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XUMMUA 7-9
PABOYASA ITPOI'PAMMA
CrpykTypa paboueii mporpaMmbl HOJTHOCTHIO OTPa)KaeT OCHOBHBIC UCH U MpeaIMEeTHBIE TeMbl DeepanbHOr0 ToCy1apCTBEHHOTO0 00pa30BaTeIbHOTO

cranfgapra oOmero ooOpazoBanus (PI'OC) u mpeincrTaBiaseT €ro pa3BEpHYTHIM BapuUaHT C PACKPBITUEM pa3[elioB W IPEAMETHBIX TEeM, BKIIOYas
PEKOMEHAYEMBIH IepeueHb MPAKTHYECKUX PadoT.

HNudpopmannonHo-MeToquueckass (QyHKuuss pabouedl mporpamMmbl I03BOJISET BCEM YYacTHHUKaM 00pa30BaTENbHOrO Ipolecca IOJIy4YUuTh
IpeCTaBJICHUE O IEIISX, COJACPKAHNU, OOIIEH CTpaTernu 00y4YeHus, BOCHUTAHUS M Pa3BUTHUS YYAIIUXCS CPEJICTBAMH JAHHOTO Y4€OHOTO MpeIMeTa.

Opranu3anvoHHO-IIIaHUpYIoas (yHKIMS pabodell NporpaMMbl IpeayCMaTpUBAaeT BBIJCIIEHUE ITANOB OOy4eHUs, CTPYKTYPUPOBAHUE Y4eOHOIO
MaTepuaia, OlpeesIeHue ero KOJMYECTBEHHbIX U KaUeCTBEHHBIX XapaKTEPUCTUK Ha KaXXJOM M3 3TAloB, B TOM YHCJIE JJIs COJAEPKATEIbHOIO HAIOJIHEHUS
IIPOMEXKYTOUHOM aTTEeCTallUN Y4aIUXCs.

Pabouas nporpamma BKJIIOYAeT:
HOSICHUTENBbHYIO 3aIIUCKY, B KOTOPOM KOHKPETU3UPYIOTCS OOLIME LIEJIM OCHOBHOTO 00I1ero 00pa3oBaHMs 110 XUMUU;
O0I1yI0 XapaKTEPUCTUKY MIPEIMETA «XUMHUI», OMUCAHNE MECTa MpeIMeTa B yUeOHOM IIJIaHeE;
JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE PE3YJIbTaThl OCBOECHUS IIPEAMETA;
OCHOBHOE COJIep’KaHHe C IPUMEPHBIM pacHpeiesieHHeM y4eOHbIX YacoB M0 pa3/ieiaM Kypca U COJIepKaHUEM Pa3JIesioB U TEM;
TEMaTU4ECKOE TUIAHUPOBAHKE C OTIPEECIEHUEM OCHOBHBIX BUAOB YU€OHOU AESITENbHOCTH;
ONMCaHNEe y4eOHO — METOIMYECKOT0 U MaTepUATIbHO-TEXHUUECKOTo o0ecrieueHus: 00pa3oBaTeIbHOTO MpoIiecca;
IUTAHUPYEMBbIE Pe3yJIbTaThl U3yUeHHs y4eOHOr0 MpeaMETa.
MNOACHUTEJIBHAS 3AIIMCKA
HOPMATHBHAA bA3A ITPEIIOJJABAHUA ITPEAMETA

PaGouas mporpamma o XMMHH COCTaBJIEHAa HA OCHOBaHHUHM CJIEAYIOIIMX HOPMAaTUBHO — MPABOBBIX JIOKYMEHTOB:

