEIbHOCTH BellecTB. [lonsATHE 0 MeTOaX MO3HAaHUS | Pa3nmnuarh ynucThie BEMIECTBA U CMECH;
YEeJI0BEKa B XMMHU. YUCTHIE BEIIECTBA U CMECH. OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.

CriocoObl pa3ienieHrs CMeCeH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUUYECKOM MOCYI0H,

C MpaBWJiaMu pabOThI B Ta00OpaTOPUH U
npruemMamMu o0palleHus ¢ J1abopaTopHbIM
000py/IOBaHUEM.

duznyeckue cBOMCTBa 00pa3ioB
HEOPraHWYECKUX BEIIECTB — METAJIIOB
Y HEMETAJLJIOB.

CrniocoObl pa3zzenenus cMeceit
(punbTpOBaHUE, BEIIAPUBAHUE,

TUCTUIUIALINSL, XpoMaTorpadus).

PaznuyaTh dpuzudeckre 1 XUuMUUECKUE
SIBJICHHUSI.

CrnenoBath aaropuTMaM UCTOIb30BaAHUS
AKCIIEPUMEHTAILHBIX METOJ/IOB —
HaOIIOACHUS ¥ SKCIIEPUMEHTA.
HabmaronaTte 1 onmuceiBaTh 00BEKTHI

IIpU IPOBEACHUHN JEMOHCTPAILIUNA U
71a00PATOPHBIX OTMBITOB IO U3YYCHUIO
(hU3NYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3/iesIeHUs] CMECEH BEIeCTB.
IIpoBOAUTE XMMUYECKUI KCIIEPUMEHT
IIpH pa3JejeHuU cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XO/JI€
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Jlabopamopnvie onvimol:

W3ydenue u onucanue GU3NIECKUX
CBOMCTB 00pa3Ii0B HEOPTAHHIECKUX
BEIIECTB.

N3yyenue cnocoO0B pa3eneHus CMecei
(C MOMOIIBIO MAarHUTA).

Ipaxmuueckue pabomol:

No 1. IIpaBuna paGoTsl B 1a00paTopuu u
npuéMbl 00paleHus ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM.

No 2. Paznenenue cmeceit (Ha mpumepe
OYKMCTKHU IMOBAPEHHOM COJIN)

MpakTHIecKor paboTsr Ne 2.

CrnenoBarh npaBujaM MOJIb30BaHUS
XUMHUYECKOH MOCYI0M 1 J1a00paTOpHBIM
00opy/IOBaHUEM, a TAaKXKE MPaBUIIaM
oOpalieHus: ¢ XUMUYECKMMHU BELIECTBAMU
B COOTBETCTBUU C MHCTPYKIIMEH

IIPY BBITTOJIHEHUH MTPAKTUYECKON

pabotsl Ne 1.

BricTpanBath pa3BEpHYThIE MUCHbMEHHBIE
U YCTHBIE€ OTBETHI C OIIOPOH

Ha H(OPMAITHIO U3 YICOHHKA U
CIPABOYHBIX MATEPUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUH

1.2.

Bemiectsa n
XUMHAYECKUE
peakuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
aneMeHTbl. CUMBOJIbI XUMHUUYECKUX
aneMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumnyeckas popmyna. BaneHTHOCTB
aTOMOB XMMUYECKHUX 3JIEMEHTOB.
3aKOH IMOCTOSTHCTBA COCTABA BEIIECTB.
OtHocuUTeNbHAs aTOMHAs Macca.
OtHocuTeNbHas MOJIEKYJIsIpHAs Macca.
MaccoBast 1011 XUMHAYECKOT0 3JIEMEHTA
B COCIMHEHUH.

OmnpenensiTb NPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MPOTEKAHMUSI.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMHUYECKUX SIBICHUHN C TOUKH 3PEHUs
aTOMHO-MOJIEKYJIIPHOI'O YYEHUS.
KnaccugpuuupoBaTs XuMu4ecKue
peakuuH (110 YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEIIIECTR).

CocraBnsath (opMysbl OMHAPHBIX
BELIECTB 10 BAJICHTHOCTHU U ONPEIEIIATh
BaJICHTHOCTH 110 (JOpMYJIaM BEILECTB.
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KonnuectBo BemectBa. Moiis. Monsipaas
Macca. B3auMocCBs3b KOJIMUECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuétel o hopMyiaMm XUMUYECKHUX
COCIMHCHUMN.

Du3NYeCKUe U XUMUYECKUE SIBIICHMUS.
XUMHYECKAs PEaKUUS U €€ IPU3HAKHU.
3aKOH COXpaHEHUSI MAaCChl BEIIIECTB.
XHWMHUYECKUE YPABHEHUS.
Knaccudukanus XuMu4ecKux peakiun
(coennHeHUs, pa3I0KEHUS, 3AMEIICHHUS,
obmeHa).

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBA 00pa3IloB
HEOPTaHUYECKHUX BEIIECTB — METAJLJIOB U
HEMETAJLIOB.

OOGpas3iibl BEMIECTB KOJUYECTBOM 1 MOJIb.
duznueckue sBiIeHUs (TJIaBJIEHNUE BOCKA,
TastHUE JIbJ1a, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BO/IbI).

XuMuueckue sBieHus (TOpeHne CBeYH,
MPOKAJIMBAHUE MEHOM TPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI UJIU MEJIa

C COJISHOM KUCJIOTOM).

Habmronenue npu3HakoB NpOTEKaHUS

PaccraBisats koahuLneHTs!

B YPaBHEHUSX XUMUYCCKUX PEAKITHM.
Habaronate 1 onuceiBaTh 00BEKTHI

MIpU MIPOBEJICHUH JIEMOHCTPALINI 1
J1a00PATOPHBIX OIBITOB.

[IpoBoUTh BEIYUCIICHHS IO (hOpMyIaM
XUMUYCECKUX COSAMHCHUN U ypaBHECHUSIM
XAMUYECKUX PEAKIUAM.

[IpuMeHATh €CTeCTBEHHO- HAyYHbBIC
METO/Ibl TO3HAHUA (B TOM YHCIIE
HaOJII0JICHHE, MOJICIIMPOBAHHUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALINU
MBICIUTEIILHON JESTEIBbHOCTU
(cpaBHEHME, KTacCH(pUKAIIHS)
BricTpanBath pa3BépHyTHIE MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHQpOpMAIUIO U3 yUeOHHUKA U
CIIPABOYHBIX MAaTE€PUAJIOB, FPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN TOHATUWHBIN
anmnapar Kypca XUMHUH
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XUMUYECKUX peakluii (pa3ioxkeHue
caxapa, B3aMO/ICIICTBUE CEpHOMN
KHUCJIOTBI C XJIOPUAOM Oapusi, MoTydeHUe
u pasnoxenue ruapokcuaa meau (I1)
IIPU HarpeBaHUU, B3aUMOJICUCTBHUE
xenesa ¢ pactBopoM cosr meau (1I).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3nanne Moiesiel MOJIEKYJ
(ImapocTepKHEBbIX ).

Onucanue GU3NYECKUX CBOICTB
00pa3IioB HEOPTaHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.

Hab6monenue dhusndeckux (IiaBieHue
BOCKA, TasTHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBeuH, NPOKATMBAHUE METHOM
IIPOBOJIOKH) SIBJIEHUH.

HaOmronenue u onucanue Npu3HaKoOB
MPOTEKAHUS XUMHUYECKUX PEAKIIUM
pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEIBHOU MOJIEKYJIIPHOW MACCBI
BEILIECTB, MOJISIPHOUM MacCChl, MaccChl
BEIIIECTB, MACChI M KOJINUECTBA BEIIECTBA;
MacCOBOM JI0JIM XUMUYECKOTO 3JIEMEHTA
1o popmyJsie COeTMHEHNS,
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10 YPaBHEHUSAM XUMUYECKUX PEaKIIUid:
KOJIMYECTBA, MaCcChl BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
peareHTOB UJK POYKTOB peaKIuu

Hroro no pazneny

20

Pa3znen 2. BaxkHeiiniue npeacTaBuTe M HCOPraHM4eCKUX BeleCTB

2.1

Bosznyx. Kucnopon.
Ilonsarue
00 oxcHraax

6

Boznyx — cmeck razos. CoctaB BO3ayxa.
Kucnopon — aneMeHT u mpoctoe
BeniecTBo. Haxoxkenue kuciopozaa