1. ®denepanbHOro rocy1apcTBEHHOrO 00pa3oBaTEIbHOIO CTaHAApTa OCHOBHOIO 00IIero oOpa3oBaHUs, YTBEPKIAEHHOTO MpHKa3oM MuHOOpazoBaHuUs U
Hayku Poccuiickoit ®enepaunn ot 17 nexadps 2010r. Ne 1897.
2. TlocranoBnenue I'M1aBHOTO rocyaapcTBEHHOro caHuTapHoro Bpaua P ot 29 nexabps 2010 roma Ne 189 «O6 yrBepknenun Caullun 2.4.2.282110
CaHUTAPHO-3MUIEMHOJIOTHUYEeCKe TPeOOBaHUS K YCIOBHIM U OpraHu3alui 00y4eHus B 00111€00pa30BaTeIbHBIX YUPEHKACHUIX)»
3. IIpuka3z MunoOpasoBanusi u Hayku Poccuiickoit ®enepaunu ot 31 mapra 2014r. Ne 253 «OO0 yrBepkaeHHM (peaepanbHOrO MepeuHsi y4eOHUKOB,
PEKOMEHIYEMBIX K HMCHOJIb30BAHUIO MPH PeaTU3alii HMMEIOIUX TOCYJAapCTBEHHYIO aKKpEeIUTAIUI0 00pa3oBaTelIbHBIX MPOrpaMM HadyaJIbHOIO OOIIEro,
OCHOBHOT'O O0IIET0, CPeTHETO 00I1ero 00pa3oBaHusl.
LensaMu n3yyeHnss XMMHH B OCHOBHOM IIKo0JIe SIBJISIIOTCS:
dopmupoBaHre y OOy4aromMXCsl yMEHHs BUAETh M TMOHUMATh LIEHHOCTh OOpa30BaHUs, 3HAYMMOCTh XHUMHMUYECKOTO 3HAHMSA JUIS KaXIOro 4eJoBeKa
HE3aBUCHMO OT €ro Npo(ecCHOHANbHON NEATEIbHOCTH; YMEHHUS pa3iauuyaTh (DakThl M OLEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJBI, BUJETh UX CBS3b C
KPUTEPHSIMU OLIEHOK U CBSI3b KPUTEPHEB C ONPEEICHHON CUCTEMOH IIEHHOCTEH, (hOpMyTHpOBaTh 1 0OOCHOBHIBATh COOCTBEHHYIO ITO3UIIHIO;
(dopmHpoBaHue y 00y4aromuXcs LEIOCTHOTO MPEACTABICHHUS O MUPE U POJIM XUMHHM B CO3/1aHUM COBPEMEHHOH €CTECTBEHHO-HAy4yHOW KapTHHE MHUPA;
YMEHUS OOBSACHATh OOBEKTHI M MPOILECCHl OKPYKAIOMIEH AEHCTBUTEIBHOCTH — MPUPOIHOM, COIIMATIBHOM, KyIbTYPHOM, TEXHUYECKON CPEJbl, UCIOIB3YS JUIs
JTOr0 XMMHUYECKHE 3HAHMUS,
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3) mpuobperenue 00y4yarOIIMMUCS OMbBITa PAa3HOOOPA3HOW NEATENLHOCTH, TIO3HAHUS M CAaMOITO3HAHMUS; KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHTHOCTEH),
UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE JUI PA3IMYHBIX BHUJOB JAEATENbHOCTU: PEIIEHUs Mpo0JieM, NPUHATHS PELIeHUH, MOMCKA, aHaiu3a U 00pabdoTKU
UH(pOpPMaLIMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHHIA, COTPYIHUYECTBA, OE30MaCHOr0 OOPAIIeHNUs C BEIECTBAMU B IIOBCEIHEBHON YKU3HU.

O0mas xapakTepucTHKa y4e0HOro npeaMera.

OcobeHHoCTH cofiepkaHUsd OOy4eHHUs XMMUU B OCHOBHOHM IIKOJE OOYCIIOBJIEHBI CHELU(PUKOW XUMHMM KaK HayKd W IMOCTaBIECHHBIMU 3aJadyaMH.
OCHOBHBIMU TIPOOJIEMaMU XMMHHU SBIISIOTCS M3yYEHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCMMOCTH HMX CBOWMCTB OT CTPOCHHMS, MOJIyYCHHE BEUIECTB C
3alaHHBIMM CBOMCTBAaMH, HUCCIIEIOBAaHUE 3aKOHOMEPHOCTEM XMMUYECKUX PEAaKLMHU M IyTed yNpaBICHUS UMM B LEJSIX MOJY4YECHHs BEIIECTB, MaTEpPHAJIOB,
sHepruu. [loaToMy B mpuMepHOIl mporpamMme 1o XMMUHU HalllIM OTPA’KEHUE OCHOBHBIE COJEPKATENIbHbIE JIMHUU:

e BelIeCTBO — 3HAHUS O BEIIECTBE U CTPOCHUH BEILECTB, UX BAKHEUIINX (PU3MUECKUX U XUMHUECKUX CBOWCTBAX, OMOJIOTHYECKOM JICHCTBHH;

® XMMHMYeCKasl peakunMs — 3HaHUS 00 YCIIOBHUSX, B KOTOPHIX IMPOSIBISIOTCS XMUMHUYECKHE CBOMCTBA BELIECTB, CIIOCOOHBIX YHPABIATh XUMHYECKHMMHU
IIpoLeccamy;

® MpUMeHeHHe BelleCTB — 3HAHUS U OIBIT MPAKTHYECKON JEATEIHHOCTH C BEIIECTBAMHU, KOTOPBIE HAaHOO0JIee YacTo YIOTPEOIISIOTCS B COBPEMEHHOH KHU3HH,
LIMPOKO HCIIONB3YIOTCA B IPOMBIIIIIEHHOCTH, CEJIBCKOM XO03MCTBE, HA TPAHCIIOPTE;

e §3bIK XMMHMH — CUCTEMa BaXHEHIIMX NOHATHH XMMHMHM U TEPMUHOB, B KOTOPBIX OHM ONMCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKUX BELIECTB, T.€. UX
Ha3BaHUs (B TOM YMCJIE U TPUBUAIbHBIE) XUMUUECKHE (GOPMYJIbI U YPaBHEHHUSI, a TaK K€ MpaBuiia nepeBoaa HHGOpMaIlUU ¢ €CTECTBEHHOTO S3bIKa Ha S3bIK
XUMHHU U 00paTHO.