B TIpUPOJIE, PU3NUECKUE U XUMUUIECKUE
cBOMCTBA (peakuuu ropeHus). OKCUIbI.
[Tpumenenue kucnoponaa. CriocoOb
MOJTyYEHUs KUCIOPOa B 1a0OpaTOpUu U
IPOMBINIIICHHOCTH. KpyroBopoT
Kuciopoaa B npupoje. O30H —
AJIITOTPOITHAS MOAU(DHUKAITIS KUCTIOPOA.
TennoBo# 3 HeKT XUMUIECKON peaKIlni,
TEPMOXUMHUYECKHE YPABHEHHUS, K30~

Y SHJ0TePMHUYECKHE peakiuu. Tormao:
yrojib U METaH. 3arps3HeHne BO3IyXa,
YCUJIEHHE MMApHUKOBOIO 3(Ppdekra,
paspyuieHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OnpeieieHne COAepKaAHMUS
KHCJIOpOJia B BO3AYXE

[Tomydenue, cobnpanue, pacmo3HaBaHHUE

M crnonib30BaTh XUMHYECKYIO CUMBOJIAKY
IUI COCTaBIIeHUsT (DOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XHMHUECKUX
PEAKLHM C yYaCTUEM KHCIOPO/IA.
XapakTepr3oBaTh (ONMUCHIBATH) COCTAB
BO31yXa, (PU3NYECKHE U XUMUIECCKUE
CBOMCTBA KHCIIOPO/1a, CIOCOOBI €ro
MOJTyYeHUsl, TPUMEHEHNE 1 3HAUYCHUE
B TIPUPOJIE U KU3HU YETIOBEKA.
CpaBHUBATH peaKIUU TOPCHUS U
MEJIEHHOTO OKUCJICHHSI.

OOBACHATH CYITHOCTH YKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBath ipaBmiiaM 0€301acHOM
paboTHI B 1aOOpaTOPUHU MPU
WCIIOJIb30BaHNN XUMUYICCKOM TTOCYIBI U
00OpyIOBaHUs, a TAKXKE TIPABUIIaM
oOpareHus ¢ TOpIOYMMHU BEIIECTBAMH.
[TnanupoBaTh U OCYIIECTBIIAT Ha
MPAKTUKE XUMUYCCKUE IKCIICPUMEHTEI,
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Y U3yYEHHE CBOMCTB KUCIIOPOJA.
Habmronenne B3auMo/1eiCTBUS BEILIECTB
C KHACJIOPOAOM U YCIIOBHS
BO3HUKHOBEHUS M TPEKPALIECHUS TOPEHUS
(moxapa).

Jlabopamopmwiii onvim:

O3HakomiieHHE ¢ 00pa3laMi OKCUIOB U
OMHCaHUE UX CBOMCTB.

IIpakmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHCJIOPOJa, U3yYEHUE €TI0 CBOMCTB.
Buviuucnenusa:

MOJIEKYJIIPHOM Macchl KUCJIOPOJa U
030Ha Ha OCHOBAHUH aTOMHOM MacChl
XUMHUYECKOTO JJIEMEHTA;

KOJIMYECTBA, MACCHI BELIECTBA

M0 YPABHEHUSIM XUMUYECKUX PEaAKIIHU

IPOBOJUTH HAOJIO/IEHHUS, 1€JIaTh BHIBOIbI
0 pe3yibTaTaM 3KCIIEPUMEHTA

IIpU IPOBEICHUH JaOOPATOPHBIX OIBITOB
U TIPAKTUYECKOM pabOTHI.

Brruncnars KoJIMuecTBO BEIIECTBA,
00bEM Taza 1o Gpopmysiam.

VYyacTBOBaTH B COBMECTHOM paboTe

B TpYIIIIE.

BricTpanBaTh pa3BEpHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HMOPMAITUIO U3 YICOHHKA U
CIPABOYHBIX MATEPUAJIOB, TPAMOTHO
HCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
anmapar Kypca XuMHH

2.2

Bonopon. [lonstue
0 KHCJIOTaxX U COJSIX

Bonopon — anemeHT u npocroe
BemecTBo. Haxoxnenue Bogopoia

B IpUpoe, PU3nyecKkue u XMMUYECKUe
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nosydeHusi. Kucinotsl u comnu.
Mosipablit 006EM razoB. PacuéTsl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobnpanue u

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHSTHIMA
U IPUMEHSTh 3TH MOHATUS IPYU OTTMCAaHUU
CBOMCTB BEIIECTB U UX MIPEBPALLICHUU.
XapakTepu3oBaTh (OMKUCHIBATH)
(du3MYecKre 1 XUMHUYECKHE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJIyUYeHus,
MIpUMEHEHUE.

CoOupatb pudOp AJIs MOTYyUCHUS
BOJOpPO/JA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
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pacrio3HaBaHKe BOJOPO/IA.
B3aunmoneiicTBre Bo0poia ¢ OKCHAOM
menu (II).

JlabopamopHmuwiii onvim:
BzaumoaelicTBue KUCIOT C METaIJIaMHU.
Ilpaxmuueckas paboma:

Ne 4. Tlomydenwne u cobupanue BOI0PO/Ia,
M3YYEHHUE €T0 CBOMCTB.

Buviyucnenus:

00BEMa, KOJIMYSCTBA BEIECTBA ra3a

10 €r0 U3BECTHOMY KOJIMUECTBY
BEIIECTBA U 00BEMY;

00BEMOB Ta30B 10 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUI
ra3oB

11 cocTaBlieHUs1 (POPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMUYECKUX
PEAKLHM C y4aCTUEM BOJAOPOIA.
BbIuucasTh MOJISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
MAaccy BeIleCTBa;

[IpoBoaUTH pacy€Thl O YpaBHEHUAM
XUMHUYECKUX PEaKIUi: KOJIMUECTBa,
00bEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJTU TIPOJYKTOB PEAKITUU.

CrnenoBath npaBuaaM O€30MMacHOM
paboThl B 1abopaTopuu Npu
MCIOJIb30BaHNN XUMUYECKOU TTOCYABI U
000pyI0BaHUs, a TAaKXKe IIpaBUiIam
oOpallleHus: ¢ TOPIOYMMH BEIIECTBAMU

B OBITY.

[ImannpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE IKCTICPUMEHTHI,
MIPOBOANTDH HAOIIOICHUS, €NIaTh BHIBOIBI
10 pe3yJibTaTaM 3KCIePUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpYIIIE

2.3

Bopa. PactBopsl.
Ilonsarue
00 OCHOBaHUAX

duznueckue cBoiicTBa BOIbl. Bomxa kak
pacTBOpUTENb. XUMHUYECKHUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICT U3y4aeMbIX TIOHITHUH
Y IPUMEHSTD 3TU MOHATHUS IIPU OITUCAHUH
CBONCTB BEILECTB U UX ITPEBPAILCHNN.
XapakTepu3oBath (HU3HMUECKHUE U
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PactBopsbl. Posib pacTBOpOB B pupojae u
B KU3HHU 4esioBeKa. KpyroBopoTt BoAbI
B MIPUPO/JIE. 3arpsA3HEHUE TPUPOTHBIX
BoJI. OXpaHa v OYMCTKA NPUPOJAHBIX BOJ.
HacpiieHHnbie 1 HEHACBIILIEHHBIE
pacTBOpBI. PacTBOPUMOCTH BEILIECTB

B BOJie. MaccoBas 10Jisl BELIECTBA

B PacTBODE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHHe BEMIECTB C pa3IMuHOU
PacTBOPUMOCTBIO.

B3aumoeiicTBrue BoabI C METAJIaMH
(HaTpUEM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIOT U
1EJI0Y€EH C IOMOUIBIO UHAMKATOPOB.
JlabopamopHhvie onvimoi
Uccnenoanune ocobeHHOCTEH
pacTBOPEHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO.

[IpurorosiieHHE pacTBOPOB

C OIPEICIIEHHON MAaCCOBOU JI0JICH
PAaCTBOPEHHOTO BELIECTBA.
IIpakmuueckas paboma

Ne 5. ITpuroroBnenue pacTBOpOB

C OIPEICIIEHHON MaCCOBOU JIOJICH
PAaCTBOPEHHOTO BELIECTBA.

XUMUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIS B PUPOHBIX ITpoOLECCaXx.
CocCTaBisATh ypaBHEHUS XMMUYECKUX
PEAKLHM C yYaCTUEM BOJBI.

OOBACHATH CYIIHOCTb SKOJIOTHUECKHUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OUUCTKU BOJbBI
OT IIPUMECEH, MEPBI 110 OXPAHE BOJ

OT 3arpsi3HECHHUS.

[InaHupoBaTh U OCYIIECTBIISATH

Ha IIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOAUTH HAOIIOCHMS,
JIEJIaTh BBIBOJBI 110 PE3YyJIbTaTaM
AKCIIEPUMEHTA ITPU POBEIECHUN
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKOU
paboTHI.

CrnenoBaTh mpaBuiiaM 0€301acHOM
paboThI B 1a0OPATOPUH PU
UCITOJIb30BAaHUN XUMHYECKOW OCYIbI U
000py10BaHUSI.

[IpoBOIUTH BBIYMCIIEHUS] C IPUMEHEHUEM
MOHSITUSL «MAaccoBasi 107151 BELIECTBA

B PacTBOpE».

BricTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HGOPMAIINIO U3 y9eOHUKA U
CIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Bouiuucnenus:
C MCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIs1 BELIECTBA B pACTBOPE

VCTIOJIb30BATh U3YYEHHBIN TOHSITUNHBIN
armapar Kypca XuMuu

24

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COEIMHEHUU

11

Knaccudukanus HeopraHmueckux
coenunenuil. Okcunpl. Knaccudukanus
OKCHJIOB: cojicoOpasyrolue (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIE) U
Hecoseobpaszyromue. Homenkinarypa
oKcHI0B. DU3NYECKHE U XUMHUECKHE
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukarust OCHOBaHUM:

ETOYU U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBanuil. ®usnyeckue
1 XMMHUYECKHE CBOMCTBA OCHOBAHU.
[Tonydyenune OCHOBaHUM.

Kucnotsl. Knaccudukarms Kucior.
Howmenxkiarypa kucior. @usndeckue
1 XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTaiioB H.H. bekeToBa.
[TonyuyeHue KUCIIOoT.

Conu. HomeHkiarypa coneil.
du3nyeCKrue U XMMHUYECKUE CBOKMCTBA
coneu. [lonyuenue conen.
['eHeTnyeckas CBSA3b MEXKY KjaccaMu
HEOPTraHWYECKUX COCTUHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudunupoats nzydaemble
BEILIECTBA IO COCTABY U CBOMCTBAM.
CocraBnsath (HOpMYITbl OKCHIOB, KUCTIOT,
OCHOBAaHUU, COJICH U HA3bIBaTh UX

10 MEKIYHapOAHOU HOMEHKJIATypE.
[IporHo3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIINX XUMUYECKHX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCS.

CocCTaBIISITh MOJIEKYJISIPHBIE YPAaBHEHUS
peaKLMM, WUTHOCTPUPYIOLIUX
XUMHUYECKHE CBONCTBA U CITOCOOBI
MOJTy4YE€HHUS BEIIECTB U3YUYEHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOATBEPKIAOMINX TEHETUUYECKYIO
B3aUMOCBSI3b MEXKIAY HUMH.
[Tpou3BOAUTE BHIYUCIEHUS

110 YPAaBHEHUSIM XUMHUYECKUX PEaKIIHil.
[manupoBaTh 1 OCYIIECTBISATH

Ha MPAKTUKE XUMHUUECKHE
AKCIIEPUMEHTHI, POBOIUTH HAOIIOICHMUSI,
JieJaTh BBIBO/JIBI IO PE3YyJIbTaTam
AKCIIEpUMEHTA MPU MPOBEAECHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OOpasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamopuvie onvimol

Onpenenenne pacTBOPOB KUCIOT U
LIEJI0YEN C MOMOUIBIO HHAUKATOPOB.
N3yuyeHue B3auMOIEUCTBUS KUCIIOT

C METAJUIAMU, pEaKIUH HEUTPpAIU3ALU Y.
BzaunmopericTBue pactBopa CEpHOU
KUCJIOTHI ¢ okcuaoM meau (II).
[TosmmyyeHne HEPACTBOPUMBIX OCHOBAHU.
BriTecHeHrEe ogHOTO MeTaIa IPyTUM
W3 pacTBOpa COJIN.

Ilpaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTaIbHBIX
3a7ay4 1o teMe « BaxkHeunmme Kiacchl
HEOPraHUYECKUX COCTMHEHUIN.
Buruucnenus:

110 YpPaBHEHUSM XUMHYECKON pEaKIIuu:
KOJIMYECTBA BEIIECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
MPOJIYKTOB PeaKIuu

pabor.

CrnenoBath npaBuiiaM 0e30MacHOM
paboThl B 1abopaTopuu

IIPU UCIIOJIb30BAHUH XUMUYECKOMN
MOCY/IbI ¥ 00OPY/TOBAHMS.
BricTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha nH(popMaIuio U3 yueOHHUKa U
CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN OHATUWHBIN
amnrnapar Kypca XuMuu

Hroro no pazgeny:
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Paznen 3. Ilepuoanueckuii 3akoH u llepnoanyeckas cucrema xumudeckux 3jeMmeHToB /. . MenneneeBa. Ctpoenue
aToMOB. XMMHUYECKAasl CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

3.1 | [lepuoauueckuii
3aKOH U
[lepuonnyeckas
cucTema
XUMHUYECKHX
DJIEMEHTOB

Crpoenue aroma

. . Menneneena.

7

[lepBbie MONBITKU KIacCCU(PUKALIMU
XUMHUUYECKUX IeMEHTOB. [lonsiTHE

O IPyNIIax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
METaslIbl, FaJOT€Hbl, HHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIE 00pa3yIoT
aM(pOTEpHBIE OKCUIbI U TUAPOKCHUIBI.
[lepnonnueckuii 3akoH. [leprnonnueckas
CcHUCTEMa XUMUYECKHUX JIEMEHTOB

.. MenneneeBa. KopoTkonepuoaHas u
JUTHHHOTIEPUOIHAST (hOPMBI
[Ieproan4ecKoi CUCTEMBbl XMMUYECKUX
anemenToB [[.M1. Menneneesa. llepuonst
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIAKOBOIO HOMEPa, HOMEPOB MEPUOJIA
U TPYIIIbI 3JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX
saep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHYECKHX DIIEMEHTOB
[Tepronn4eckoil CUCTEMBI

JA.N. MenneneeBa. XapakTeprucTuka
XUMHUYECKOTO AJIEMEHTA

II0 €T0 NoJIoKEHUIO B [Ieproanueckon
cucteme /.. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHHUSI pajuyca

PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOTUIIBI
«llepuomnueckas cucremMa XUMUYECKUX
anemeHToB J[.1. MenaeneeBay.
MoaenupoBaTh CTPOCHHUE aTOMA,
SHEPreTUYECKUX YPOBHEH U MOAYPOBHEN
MIPU MOMOIIM PUCYHKOB, JJIEKTPOHHBIX
KOH(UTYpAIHil U AIEKTPOHHO-
rpadguaeckux Gopmyi.

[osicHATH PU3NUYECKUIT CMBICIT
MOPSIIKOBOIO HOMEpPa, HOMEPOB MEpUOIa
Y TPYNIIBI 3JIEMEHTA.

XapakTepu3oBaTh XUMHYECKHUE SJIEMEHTHI
IIEPBBIX TPEX MEPUOIOB, KAIUN, KaIbLUN
1 UX COCTMHEHUS I10 TTOJIOKECHHIO

B [lepuoanueckon cucreme

JI.1. Menpeneena.

OOBsACHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMCHEHUHU CBOMCTB XUMHUYCCKHX
AJIEMEHTOB (U3MEHEHHE PAINYCOB
aTOMOB, JICKTPOOTPHUIIATEIILHOCTH,
BAJICHTHOCTH) M UX COCAUHCHUIN

B IIpeJiesIax MaJIbIX IEPUOOB U TJIaBHBIX
MOArPYIII C YYETOM CTPOCHUSA UX
aTOMOB;
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aTOMOB XMMHUYECKHUX 3JIEMEHTOB,
METAJJIMYECKUX U HEMETAJIINUYECKUX
CBOICTB 10 TpyINaM U MeproaaM.
3nauenue [lepuoauueckoro 3akoHa u
[Teprnoanueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKHU U
npaktuku. .. MenneneeB — y4€Hblii U
rPaXKJaHVH.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu.

B3anmonencTBrue THApOKCUIA IUHKA

C pacTBOpaMM KUCJIOT U IIEJIOYEH.
MoaenupoBaHue CTPOCHUSI MOJICKYJT
MIpY MOMOIIM PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabnuna «llepuoandeckas cucrema
XHMHUYECKHUX DJIEMEHTOB

J.1. MennaeneeBay.

Jlabopamophvie onvimoi

O3HakoMJIeHHE ¢ 00pa3IaMi METAJNIOB U
HEMETAJJIOB

YyacTBOBaTH B COBMECTHOM paboTe

B IIape WJIK TpyIIe.