[TockOIBKY OCHOBHBIE COJIEPKATENIBHBIC TUHUU MIKOJIBHOTO KypCca XUMHH TECHO MEPEIIETEHbI, B IPUMEPHON IPOTPpaMMe COAEPKaHHUE MPEICTABIECHO HE 110
JUHUAM, a 1o pasznenaM: «OCHOBHBbIE MOHATHS XUMHM (YPOBEHb aTOMHO-MOJIEKYJISPHBIX MpeacTaBiIeHUN)», «[lepuonnyeckuil 3akoH W mepuogryecKas
cucrema xumuueckux snemeHToB [[. M. MenneneeBa. Ctpoenue BemiectBay, «MHOrooopasue XMMHUYECKHX peakiuil», «MHOrooopasue XUMHUYECKHX
BEILECTBY.

LleHHOCTHBIE OPHEHTHPBI COAEPKAHUA YUeOHOI 0 peaMeTa.

LleHHOCTHBIE OPUEHTHUPHI COAEPIKAHUS Kypca XMMHHU B OCHOBHOH IIKOJIE ONPEAEISIOTCS CHelUpUKOd XUMUU Kak Hayku. [IoHATHE «II€eHHOCTH»
BKJIIOYAET €MHCTBO OOBEKTHBHOTO (KaK CYOBEKT) U CyOBEKTHBHOTO (OTHOILIEHHE CyOBEKTa K 0OBEKTY), IO3TOMY B KayeCTBE LEHHOCTHBIX OPHEHTHPOB
XMMHUYECKOT0 00pa30BaHMsI BCTYIAIOT 00BEKTHI, H3y4yaeMbIe B Kypce XUMUH, K KOTOPBIM y 00y4aromuxcst popMupyercst IIeHHOCTHOE OTHoIeHue. [Ipu aTom
BEYLIYIO pOJIb UIPAIOT MO3HABATEIbHbIE IEHHOCTH, TaK KaK JIAaHHBIM yueOHbII MpeaMeT BXOAMUT B IPYNIY MPEIMETOB MO3HABATEILHOTO IMKJa, [JIaBHAS
1LI€JIb KOTOPBIX 3aKJIFOYAETCS B U3YUYEHUU TIPUPOJIBL.
OcCHOBY TNO3HaBaTEJIbHBIX LIEHHOCTEW COCTABJISIOT HAaydHble 3HAHUS, HAyYHbIE METOJIbl MO3HAHUS, HAyYHbIE METOJbl MO3HAHUS, a LEHHOCTHBIE
OpHeHTaIuH, (POpMUpPYEMbIE Y 00YJAIOLINXCS B MPOLIECCE N3YUEHUSI XUMHH, TIPOSIBISIOTCS:
® B IIPU3HAHUM LIEHHOCTH HAyYHOI'O 3HAHMsI, €ro MPaKTUUECKOW 3HAUUMOCTH, IOCTOBEPHOCTH;
® B IICHHOCTH XMMHYECKHX METOJOB UCCIIEI0BAHUS )KUBOW U HEKUBOM IPUPOIBL;
e B IIOHUMaHHUH CJIOKHOCTU U IPOTUBOPEUMBOCTH CAMOI'0 IIpOrpecca Mo3HaHMsI KaKk U3BEUHOro cTpemiieHus Kk Mctune.
B kauecTBe 00BEKTOB IIEHHOCTEH Tpy/a U ObITa BBHICTYNAIOT TBOPUECKAsk CO3UIATENbHAs JesITeIbHOCTD, 3J0POBbI 00pa3 KU3HH, a IEHHOCTHBIE OPUEHTAIINN
COJIepKAHUS Kypca XUMHH MOTYT pacCMaTpPUBAThCs Kak (POPMUPOBAHUE:
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YBaXUTEIbHOTO OTHOLIEHUS K CO3UIATEIbHOM, TBOPYECKOH ACSITEIBHOCTH;
NOHUMaHHS HE0OXOAUMOCTH 30POBOT0 00pa3a KU3HHU;
noTpeOHOCTH B 0€3yCIOBHOM BBIMIOJIHEHUH MPAaBHJI 0€30IaCHOTO UCIOIb30BAHMUS BEIIECTB B MOBCEIHEBHON KU3HU;
CO3HATENIbHOTO BhIOOpa OyayIiei npodeccuoHaIbHON ASITETLHOCTH.
Kypc xumuu o6nanaer BOZMOXHOCTAMU JUIsl (GOPMUPOBAHMSI KOMMYHUKATHUBHBIX LIEHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIOT MpOIlecc OOIICHUs, TpaMOTHAas
peyb, a ICHHOCTHBIE OPUEHTALMK HAIIPABJICHBI HA BOCIIMTAHUE Y YYaIIUXCH:
MIPaBUIILHOTO UCIOJIB30BAHUS XUMUYECKON TEPMUHOJIOTUH U CUMBOJIUKH;
NOTPEOHOCTH BECTH JUAJIOT, BBICIYIIMBATh MHEHUE ONMOHEHTA, y4aCTBOBATh B TUCKYCCHH,
CIIOCOOHOCTH OTKPBITO BBIPAXKaTh U apTyMEHTUPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3paHUSI.
Pe3yabTaTsl H3ydeHnst y4eOHOT0 npeaMera.

JlearenbHOCTh  00pa30BaTENILHOTO YUYPEXKACHUS O00mero ooOpa3oBaHus B OOyYeHMHM XHMHUHU [IOJDKHAa OBITh HampaBieHa Ha JOCTH)KEHHUE
00y4arOIMMUCS CIIEAYIOMUX JUYHOCTHBIX Pe3yJIbTATOB:
B [IEHHOCTHO-OPHEHTAIIMOHHOHN cepe — YyBCTBO TOPAOCTH 32 POCCUHCKYI0 XMMHUYECKYIO HAayKy, TyMaHH3M, OTHOLICHUE K TPYAY, LEICYCTPEMIIEHHOCTb,
CaMOKOHTPOJIb U CAMOOILICHKA;
B TPYJIOBOH cpepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaNbHEHIIeH 00pa3oBaTeIbHON TPACKTOPHH;
B TI03HABATEJIbHOW (KOTHUTHBHOM, UHTEJIEKTYalbHOI) cepe — MOTHUBALIUS YUEHUs, YMEHHE YIIPABIATH CBOEH MMO3HABATEIbHOMN 1€ TETbHOCTBIO.
MeranpeaMeTHBIMHU pe3yabTaTaMHM OCBOCHHUSI BBITYCKHUKAMHA OCHOBHOM IIKOJIBI POIPaMMBbI IT0 XUMHH SIBIISIIOTCS:
BJIAJICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAyYHBIMH CIOCOOAMHU JESITENbHOCTHU: HAOMIO/IEHHE, HM3MEpEeHHEe, SKCIEpPUMEHT, y4eOHOEe HCCIlIeJOBaHUE;
IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHUCTEMHO-UH(QOPMAIIMOHHBIM aHaIu3, MOJEIMPOBAHME)UISI M3YyYEHUS DPA3IUYHBIX CTOPOH OKpYXKarolleu
JEHCTBUTEIILHOCTH;
MCIIOJIb30BaHNE YHUBEPCAJIBHBIX CIIOCOOOB JEATENIBHOCTH MO PEUICHHIO MPOOJIEM M OCHOBHBIX MHTEJIEKTYyaJIbHbIX Oomepanuii: (opMyInpoBaHUE TUIIOTES,
aHaJIu3 ¥ CUHTE3, CpaBHEHUE, 00001IeHNe, CUCTEMAaTH3allus, BBISIBIIEHUE IPUYMHHO-CIIEICTBEHHBIX CBSA3EH, ITOMCK aHAJIOTOB;
YMEHHE F€HepUPOBATh UIEH U ONPEIENATh CPECTBA, HEOOXOAUMBIE JIJISl UX peaTu3aluy;
YMEHUE ONpeAeNaTh eI U 3aa4H JesITeIbHOCTH, BEBIOUPATh CPEICTBA pealln3alluy 1€ U IPUMEHSATh UX HE MPAKTHKE;
MCIIOJIb30BAaHUE PA3INYHBIX UCTOUHUKOB JUIS MTOJTy4YEHUsI XMMUUYECKO HH(pOpMaLH.
IIpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IIPOrPaMMBI 110 XUMUU SIBIISTFOTCS:

B no3naBarenbHOU cdepe:

JlaBaTh OMpPEJeNICHUs] U3yYCHHBIX MOHSATHNA: BEIECTBO (XMMHUYECKHM JIEMEHT, aTOM, MOH, MOJIEKYJa, KPUCTAIIMUYECKasi pelIeTKa, BEIeCcTBO, MPOCThIE U
CJIO’KHBIE BEILECTBA, XUMHUYECKas (OopMyna, OTHOCHUTENIbHAas aTOMHas Macca, OTHOCHTENbHas MOJEKYJSpHas Macca, BaJEHTHOCTh, OKCHJIbI, KHUCJIOTHI,
OCHOBaHU$, COJIU, aM(POTEPHOCTh, UHIUKATOPHI, IEPUOANYECKAsE CHCTEMA, U30TOMbl, XUMUYECKasl CBA3b, AIEKTPOOTPHUIIATEIHHOCTh, CTENIEHb OKHUCICHHUS,
AIIEKTPOJIUT); XUMHUYECKash peakuus (XMMUYECKOe ypaBHEHHE, T'€HETHYeCKasl CBs3b, OKHCICHHE, BOCCTAHOBJICHHE, DJICKTPOJUTHYECKAs IHCCOLMAINS,
CKOPOCTh XUMHUYECKOM peaKIum);
dbopmynupoBath nepuoandeckuii 3akon J1. 1. MenneneeBa u pacKpbIiBaTh €ro CMbICI,
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OINMCHIBAaTh JIEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO IIPOBEJEHHBIE SKCIIEPUMEHTBI, UCIIOJIBb3YS ISl STOTO €CTECTBEHHBIN (PYCCKUM, POJHON) A3BIKU SI3BIK
XHUMUU;
OTHUCBIBATh M Pa3JIMUaTh U3yYEHHBIC KIACChl HEOPTAHMYECKUX COSIUHEHUH, TIPOCTHIC M CJIOKHBIC BEIIECTBA, XUMUUYECKHUE PEAKIINH;
KJ1acCu(pUITMPOBaTh U3yUYCHHBIE OOBEKTHI U SBJICHNUS,
HaOJII0aTh IEMOHCTPHUPYEMBIE U CAMOCTOSATEILHO ITPOBOIUMBIE OIBITHI, XHMUYECKHUE PEAKIINH, POTCKAIOIINE B IIPUPOJIC U B OBITY;
JcJiaTb BBIBOJIbBI U yMOSaKHIO‘-IeHI/ISI n3 H216JIIO,[[€HPII>1, I/I3yLICHHBIX XUMHUYCCKUX SaKOHOMepHOCTeﬁ, HpOI‘HO3I/IpOBaTb CBOfICTBa HCI/I3yT-IeHHBIX BCIICCTB 11O
AQHAJIOTUHU CO CBOMCTBAMU U3Y4YECHHBIX;
CTPYKTYpUPOBATh U3YYECHHBIN MaTepuall U XUMUYECKYIO HHPOPMAIIUIO, OTYYSHHYIO U3 JPYTUX UCTOYHHKOB;
MOJIETTUPOBATh CTPOCHHE aTOMOB AJIEMEHTOB MEPBOTO - TPETHETO MEPUOJIOB, CTPOCHUE IPOCTEHILINX MOJIEKYII.
B 11eHHOCTHO-OpHUEHTALIMOHHON cdhepe:
aQHAJIM3UPOBATH U OIEHUBATH IMOCIIECACTBUS JUIsl OKPYXKAIOIIEH cpeibl OBITOBOW U MPOU3BOJICTBEHHOU JIEATEILHOCTH YEJIOBEKA, CBI3AHHOU € repepadoTKON u
HCIIOJIb30BAHKMEM BEILIECTB;
Pa3bACHATH Ha NIpUMepax (IPUBOAUTH IPUMEPHI, TIOITBEPKAAIONTNE) MATEPHAIBHOE SITMHCTBO U B3aUMOCBS3M KOMIIOHEHTOB KUBOW W HEKUBOHW MIPHUPOIBI U
YyelloBeKa KaK BaKHYIO 4acTh ATOTO €MHCTBA;
CTpOI/ITI) CBO€ ITOBCACHUEC B COOTBETCTBUH C HpI/IHHI/IHaMI/I 6€p€)KHOFO OTHOIIICHUSA K HpHpOI[e.
B tpynosoii chepe:
HHaHI/IpOBaTB u HpOBO]II/ITI) XI/IMI/I‘-ICCKI/II\/JI 3KCHepI/IMeHT;
HUCITIOJIB30BATh BECUICCTBA B COOTBECTCTBHUU C UX HpeI[Ha3Ha‘-ICHI/IeM u CBOfICTB&MI/I, OIIMCAHHBIMU B I/IHCTp}/KIII/ISIX 110 HpI/IMeHeHI/IIO.
B cdepe 6e30macHOCTH JKM3HSAEITCILHOCTH:
OKa3bIBaTh MEPBYIO TIOMOIIIb PU OTPABJICHUAX, 0)KOTaX U APYTUX TpaBMaxX, CBA3aHHBIX C BEIIECTBAMHU U JTA0OPATOPHBIM 000PYIOBAHHUEM.

MecTo yueGHOro npeaMera B y4eOHOM IIaHe.

OcoleHHocTH conepkaHus Kypca «XUMHUs SBISIOTCS INIaBHOM MPUUYUHON TOTO, 4TO B 6a3uCHOM y4eOHOM (00pa3oBaTeIbHOM) IUIaHE ATOT MPEMET
HOSBIISIETCS MOCTEIHUM B Psi/ly €CTECTBEHHO-HAYYHBIX TUCIUIUIMH, IIOCKOJIBKY Ui €0 OCBOCHUS IKOJIBHUKHU JOJDKHBI 00JIaaTh HE TOJIBKO OMpPEeICHHBIM
3armacoMm MnpeaBapuTeIbHbIX €CTECTBEHHO-HAYUYHbBIX 3HAHUM, HO U JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHUEM.

VYuuTeiBas npoduIIb JIULEes, B Tapaiensix 8-9 K1accoB Co3/1aHbl KJIACCHI ¢ YIITYOJISHHBIM U3YY€HUEM XUMHUH.

KJIACC KosauyecTBo yacoB (Henesi/ rom)
7 1/34

8 2/68

8 crienuanu3upoOBaHHbBIN 4/136

9 2/68

9 ciennaIu3upPOBAHHBIN 4/136
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Yactp, popMupyemasi ydacTHUKaMH 0Opa30BaTEIBHOTO IMPOLECCa, PEATH3YeTCs C IENBI0 YIOBJIECTBOPEHHS MOTPEOHOCTEH O0YYaroluXcs, poIUuTeNne u
He1laroruyeckoro KosuiekTuBa. OTBEJEHHOE BpeMs YUMTEIEM HCIOJb3YyeTCs Ha KOPPEKIHIO Mpoliecca 00y4eHus yepe3 passinyHble (GOpMbl OpraHHU3aluu
JESATEIIBHOCTH 00y4arouXcsl.
Y4yeOHuKH:

1) 2.1.2.4.1.2.1 Epemun B. B., /Ipo3noB A. A., Jlynun B. B.. Xumus. BBegenne B npeamer. 7 kinace» U3nareancrso «/Ipoda»

2) 1.2.4.3.2.1 Epemun B.B., Ky3pmenko H.E., [lpo3noB A.A. u ap.. «Xumus 8 MznarensctBo «/Ipoday (yriydaeHHOe n3ydeHue)

3) 1.2.4.3.2.2 Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A. u ap.. «Xumus 9» U3narensctBo «poday» (yrirydjieHHoe u3yyeHue)
ConepxaHue 0CHOBHOI0 001ero o0pa3oBaHus 10 y4eOHOMY NpeaMeTy
Pa3nes 1. OcHOBHBIE NOHATHS XMMHH (YPOBEeHb aTOMHO-MOJICKYJ/ISIPHBIX NIPeACTABJICHHU).