BricTpauBath pa3BépHYyThIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIHIO U3 yUYeOHUKA U IPYTUX
HMCTOYHHUKOB, B TOM uncie MHTepHeTra

3.2

XHUMHUYECKas CBA3b.
OKuCIUTEIIHHO-
BOCCTAHOBHUTEJIbHBIE
peakuu

Xumuueckas cBsi3b. KoBaneHTHas
(moJisipHAast U HEMOJISIPHASI) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX
anemeHToB. MoHHas cBa3b. CTeneHb
okucaeHust. OKUCIUTETbHO-
BOCCTaHOBUTENbHBIE peakiu. [Iporeccs

PackppIBaTh CMBICIT U3y4aeMBbIX TOHATHIA.
Onpenensats BUJ XUMHYECKOU CBA3U

B COCIMHECHUH.

MopnennpoBaTh CTPOEHUE MOJIEKYJ

IIPY ITIOMOIIY PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHUCJICHHS] U BOCCTAHOBJICHHSI.
OKUCAUTENN U BOCCTAHOBUTEH.
XHWMUYECKUM DKCIIEPUMEHT: H3yYECHUE
00pasmoB BEMIECTB METALIIOB 1
HEMETAJUIOB, B3aUMO/JICHCTBUE
IUAPOKCUA [IMHKA C PACTBOPaMU KHUCIIOT
U 1IEJI0YEH, TPOBEJICHUE OIBITOB,
WJUTFOCTPUPYIOLIUX IPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3IoKEeHUs], COETUHEHHUS ).
Xumuyeckuui IKcnepumenm:
Jlemoncmpayuu:

OMBITHI, UIUTIOCTPUPYIOIINE TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peakiuuu
Pa3NoXKEeHUs], COSAMHEHUS)

Hcnonp30BaTh XUMHUYECKYHO CHMBOJIAKY
JUISL COCTaBJieHUs (POpMYJT BEILIECTB,
AJIIEKTPOHHOT0 OallaHca peaklui.
Onpenensars CTENEeHb OKUCIICHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB 10 opMysam U
COCTaBIATH (GOPMYJIIbI OMHAPHBIX
COEIMHEHUM 110 CTENIEHU OKUCIICHUS
aTOMOB XUMUYECKUX DJIEMCHTOB.
Onpenenarb OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisaTh

KO3 GULIMEHTHI B CXeMaX MPOCTHIX
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
pPEeaKIMii METOJIOM 3JIEKTPOHHOTO
OaJtaHca.

Ha6nrogaTh XUMHUYECKHUE OTIBITHI

10 IJIaHy, aHAJTU3UPOBATh U JIe1aTh
BBIBOJIBI.

Ucnonw3osate UKT mi1s co3manus
MOJENEH, IOArOTOBKU IIPE3EHTALUH,
JOKJIA/IOB IO TEME.

BricTpanBath pa3BépHyTHIC MTUCHMEHHBIC
Y YCTHBIE OTBETHI C OMIOPOIl Ha
nHpopmaIuio u3 yueOHHUKA U APYTUX
HMCTOYHHUKOB, B TOM unciie luTepHeTa

Htoro no pazneny 15
PesepBHOE Bpems 3
OBILEE YMCJIO HACOB 68
[10 [TIPOI'PAMME
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9 KJIACC
Haumenosanue
Ne KomuectBo OCHOBHBIE BUBI IEITETLHOCTA
pa3ziesioB U TeM Coneprxanne oOydeHus
/o 4acoB 00yUaroIMXxcs

y4eOHOTO0 MpeIMeTa

Pa3n

e 1. BenecTBo M XMMHYeCKHE peaKInu

1.1

[ToBTOpEHUE U
yriyoJieHue 3HaHU’
OCHOBHBIX Pa3JieJiOB
Kypca 8 Kjacca

5

Ilepnonnueckuit 3akoH. [lepuonnueckas
CUCTEMA XUMHUYECKUX IJIEMEHTOB

J.N. MenneneeBa. CTpoeHuEe aTOMOB.
3aKOHOMEpPHOCTH B UBMEHEHUU CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJ0B, KNS, KaIbLUS U UX
COEMHEHUN B COOTBETCTBUHU

C TIOJIO’KEHUEM DJIEMEHTOB

B [lepuonnyeckon cucreme u CTpOCHUEM
MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMAYECKON
CBsI3U. THUIIbI KPUCTAITUYECKUX
PEIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIA KPUCTALIUYECKOU
PELIETKU U BUJA XUMUYECKOU CBSI3H.
Knaccudukanus u HoMeHKIIaTypa
HEOPraHMYECKUX BEIIECTB. XUMUYECKUEC
CBOWCTBA BEILECTB, OTHOCAIINXCS

K pPa3JMYHBIM KJIaCCaM HEOPTaHUYECKUX
COEJIMHEHUI, TEHETUYECKAas CBSI3b
HEOPraHM4YE€CKUX BEUIECTB.

XapakTepu3oBaTb XUMHYECKUE DJIEMEHTHI
IIEPBBIX TPEX NEPUOIOB, KaIU U KaJIbLIM
10 UX IOJ0keHuIo B [lepuoanueckon
cucteme /1. 1. Menaeneena.
KnaccuduimpoBaTs 1 Ha3bIBaTh
HEOPTaHUYECKHUE BEUIECTBA U3YYEHHBIX
KJIACCOB.

OnuckiBaTh 001IME XUMUUECKUE
CBOMCTBA BEILIECTB PA3JIUYHBIX KJIACCOB,
IIOATBEPKAATh CBOMCTBA IPUMEpPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMHAYECKUX
pEaKIuu.

Onpenensate BUI XUMHUYECKOMN CBA3U U
THI KPUCTAJUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHUSI.
BricTpanBath pa3BEpHYThIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuIo U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HAaKOMJICHUE C MOJCIIIMU
KPUCTAIIINYECKUX PELIETOK
HEOPTraHWYECKUX BEIIECTB — METAJUIOB
¥ HeMeTaJuIoB (TpaduTa U anMasa),
CJIOXHBIX BEUIECTB (XJIOpHUIa HATPHUSA)

HCIIOJIb30BaTh U3YYEHHBIN ITOHATUNHBIN
arrmapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKHX
peakiun

Knaccudukanus XuMA4ecKknx peaxiun
0 Pa3JIMYHBIM MpU3HAKaM (110 YUCTY U
COCTaBy YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, 10 TEIJIOBOMY 3P DEKTy,

10 UBMEHEHHUIO CTEIICHEH OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB,

0 0OpPaTUMOCTH, 110 YYACTHIO
KaTtajm3aropa). IK30- U
SHJIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMUYECKHUE YPABHEHUS.
[TonsATHE O CKOPOCTH XUMHUYECKOU
peakuuu. [TonsiTue 06 06paTUMBIX

1 HEOOPATUMBIX XUMHUYECKUX PEAKITUSIX.
[ToHsiTHE 0 TOMOTE€HHBIX U T€TEPOTrE€HHBIX
peakuusx. [londarue o karanmse.
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
DaKTOPHI, BIUSIOIIME HA CKOPOCTh
XAMHUYECKON PEAKIINU U MOJIOKEHHUE
XUMHYECKOTO PaBHOBECHS.
OKHCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIC

PackpbiBaTh CMBICT N3y4aeMbIX OHATHI
Y IPUMEHSTh 3TH NOHSTHUS [IPU ONTUCAHUU
CBOWCTB BEILECTB U MX IIPEBPALLECHUMN.
KnaccuduimpoBatb xuMuyeckue
peaKuuu MO pa3InyHbIM IIPU3HAKAM.
YcraHnaBnuBaTh 3aBUCUMOCTB CKOPOCTH
XUMHUYECKON peaklMK OT Pa3JINYHbBIX
bakTopoB.

IIporao3upoBatb BO3MOKHOCTH
MIPOTEKAHUS] XUMUYECKUX PEBPALLICHUI
B PA3JINYHBIX YCIOBUSX.

Ornpenensitb OKUCIUTEIb U
BoccTtaHoBuTenb B OBP.

CocTaBisATh JIEKTPOHHBIN OanaHC
peaKuuu.

[Ipon3BOAUTE BBIYUCICHUS

110 XUMUYECKUM YPABHEHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIEC IMCEMEHHBIE
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pEeaKInH, HIEKTPOHHBIN OamaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBieHUE ypaBHEHUUN
OKHUCJIUTEIBHO-BOCCTAHOBUTEIHHBIX
peaKklMii ¢ UCTIOIb30BaHUEM METO/IA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii ykcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON pEaKIMU OT BO3JICUCTBUS
pa3IMYHbBIX (aKTOPOB.

OnbITHl, WILTIOCTPUPYIOIIUE TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuuu
Pa3JIOKEHUSI, COCTUHECHMUS ).
Buruucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
peareHToOB WJIU POIYKTOB 10
YPaBHEHUSAM XUMHUYCCKUX PEaAKITHI

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITHIO U3 YUeOHHUKA 1
CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
VCIIOJIb30BaTh U3yYEHHBINA TIOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DNEKTPOAUTHYECKAS
JUCCOLINAITHS.
XUMUYECKHUE
peaKimu

B pacTBOpax

Teopus 2NEKTPOIUTUIECKON
JUCCOLMALIMH. DIEKTPOJIUTHI U
HEDJIEKTPOIuThl. KaTHOHBI, aHMOHBI.
MexaHn3M AUCCOMALNY BEIIECTB

C pa3IM4YHBIMU BUJAMHA XUMHYECKON
cBsaA3u. Crenenp qucconuranyuu. CuinbHbIC
U cJ1a0bIe AJIEKTPOJIUTHI.

Peakniuu nonnoro ooMeHa. Y cioBusg

PackpbiBaTh CMBICH H3y4aeMbIX ITOHATHH,
a TAK)K€ CMBICII TEOPUHU
AIEKTPOJUTUUECKON TUCCOLUALNU.
OOBSACHITH TPUIUHBI
AJIEKTPONPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIECTB, PA3INYaTh CIA0bIe U CUIIbHBIC
AIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS TUCCOLUALINT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEeHa,
MOJIHBIE Y COKPAILIEHHbBIE HOHHbIE
ypaBHeHUs peakiuii. CBoicTBa KUCIOT,
OCHOBAHUU U COJIEU B CBETE
MPEJCTaBICHHI 00 AIEKTPOTUTHIECKON
nucconuanu. KauecTBeHHbIE peakinu
Ha WOoHBI. [loHATHE O TMAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanne 31eKTpOIPOBOIHOCTH
pPacTBOPOB BEILIECTB, MIpoliecca
JIMCCOIMAIINU KUCIOT, IIeJIoYeH

U coJied (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPUATIOB).

OnbIThI, WIUTIOCTPUPYIOIIUE MPU3HAKU
NPOTEKaHUsl PeaKIMii HOHHOTO OOMeHa
(oOpa3oBaHue ocajzika, BbIJICICHHE rasa,
o0pa3oBaHUE BOJIbI).

Pacnio3HaBanue HEOPraHUYECKUX
BEILIECTB C MOMOIIbI0 KaY€CTBEHHBIX
PEaKINI HA UOHBL.

JlabopamopHhuwiti onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMi HOHHOTO 0OMEHA B pacTBOpax
AJIEKTPOJUTOB (C 00pa30BaHUEM OCAJIKA,
BbIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:

KHCJIOT, IIIeJI0YeH U COJIEH, ITOJIHbIC U
COKpAaIllEHHbIC NOHHBIE YPABHEHHUS
XUMHUUYECKUX PeaKuii MOHHOTO 0OMEHa,
KpaTKHE MOHHBIC YPABHEHUS ITPOCTHIX
peakuui TUAPOIIU3a COJIEH.
XapakTepu3oBaTh 00IIHEe XUMHYECKUE
CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE T€OPHHU DJICKTPOITUTUUECKON
JIMCCOLUALINY; TIOJITBEPKIaTh CBOMCTBA
MpUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
PemaTte sxcrieprMeEHTaNIbHBIC 3a]]a41

10 TEME.

[InaHupoBaTh U OCYIIECTBIISATH

Ha MPAKTUKE XUMHUUECKHE
AKCTICPUMEHTHI, IPOBOIUTH HAOIIOICHHUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCTIIEPUMEHTA MPU MPOBEICHUU
71a00pAaTOPHBIX OIBITOB U MPAKTHYCCKUX
pabor.

CrnenoBath npaBuiaM O€30M1aCHOM
paboThI B J1a0OpATOPHUH MPU
WCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000py1I0BaHUS.

[IpoBOAUTH BHIYUCICHUS 10 XUMUUECKUM
YpaBHEHUSIM.

VYuacTBOBaTh B COBMECTHOM paboTe
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No 1. Penienue skcriepuMeHTAIbHBIX
3a/1a4 1Mo TEME.

Buviuucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEAKIIH

B Mape WU TPyTIIIE.
BricTpauBath pa3zBépHyThIe TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaIHIO U3 ydeOHUKA U IPYTUX
MCTOYHUKOB MH(GOPMALIMH, B TOM YHCIIE
HNuTepuera

Uroro no pazneny

17

Pasznen 2. HemeTa/sIBI M X cOeIMHEHUS

2.1 | O6mmas 4
XapaKTEepUCTUKA
XUMHUYCCKHUX
3JIEMEHTOB
VIIA-rpynisi.
["anmorensl

OO11as XapakTepruCTHUKA rajJOreHoB.
Oco00EeHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
Ctpoenue u pu3nyecKre CBOMCTBA
ITPOCTBIX BEIIECTB — raJIOT€HOB.
XUMHYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3aMMOJIECTBHE C METAIIAMHU,
HEMETaJUIAMH, 1IEJI0YaMu).
XnopoBonopoa. CoJisiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIYYEHHUE,
npuMeHeHue. J[elicTBue xiopa u
XJIOPOBOAOPOA HA OPTaHU3M YEJIOBEKA.
Baxxnenmmue XJIOpyAbl U UX HAXO0XKICHUE
B [IPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaroye GU3NIecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
COEIMHEHHI (BO3MOXHO UCITOJIb30BAaHUE

OOBACHSITH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHNH CBOMCTB HEMETAJJIOB U UX
COCMHEHUN B MpejIesiax MaJibIX
MIEPUOJIOB U TJIABHBIX MOATPYII
[Tepnoanuueckor CUCTEMBbI XUMHUYECKHUX
3JIEMEHTOB € YYETOM CTPOCHHS UX
aTOMOB.

XapakTepusoBaTh (HU3NUECKUE U
XUMHYECKHE CBOMCTBA IMMPOCTHIX BEIICCTB
rajJioreHoB (Ha MpuMepe XJopa) u
CJIO’KHBIX BEILIECTB (XJIOPOBOJIOPO/IA,
XJIOpH/Ia HATPHS ), CIIOCOOBI X
MOJIYYCHUS, MPUMECHCHHE U 3HAUCHHE

B IIPUPOJIC U KU3HH YETIOBEKA.
OnpenensaTs XJIOPHUI-HOHBI B PaCTBOPE.
[T1aHupoBaTh U OCYIIECTBIIATH

Ha TPAKTUKE XUMUYICCKHE
AKCIICPUMEHTEHI, IPOBOJUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI ITO pe3yiIbTaTaM
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BHJICOMATEPUATIOB).

O3zHakomiieHHe ¢ 00pa3laMu XJIOPHUIOB
(rasioreHuI0B).

JlabopamopHhuwiti onvim:

N3yueHue CBOMCTB COJITHOM KUCIIOTBHI.
[IpoBeneHre KAUECTBEHHBIX PEAKIIUI
Ha XJIOPUJI-UOHBI.

Ilpakxmuueckas paboma

No 2: ITonydeHue COnsTHOM KUCITOTHI,
H3y4YE€HUE €€ CBOMCTB.

Buiuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJITH M3 PEareHTOB JIaH B N30bITKE

HKCIIEPUMEHTA IPU MPOBEICHUH
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHON
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAaHUU XUMUYECKON
NOCY/Ibl U 000PYI0BAHUSI.

BricTpanBath pa3BEpHYTHIE MMCHMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPOM

Ha HHQpOpMaIUIO U3 yueOHHNKA U
CHPaBOYHBIX MAaTEPHATIOB, IPAMOTHO
VICII0JIB30BaTh U3yUYECHHBIN ITOHITUNHBIN
anmapat Kypca XuMUu

2.2

OO0mas
XapaKTepUCTUKA
XAUMUYECKHX
3JICMEHTOB
VIA-rpynnel. Cepa
1 €€ COCIMHCHUS

OO6mr1ast xapaKTepUCTUKA DJIEMEHTOB
VIA-rpynmer. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

Ctpoenue u pu3nuecKre CBOMCTBA
MPOCTHIX BEIIECTB — KMCIOPOAA U CEPHI.
AJIOTpONHbIE MOJU(PUKALIMU KUCIOPOAa
U cepbl. XMMUYECKHE CBOMCTBA CEPBI.
CepoBomopo, ctpoeHue, puznyeckue u
XMMHUYECKUE CBOMCTBA.