[Ipenmer xumuu. Meronabl NO3HAHUS XUMHMM: HAOIIOJEHUE, SKCIEPUMEHT, u3MepeHue. MCTouHMKM XuMUYecKod MHQpOpMaluu: XUMHUYecKas
nureparypa, IHTepHer.

Yucteie BemecTBa U cmecu. OuncTka BemecTB. [IpocTeie u ciiokHbIE BelecTBa. MeTaibl 1 HEMETAJUIbl. XUMUYECKUHM 2JIEMEHT, aTOM, MOJIEKYJIA.
3HaKM XMMHUYECKHUX 3JEMEHTOB. Xumudeckas ¢opmyina. BameHTHocTh Xxumuueckux syeMeHTOB. CoctaBneHue (opMyn OHMHAPHBIX COCTUHEHUH 110
BAJIEHTHOCTH aTOMOB XMMHUYECKUX JIEMEHTOB U ONpe/eIeHNEe BAICHTHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB 110 (popMysiaM OMHAPHBIX COSIMHEHUH.

OtHocuTenbHast aroMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10151 XMUMUYECKOTO 3JIEMEHTA B CJI0KHOM BelecTBe. KonnuecTBo
BemecTBa. Moib. MomsipHast Macca U MOJISIPHBIN 00beM.

duznyeckue SIBICHUA U XUMHUYecKue peakiuu. [Ipu3Haku u ycrnoBHUs NPOTEKaHUS XMMUYECKUX peakUuid. 3aKOH COXpaHEHHS! MacChl BEIIECTB MPHU
XMMHUYECKHX peaklusax. Xumuueckue ypaBHeHus. Ko uieHTsl B ypaBHEHHSIX XUMUYECKUX PEaKIMii KaKk OTHOLIEHUS KOJIMYECTB BEIIECTB, BCTYMAIONINX
1 00pa3yIoIIUXCs B pe3ybTaTe XUMHUECKOU peakiuu. [IpocTeiiime pacyeTsl 0 ypaBHEHHUAM XUMUYECKUX PEaKIIUA.

OcHoOBHBIE KJIaCCBl HEOpPraHWYECKMX coenuHeHuil. HomeHkmarypa Heopranumdeckux semecTB. Kucnopoa. Bosngyx. I'openne. Oxcuabl. Okcupsl
MeTaJIJIOB U HemeTauioB. Bonopoa. Boga. Ounctka Boasl. B3auMopelicTBue BOJbI ¢ OKCHAAMU METAJUIOB W HeMmeTayuloB. Kucnotel, kinaccuduxanus u
CBOWCTBA: B3aMMOJIEIICTBHE C MeTajulaMH, OKCHJaMHM MeTayioB. OCHOBaHUS, KIacCU(UKAIMs M CBOMCTBA: B3aUMOACHUCTBHE C OKCHUIAMHU HEMETAIJIOB,
kuciaoraMu. AmgortepHocTh. KucnorHo-ocHoBHBIE uHAMKaTOphl. Conu. Cpeanue conu. B3aumopneiicTBue coneil ¢ MeTamyiaMu, KUCIOTaMH, IIEeI0YaMHu.
CBs13b MEXly OCHOBHBIMHU KJIACCAMHM HEOPTraHMYECKUX COECUHEHUM.

[lepBoHayanbHbIE IPEACTABIECHUS O €CTECTBEHHBIX CEeMeNCTBaX (Irpynmnax) XUMUYECKUX JIEMEHTOB: IIEJIOUYHbIE METAILIbI, TaJIOT€HBI.

Paszgea 2. [lepuoagnyeckuii 3aK0H U NepuoanvecKasi cucreMa xXumMudeckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHue BelecTn

[Tepuoanueckuii 3akoH. UCTOpUS OTKPBITHS TEPUOANYECKOTO 3aKOHA. 3HAUEHUE MTEPUOJUYECKOT0 3aKOHA ISl Pa3BUTHS HAYKHU.

[Tepuonuueckas cucremMa Kak €CTECTBEHHO-Hay4yHasi KjlacCU(UKalus XUMUYECKUX 31eMeHTOB. TabnuuHas ¢opma mpeacTaBlIeHus KiacCHpUKaUu
XUMHUYECKHX 37eMeHTOB. CTpykTypa Tabnuubl «I[lepuoanueckas cucrema xumuueckux sneMeHToB [I. . MenaeneeBa». @u3nyeckuil CMbICI MOPSAKOBOTO
(aToMHOTr0) HOMEpa, HOMepa Meproja U HoOMepa TPYIIbI (U JIEMEHTOB A-TpyIm).

Ctpoenue aroma: spo U JIEKTpoHHas 00010uka. COCTaB aTOMHBIX siep: MPOTOHBI M HEUTPOHBI. MI30TOMBI. 3apsa aTOMHOTO Si7jpa, MacCOBOE YUCIIO
¥ OTHOCHUTEJIbHAsI aTOMHAs Macca. DJIEKTPOHHAs 000JI0YKa aTOMa. DJIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX TIEPHOIOB.
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XUMHUYECKasi CBs3b. DJEKTPOOTPHUIIATEIBHOCTh aTOMOB. KoBaneHTHas HeEMoJsipHas W TOJspHas cBs3b. VMOHHAs CcBs3b. BaneHTHOCTh, CTENeHb
OKHCIJICHUSI, 3apsi/] HOHA.
Pa3nes 3. MHoroo6pa3ne XuMHYeCKHX peaKIMil.

Krnaccudukamuss XMMHYECKHX pEaKUWil: peakuu COCIUHEHUS, Ppa3I0KEHHs, 3aMEIICHHs, OOMEeHa, SK30TepMHYECKHE, DHIOTEPMUYECKHE,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC, HEOOpAaTUMBbIE, 0OpaTUMBIE.

CkopocTh XMMUYECKUX peakiuid. PakTophl, BIUSAIOMNE HA CKOPOCTh XUMUYECKUX PEAKITHH.

PacTBOpBI. DieKTpOoTUTHYECKAS AUCCOLUAIMS. DIEKTPOIUTHI M HEJIEKTPOIUThl. KaTHOHBI 1 aHnOHBI. J{uccoruanus coneid, KUCIOT U OCHOBAaHUH B
BOJHBIX pacTBOpax. Peakiuy HOHHOTO 0OMEeHa B pacTBOpax 3JIEKTPOJIHUTOB.

Pa3znen 4. MHoroo0pasue BelecTs.

ECTGCTBGHHI)IC CeMef/'ICTBa XUMHUYCCKUX 3JICMCHTOB MCTAJIJIOB U HEMCTAJIJIOB. O6Hla$I XapaKTepI/ICTI/IKa HEMCTAJIZIOB HA OCHOBC HUX IIOJIOKCHHSA B
MEPUOIUYECKON CHCTeME. 3aKOHOMEPHOCTH H3MEHEHHUs (U3MYECKUX M XHUMHUYCCKHX CBOWCTB HEMETAUIOB — TMPOCTHIX BEIIECTB, WX BOJOPOIAHBIX
COGHHHGHHﬁ, BBICIIINUX OKCHUI0B 1 Kncnopoacoxlepxcamnx KHCJIOT Ha HpI/IMepC 3JICMCHTOB BTOpOFO nu TpeTBeFO HCpI/IOIIOB.

OO6m1as XxapaKTEepPUCTHKAa METAJIOB HA OCHOBE MX TOJIOXKEHUS B NIEPUOIUYECKON CHCTeME. 3aKOHOMEPHOCTH M3MEHEHHUS (U3HYECKUX U XUMHUYECKHUX
CBOMCTB METAJUIOB — MPOCTBIX BELIECTB, X OKCUIOB M TMIPOKCUIOB Ha NMPUMEPE JIEMEHTOB BTOPOIO U TPETHETO MEPUOA0B. AMPOTEPHBIE COEANMHEHUS
amomuHUs. OO0I1ast XapaKTepUCTHKA Kelle3a, €ro OKCHIOB U TUIPOKCHIOB.

Pa3nes S. JxcniepuMeHTaIBLHAsE XUMHUSL.

JleMOHCTpallMOHHBIH 3KcniepuMeHT. 1. [Ipumepsl pusnueckux siBineHuid. 2. [IpuMepbl XUMHUYECKUX PEAKIUI C SIPKO BBIPaXECHHBIMU H3y4aeMbIMU
npu3HakaMu. 3. Peakuuu coequHEHus, pas3lioKeHHs, 3amMeleHns, ooMeHa. 4. Peakunu, WITIOCTpUPYIONIUE CBOWCTBA U B3aMMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHMYEeCKUX COeAUHEHMH. 5. ONbITh, WLIIOCTPUPYIOIINE 3aKOHOMEPHOCTH HM3MEHEHHMS! CBOWMCTB IIEJIOYHBIX METAUIOB U TajoreHoB. 6. OmbITHL,
WJUTFOCTPUPYIOLUE 3aKOHOMEPHOCTU H3MEHEHUs CBOWCTB TMIPOKCHUIOB U KHUCIOPOACOIAEPKAIIMUX KHUCIIOT 3JIEMEHTOB OXHOro nepuozga. 7. Ilpumepsl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiui. 8. DaxkTophl, BIUSIOUIME HAa CKOPOCTh XMMHYECKUX peakuuid. 9. Ilpumepsl 5K30- U 3HAOTEPMHUYECKUX
peakiuii. 10. CpaBHeHHE SJIEKTPONPOBOJAHOCTH PACTBOPOB DIEKTPOJIUTOB U HednekTponuToB. 11. Peakumu wonHOro oOmena. 12. OmbITH,
WUTIOCTpHUpYIOIKE (PU3NUecKre U XUMUYECKHE CBOMCTBA N3y4aeMbIX BEILECTB.