OKcubI cephl Kak MPeACTaBUTEIN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, puzndyeckue u
XUMHUYECKHE CBOMCTBA (00IIHE KaKk

OOBACHATH 001THE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmsl 1 uX COEIMHEHUH C Y4ETOM
CTPOEHMS UX aTOMOB.
XapakTepu3oBaTh PU3NYECKHUE U
XAMHUYECKUE CBOMCTBA IPOCTOTO
BEIECTBA CEPHI U €€ COCTUHEHUI
(cepoBO1I0pPO/1a, OKCUJIOB CEPBI, CEPHOI
KHUCJIOTHI, CYJIb(aToB), CIOCOOBI UX
MOJTyYeHHUsI, MPUMEHEHUE U 3HAUCHHUE

B [IPUPOJE U )KU3HU YEJIOBEKA.
Onpenensats HaMU4KUE CyIb(aT-nOHOB
B pacTBoOpeE.

OOBSACHSTH CYIIIHOCTh SKOJIOTMYECKHUX
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MPEJICTAaBUTENS KJIACCA KUCIIOT U
crienuduyeckre). XMMUYECKUE PEaKIln,
JIeXkKalue B OCHOBE MPOMBIIIIEHHOTO
croco0a Moay4eHus: CEPHOM KUCIIOTHI.
[Ipumenenue. Conu cepHOU KUCIIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ CoOeIMHEHUN

B IIpupoe. XUMHUYECKOE 3arpsA3HEHNE
OKpY>KaroILEn Cpeaibl COCTUHEHUSIMH
cepbl (KUCIOTHBIE 0K/, 3arpsi3HEHUE
BO3/IyXa M BOJOEMOB), CIIOCOOBI €T0
PEAOTBPAILCHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3liaMu CephI U e€
COEAMHEHUSIMU (BO3MOKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Haobmronenue nporecca 00yrimBaHus
caxapa noJj JeiCTBUEM
KOHIEHTPUPOBAHHOW CEPHOUN KHUCIIOTHI.
Jlabopamophvie onvimei:

N3yueHue XMMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOUN KHCIIOTHI.
[IpoBeneHre Ka4eCTBEHHOM peakluy Ha
cynb(dar-uoH u HabIIOICHUE TTPU3HAKA
€€ NpOTEKaHUs

npo0JieM, CBSI3aHHBIX C MepepadoTKOM
COEIUHEHNN CEPBI.

[TmanupoBaTh U OCYIIECTBIATD

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIIOICHHSI,
JieaTh BBIBOJIBI 110 pe3yJbTaTaM
IKCIEPUMEHTA.

CrnenoBath npaBuUiiaM O€30MMacCHOM
paboThI B JabopaTOpun

IIPY UCTIOH30BAaHUN XUMHUYECKOM
MOCY/Ibl U 000PY0OBaHUS.

[Tpou3BOAUTH BBIYUCICHUS

0 XUMUYECKUM YPABHEHHSIM.
Hcrionb30BaTh IPH BBIMTOJTHEHUH
y4eOHBIX 3aJaHUI TEKCThl y4eOHHKa,
CIIPABOYHBIE MATEPUAITBI
(ITeproguvecKyro CUCTEMY XUMHUYECKHIX
anemenToB [I. 1. MenneneeBa, Tabmauiry
PacTBOPUMOCTHU KUCJIOT, OCHOBAaHUM U
COJIEH B BOJE, DJIEKTPOXUMHUYECKAN PSJT
HaIpsHKEHU METaJuIoB).

Vcrionp30BaTh IPH BHITIOJTHEHUT
y4eOHBIX 3aIaHUI U B MPOIECCE
UCCJIEIOBATENbCKOM 1€ATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJIEp>KaHuUsI, CITPAaBOYHbIE
mMaTepuabl, pecypcsl MHTepHeTa
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Oobmmas
XapaKTepUCTUKA
XUMUYECKUX
AJIIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCIMHCHUS

OO6mrast xapaKTepUCTUKA DJIEMEHTOB
VA-rpynibl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHHSI.

A30T, pacnpocTpaHeHHe B IPUPOJIE,
¢du3nYecKue U XUMUYECKHE CBOMCTBRA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero GU3NYECKUE U XUMUYECKHE
CBOWCTBA, MOJIy4YE€HUE U TPUMEHEHHUE.
Conmn ammonus, UxX (pU3NYECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakiiysi Ha HOHBI
aMMOHHUSI.

A30THas KUCIOTA, €€ MOJTyYCHHE,
(bU3UYEeCKHe M XUMUYECKHIE CBONCTBA
(oOmImre Kak MmpeAcTaBUTENS Kiacca
KHUCJIOT U CIieruUIecKue).
Hcnonp30BaHne HUTPATOB U COJEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
yno0peHuit. XuMHU4eCKOe 3arps3HeHue
OKpYXaroUIEH Cpeibl COCTMHEHUSIMHA
a30Ta (KUCJIOTHBIE TOK/IU, 3arpsiI3HEHNE
BO3/lyXa, IOYBHI U BOJIOEMOB).
®docdop, amIoTponHbIE MOAU(PUKAITUN
dbocdopa, bpuznyueckue u XMUMUYECKUE
cBoictBa. Oxeun pochopa (V) u
dhochopHas kuciaoTa, GU3NIECKUE U

OOBACHATH 001THE 3aKOHOMEPHOCTH

B U3MECHEHUH CBOMCTB JIEMEHTOB
VA-rpyniibl 1 UX COEAMHEHUN C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh (pu3nUecKue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
a3zota u ¢ocdopa U uX CoOeTUHECHUN
(amMmMuHaka, coJjieit aMMOHUs, a30THOM
KHCJIOTHI, HUTPATOB, okcuzaa gocdopa (V)
u ¢pochopHoit KucioThl, hochaTos),
CIIOCOOBI UX TIOJTYYCHHS, IPUMCHCHHUE U
3HAUEHUE B MPUPO/JIC U )KU3HU YEIIOBEKa.
Omnpenensate HOHBI aMMOHUA U (hocdat-
WOHBI B PACTBODE.

OOBSACHATDH CYITHOCTD YKOJIOTHUECKUX
po0sIeM, CBA3aHHBIX C HAXOXKICHHUEM
coenrHeHuit azora u dochopa

B OKPY’KalolleH cpee.

[1manupoBaTh U OCYIIECTBIISATH

Ha TPAKTUKE XUMUICCKUE
AKCIICPUMEHTHI, IPOBOAUTHL HAOIIOICHUS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
AKCIIEPUMEHTA MPHU TPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBaTh mpaBuiiaM O€30MaCHOM
paboThI B 1abopaTopuun
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XUMUYECKUE CBOMCTBA, OTYUYEHHUE.
Hcnons3oBanue hochaTtoB B KauecTBe
MUHEPATBHBIX yI00pEHUIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C (PU3NIECKUMHU
CBOMcTBaMu a3oTa, pocdopa

1 UX COCIMHEHUM (BO3MOKHO
HCIIOJb30BAaHUE BUICOMATEPHUATIOB).
O3HakoMIIeHHE ¢ 00pa3llaMH a30THBIX U
bochopHBIX yT0OpEHUI.

[Tomy4yenue, cobnpanue, pacrio3HaBaHUE
Y U3y4YECHUE CBOMCTB aMMUAKa.
B3anmopencTBue KOHUEHTPUPOBAHHOU
a30THOM KUCJIOTHI C MEJIbIO (BO3MOYKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Jlabopamopnvie onvimul:

[IpoBeneHne KaUeCTBEHHBIX peaKIui
Ha MOH aMMoHus U pocdar-uoH, u
M3Yy4YEHHE MPU3HAKOB X MTPOTEKAHMUSI.
IIpakmuueckas paboma

Ne 3: [Tonydyenue ammuaka, u3y4eHue
€ro CBOWCTB.

Buviuucnenus:

110 YPABHEHUAM XUMUYECKUX PEAKIIUI

IIPH UCTIOJB30BaHUU XUMUIECKON
MOCY/II U 000PYTOBAHUS.
[Tpou3BOANTH BBIYUCICHUS

110 XMMUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh U BEITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YIeOHHKA,
CTpaBOYHBIC MaTEPHAITBI
(TepUOINIECKYIO CUCTEMY XUMUYECKUX
anemenToB JI. . MenneneeBa, Tabiauiry
PacTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U
coJiel B BOJIE, DJIEKTPOXUMHYUCCKHUH Pl
HaIpsHKEHUI METaIIOB)
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24

Oobmmas
XapaKTEepUCTUKA
XUMHYECKUX
AJIEMEHTOB
[VA-rpyntsl.
Yraepon u
KPEMHUU, U UX
COEIMHEHUS

OO6mrast xapaKTepUCTUKA DJIEMEHTOB
IVA-rpymnmel. OcoGeHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHUCJICHHSI.

VYriepon, anoTponHbie MOAUPUKALINH,
pacnpocTpaHeHue B IPUPOJE,
(U3UYEeCKre M XUMUIECKIE CBOWCTBA.
Ancopbmus. Kpyrosopot yriepoaa

B [IPUPO/JIE.

Oxcunpl yriiepoja, ux pusndeckue u
XMMHUYECKHUE CBOMCTBA, ICHCTBUEC

Ha KUBbIE OPTAaHU3MBI, IOJTYyYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKHE
MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (1V), runoresa rno0ansHOTO
MOTEIJIEHUS KJIMMaTa, TapHUKOBBII

s dexT.

YToapHas KMCIIOTA U €€ COJIH, UX
(bU3UYEeCKHe U XUMUYECKHUE CBONCTBA,
MOJIyYeHHUE U PUMEHEHHUE.
KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcronbp3oBanne KapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBITIUICHHOCTH U
CEJIbCKOM XO35MCTBE.
[lepBoHayvabHBIC TOHSATHUS

00 OpraHMYECKHUX BEIIECTBaX Kak

0 COCIMHEHHSX yTiiepoJia (MeTaH, dTaH,

OOBACHATH 001THE 3aKOHOMEPHOCTH

B U3MECHEHUH CBOMCTB JIEMEHTOB
IVA-rpynrsl 1 UX COEAUHEHUN C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
yriepoJia U KpEMHHUS U UX COCTMHEHUN
(OKCHIOB yTJIepo/ia, yroJIbHOW KUCIIOTHI,
KapOOHATOB, OKCHJAa KPEMHUS,
KPEMHUEBOW KHUCIIOThI, CUIIUKATOB),
CIIOCOOBI UX TIOJTYYCHHSI, MIPUMECHEHHUE U
3HAYCHHUE B TIPUPOJIC U )KU3HU YCIIOBEKA.
OOBSICHATH TPUYUHHO-CJICICTBCHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBOMCTBA
— TPUMEHEHHUE — Ha TIpUMeEpax
COCIMHEHUH YIJIEPOAAa U KPEMHHUSL.
Omnpenenars kKapOOHAT- M CHIIUKAT-UOHBI
B pacTBOpeE.

OOBSICHATH CYIIHOCTh KOJIOTHYECKUX
po0sIeM, CBA3aHHBIX C HAX0XKICHUEM
YTIIEKHUCIIOTO Ta3a B OKPYKAIOIIEH cpejie.
[ToaTBepk1aTh 0COOEHHOCTH COCTaBa
OpPTraHUYECKUX BEIICCTB MPUMEPaAMU
MPOCTHIX COSAMHEHUN (METaH, dTaH,
ATUJICH, alleTUJICH, 3TAHOJI, TJIUIEPHH,
YKCyCHasl KHCIIOTa), B3aUMOCBSI3b

HEOPraHUYECKUX COCAUHEHUN YTIIEPOIa U

44



®denepanbHas padbouas mporpamma | Xumusi. 8—9 knaccel (0a30BbIi YPOBEHD)

ATUJIEH, alleTUJIEH, 3TaHOJ, TJIULEPUH,
YKCYCHAasl KHCJIOTA).

[TpuponHbIE UCTOYHUKH YITIEBOAOPOIOB
(yrossb, IpuUpoOAHbIH a3, HedTh),
MPOJYKThI UX NepepadoTKH (OCH3UH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOIrMYECKU BaXKHBIX
BEIIECTBAX: )KUpaxX, O€JIKax, yriaeBoaax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCAUHEHUM.
Kpemnuit, ero pusnueckue u
XUMUYECKUE CBOMCTBA, MOJTYYEHUE U
npumeHeHue. CoeTMHEHUS] KpEMHUS

B nipupojie. OO01re npeacTaBIeHUs

00 okcupae kpemuus (IV) u kpemHueBoi
KHCJIOTE.

CunukaTsl, UX UCHIOJIb30BaHUE B OBITY,
MEIUIUHE, TPOMBIIIJIEHHOCTH.
Baxueimme cTpouTeabHbIE MATEPUAIIBI:
KepaMHKa, CTeKJIO, LIEeMEHT, OETOH,
xene300etoH. [Ipo6iaembl 6e3omacHOro
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHUaIoB B TOBCEAHEBHOMN KU3HU.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:
Mojienu KpUCTaINIMYECKUX PEIETOK

OpPTraHUYECKUX BEIIECTB.

OmnwuceiBaTh poOjb OEIKOB, KUPOB U
YII€BOAOB B (DYHKIIMOHMPOBAHUU KUBBIX
OpPraHU3MOB, COCTaB MMPUPOJHBIX
MCTOYHHUKOB YTJI€BOJAOPOJIOB, X POJIb

B OBITY Y IPOMBIIINIEHHOCTH.

[TpoBOIUTH BBIYUCIECHHUS IO YPABHEHUSIM
XAMHUYECKUX PEAKIUU.

[1nannpoBaTh U OCYILECTBIATD

Ha TPAKTUKE XUMUIECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUS,
JIeNIaTh BBIBOJIBI 10 pe3yJIbTaTaM
SKCIIEPUMEHTA MIPU NPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B labopaTtopuu

IIPU UCTIOIB30BAHUN XUMHYECKOU
MOCYJIbI U 000PYTOBaHUS.

Hcnonb30BaTh IpU BBIOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThl YU4eOHHKA,
CIIPaBOYHBIEC MaTEPHUAIIBI
(ITeppoanueckyro CUCTEMY XUMHYECKHUX
anemenTtoB J[. . MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUN 1
COJIEN B BOJE, JIEKTPOXUMUYECKUH P
HaIpPsHKEHUI METAJIJIOB)
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anMasa, rpadura, QyepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
pPacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YyCTPOICTBOM
IIPOTHUBOTa3a.

O3HaKOMIIEHHE C MPOYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: CUIMKaTHAS
MIPOMBIIICHHOCTH ).

Mopenu MoJieKy OpraHuYeCcKuX
BEILECTB.

JlabopamopHuwiti onvim:

[Tonyuyenue, cobrpanue, pacro3HaBaHUE
Y U3yYEHHE CBOWCTB yIIIEKUCIIOrO0 rasa.
[IpoBeeHne KAYECTBEHHBIX PEAKIIMA

Ha KapOOHAT U CUITUKAT-UOHBI U
U3Yy4YEHUE NPU3HAKOB UX IPOTEKAHUSI.
IIpakmuueckue pabomui:

Ne 4. TlonyueHune yriieKucioro rasa,
W3y4YE€HUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaAIIbHBIX
3a7a4 1o teme «BakHenIre HeMeTalIbl
U UX COECAUHEHUS»

Buviuucnenus:

M0 YPABHEHUSIM XUMUYECKUX PEaKIUI

Uroro no pazneny

25
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Pasgena 3. MeTa/Libl 1 UX cOeIMHEHUSA

3.1

OO01ue cBoMcTBa
METAJIOB

4

OO01as xapakTepuCTUKa XUMUYECKIX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsiokeHus B [lepuoanyeckoit cucrteme
XUMHUYECKUX 3JIEMEHTOB

JI.11. MenneneeBa u CTpOCHUSI aTOMOB.
Crtpoenue meTaiioB. Meranueckas
CBS3b U METANINYECKast
KpUCTaJIIINYECKas peLETKA.
DJIEKTPOXUMHUYECKUHN PSIJT HAMPSIKECHUI
MeTaioB. Pu3nyecKrue U XUMUYECKUE
cBoiicTBa MeTautoB. O01IHe crocoOb!
noyxy4eHus: Mmetamion. [Tonstue

0 KOpPO3UHU METAJIOB, OCHOBHbIE
CHOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CrmuiaBsl (cTanp, 4yryH, JIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U
MPOMBIIIUIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3sisl METAIIJIOB | CIJIABOB.
N3yuenue pe3ynbTaToB KOPPO3UU
METaJUIOB (BO3MO>KHO MCIIOJIb30BaHUE
BHJICOMATEPHUATIOB).

Jlabopamophvie onvimeoi:
O3zHakomiieHHe ¢ 00pa3laMyu METauioB U
CIUTaBOB, UX (PU3MYECKUMU CBOMCTBAMHU.

PackpbIBaTh CMBIC U3y4aeMbIX HOHATHM
Y IPUMEHSITh 3TH TTOHSATHUS TTPU ONHCAHUH
CBONCTB BEILECTB U UX ITPEBPAILCHNN.
OOBsCHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COEMHEHUM C YUETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOECHUE METAJIIOB,
o01mue Gu3NIecKue U XUMHUUECKUE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IT1e CLIOCOObI
MOJTyYCHUS] METAJIOB.

OnuceIBaTh CIOCOOBI 3aITUTH METAJJIOB
OT KOPpPO3HH.

CrnenoBaTh mpaBmiiaM 0€301acHOM
paboThI B 1a0OPATOPUH MPU
HCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000py10BaHUS.

[Tpon3BONTH BEIYUCIICHHS

10 YPaBHEHUSIM XUMHUUYCCKUX PEaKIIUi,
€CJIM OJINH U3 PEarcHTOB COACPIKUT
TIPUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B [1ape WJIU TPYIIIE.

Hcmonb30BaTh IPH BBITIOJIHCHUH
y4eOHBIX 3aJIaHUI TEKCTHI yueOHUKa,
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Buviuucnenus:

0 YPaBHEHUSAM XUMHYECKHX PEaKITUH,
€CJIM OJINH U3 PEAareHTOB COAEPKUT
IpUMECH

CIIPaBOYHBIE MATEPHUAIIBI
(ITepuoanueckyro CUCTEMY XMMUYECKHUX
sanemenToB /. 1. Menneneea, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUI U
COJIEH B BOJIE, DIIEKTPOXUMHUYECKUAN PST
HaIpPsHKEHUH METAJIOB)

3.2

Baxnenimune
METAJUIbI U UX
COEIUHEHUA

16

[[{enouHbIe METAIBI: ITOJIOKECHHUE

B [leproanyeckor cuctemMe XUMUIECKUX
anemeHToB JI.11. MenneneeBa, ctpoeHue
MX aTOMOB, HAX0JAEHUE B IPUPOJIE.
dus3nyeckue 1 XUMHUYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kanus). OKCuabl
Y TUAPOKCUJIBI HATPUS U KaJUS.
[IprmMeHeHne METOYHBIX METAIIIOB U UX
COCIUHCHUMN.

[IlenmouHO3eMENbHBIC METAJIIIBI MATHUMA U
KaJbluK: nonoxenue B [lepuoanueckon
CHUCTEME XMMHUUYECKHUX DJIEMECHTOB

J.1. MenneneeBa, CTpOCHUE UX ATOMOB,
HaxOXJIeHue B npupojie. duzndeckue u
XUMHYECKHE CBOMCTBA MarHusi U
Kajaplusa. Baxknenmue coequHEHN
KaJIbITUsl (OKCHU/I, TUIPOKCHI, COJIH).
JKEécTkoCTh BOABI M CIIOCOOBI €€
YCTpaHEHHSI.

AJIOMAHHH: TTIOJI0KEHHUE

B [lepuoanyeckon cuCTeMe XUMUUYECKUX

OOBACHATD 0011I1E 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U KX COEAMHEHUI B TPYyIIIax

C y4ETOM CTPOEHHUS UX aTOMOB.
Xapaktepru3oBaTh GU3HUECKHUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB U UX COEUHEHUN (OKCUIOB,
TUAPOKCHUIIOB, COJICH ), CITOCOOBI UX
MOJIy4E€HUS], IPUMEHEHHUE U 3HAUCHHE

B IIPUPOJIE U )KU3HU YEJIOBEKA.
YcraHaBinuBaTh NPUUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BELIECTBA — CBOWCTBA — NMPHUMEHEHUE —
Ha IpUMepax U3y4yaeMbIX BEUIECTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX
peakLMii HOHbI METAJJIOB: MarHus,
KaJIbLIMSI, aIFOMUHMS, IMHKa, xkene3a (11)
u xene3a (III), meau (11).

JlokaspiBaTh aM()OTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATIOMUHUS U
IIUHKA.
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anemeHToB .M. MenaeneeBa, ctpoeHne
aToMa, HaXO0XJICHUE B IPUPOJIE.
dusnyeckre 1 XMMHYECKHE CBOMCTBA
amroMuHUSA. AM(pOTEpHBIE CBOMCTBA
OKCHJa U TUAPOKCHUIA AITFOMUHUSL.
JKeneso: nonoxenue B llepnoanueckon
CHCTEME XMMHUYECKHUX DJIEMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoxeHue B npupojae. duznueckue u
XUMHYECKHE CBOMCTBA keJie3a. OKCUIbI,
TUAPOKCUIBI U comu xxene3a (I1) u xenesa
(IIT), mx coctas, CBOMCTBA U MOJyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJIEUCTBHUS OKCHUIA
KaJIbI[Usl U HATPUS C BOJIOM (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalrBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIAs ¥ KaJiblusl (BO3MOYKHO
HCIIOJIb30BaHNE BUICOMATEPHUAIIOB)
HccnenoBanue CBOMCTB )KECTKOM BOJIBI.
[Ipornecc ropenus xene3a B KUCIOPOIE
(BO3MOXHO HCMOJIb30BaHUE
BHJICOMATEPHUATIOB).

JlabopamopHhvie onvimoi:

IIpoBeneHne KauyeCTBEHHBIX peakIui
Ha MOHBI (MarHus, KajabllUsl, AIFOMUHUSI,

[InaHupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHS,
JIeNaTh BBIBOJIBI 10 pe3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEICHUN
71a00PATOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiaM 0€30MMacHOM
paboTHI B TabopaTopuu

P UCTIOIb30BAHUU XUMUYECKOM
MOCY/IbI U 00OPYI0BAHMUSI.

[Tpon3BOANTL BBIYMCICHUS

M0 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B TIape WJIW TPYIIIIE.

BricTpauBath pa3BépHyThIC MTUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(OPMAIUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTE€PUAJIOB, IPAMOTHO
HCIOJIb30BaTh U3yUYECHHBIN NOHATUNHBIN
anmapar Kypca XHMHH
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1uHKa, xxenesa (II) u xenesa (I1I), meau
(IT), onucanue MpU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanne ampoTepHBIX CBOMCTB
TUAPOKCUJIA ATIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

No 6. JKE€cTkoCTh BO/IBI U METOJIBI €€
YCTpPaHEHHS.

No 7. Pemienune skCriepuMeHTaIbHbBIX
3a7a4 1o TeMe «BaxHeimme Metauibl 1
UX COCIMHEHUS.

Buviuucnenus:

110 YpPaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJIMH M3 PEareHTOB JIaH B N30bITKE
WJTU COACPIKUT MPUMECH;

MacCOBOM JTOJIM BBIXOJA MPOYKTa
peakuuu

Uroro no pazneny

20

Pa3n

es1 4. X¥uMHUsA U OKpY Kalouas cpeaa

4.1

XUMHAA "
OKpyXaromas cpena

3

BemectBa u Marepuasl B MOBCETHEBHOU
KU3HU 4enoBeka. bezomacHoe
HCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBas momois npu
XUMHAYECKUX 0KOTaxX U OTPaBJICHUSAX.
XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH
cpensl (IpeesibHast AOMyCTUMast

XapakTepu30BaTh poJib XUMUH

B Pa3IMUHBIX cepax AeITeIbHOCTH
Jro/iel, OCHOBHBIE BEIIECTBA U
MaTepUabl, IPUMEHSEMBbIE B )KU3HU
COBPEMEHHOT0 YeJIOBEKa.

OOBACHATH ycI0BHS 0€30I1aCHOTO
MCIIOJIb30BaHUs BEIIECTB U XUMUYECKUX
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KOHIIEHTpalus BellecTB. Posib xumun

B PEIICHUHU SKOJIOTHYECKUX MTPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenune oOpas3iioB MaTepHaioB
(CTekJ10, CIIaBbl METAJIOB, TOJIMMEPHBIC
MaTepualbl)

peaxiuii B ObITY.

AHanu3upoBaTh U KPUTUYECKU
OLICHUBATh UH(OPMALIUIO O BIUSHUU
MIPOMBIIIIJICHHOCTH, CEMBCKOTO X0351CTBA,
TPaHCIIOPTa U Jp. HAa COCTOSIHUE
OKPYXaroUIEH CPeIbl.

YMeTh 0OKa3bIBaTh MEPBYIO TOMOIIIb

MIPA XUMUYECKUX 0KOTaX U OTPABJICHUSX.
[IpuauMaTh ydactue B 00CYKIECHUU
po0JieM XUMUYECKON U IKOJIOTHYECKOMN
HANpPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO IMO3UITUIO TI0 MPobieMe U
NpeiaraTb BO3MOKHBIE ITyTH €€
pelLIeHus

Uroro no pazaeny: 3
PesepBHOE Bpemsi 3
OBILEE U1CJIO HACOB 68
[10 ITPOI'PAMME
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