JlaGopaTtopHsliii 3xcniepumenT. 1. [Ipumeps! ¢puzndeckux senenuid. 2. [lpumepsl xumuueckux peakiuid. 3. Paznenenue cmeceid. 4. Ilpusnaku u
YCIIOBHS TEYEHUSI XUMAYECKHUX peakiuil. 5. Tunsl xumMuueckux peakuuil. 6. CBOKWCTBA U B3aUMOCBSA3b OCHOBHBIX KJIaCCOB HEOPTraHWYECKUX COCAUHEHUH. 7.
@DaxTophl, BIMSAIOIMIME HA CKOPOCTh XMMHMUECKUX peakiuil. 8. CBoilcTBa cojieil, KUCIOT U OCHOBAaHUM KaK AJIEKTPOIUTOB. 9. OMBITHI, WIIOCTPUP YIOLIUE
duznyecKkne 1 XuMUYeCcKHe CBOMCTBA U3ydaeMbIX BemiecTB. 10. OnbITHI 110 MOTYYEHUIO H3yYEHHBIX BEIIECTB.

PacuerHsble 3agaun. 1. Beruuciienue OTHOCUTEIHON MOJIEKYISIPHOW Macchl M MOJIIPHON Macchl BEIIECTBA 110 ero XumMuueckon hopmyie. 2. Pacuer
MacCOBOM JIOJIM XMMUYECKOTO 3JIEMEHTA B COEIMHEHMH. 3. PacueT MaccoBOW A0JIM pacTBOPEHHOrO BEIIECTBA B pacTBope. 4. BpluncieHns 0 XUMUYECKUM
YPaBHEHUSIM MacChl WJIM KOJIMYECTBA BEIIECTBA OJHOIO M3 YYACTBYIOUIUMX WM IIOJIYYAIOIIMXCS B PEAKLUU COCAVUHEHUN II0 HM3BECTHOM Macce WIH
KOJIMYECTBY BEILECTBA APYTOr0 COCAMHECHHS.
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IIpumepHbIe 00bEKTHI IKCKYpPcHii. My3en MUHEpaIorHueckue, KpaeBeauecKue, Xy/10KEeCTBEHHbIC, MEMOPHUAIbHBIE MY3€H BBIJAIOIIUXCS YUCHBIX-
XUMHUKOB. XuMHueckue jaboparopun oOpa3oBaTeNbHBIX YUPEKIECHUI CPEIHEro W BBICHIETO MpOgecCHOHAIbHOIO0 00pa3zoBaHus (yueOHble U Hay4yHBIE),
Hay4HO-UCCIIeI0BATENbCKUE OpraHu3anuu. BogoouncTHbie COOpyx)eHus. DKCKYPCUU Ha IPUPOY.

IIpuMepHbIe HanpaBJIeHUs] MPOEKTHOW JesITeILHOCTH oOyyarommxcsa. 1. Pabota ¢ HCTOYHUKOM XMMHUYECKOW HMH(OpPMAIMU — UCTOPUUYECKHE
0030pbI CTAHOBJICHUSI U PA3BUTHUSL U3YUCHHBIX MOHSATUH, TCOPUU, 3aKOHOB; KU3Hb U JICATECIHOCTh BBLAAIOIIUXCS YUYEHBIX-XUMUKOB. 2. AHAIUTHUYECKUE
0030pbl HHOPMALIMK O PELICHUIO OMPEEIEHHBIX HayYHBIX, TEXHOJIOTMUYECKUX, MPAKTUYECKUX mpobiem. 3. OBiaseHrne 0OCHOBaMU XMMUYECKOTO aHaIH3a.
4. OBnazieHNEe OCHOBAMU HEOPraHUYECKOIO0 CUHTE3A.

OOyuenne xumum B 7 KJacce.
Leab n3yyeHus NpomneaeBTHYECKOT0 Kypca XUMHUM: ITOATOTOBHUTh YUAIIMXCS K U3YUCHHUIO YICOHOTO MPEIMETa «XHUMHUS.
OcHoBHbIE 32124 U3y4YeHUsI MPOIeIeBTHYECKOr0 Kypca XUMHU:

pasrpy3uTh, HACKOJIBKO 3TO BO3MOKHO, KYpPC XUMUU OCHOBHOM IIKOJIBI;

c(hopMHUPOBATh YCTONYMBBINA TO3HABATENbHBIN HHTEPEC K XUMUM;

0TpaboTaTh T€ MPEAMETHBIC 3HAHUS M YMEHUA (B NEPBYIO OUYEPEb SKCICPUMEHTAIbHBIC YMEHHS, a TAK)XKE YMEHUs PeIllaTh pacueTHhIC 3aJa4uM), Ha
dbopMupOBaHHE KOTOPBIX HE XBAaTAET BPEMEHU MPU U3YUYCHUU XUMHH B 8-M U 9-M Kilaccax;

pacckaszath O SIpKUX, 3aHUMATEIbHBIX, YMOIIMOHATILHO HACKHIIICHHBIX MNU30/]aX CTAHOBJICHUS M PA3BUTHUS XUMHUU, YETO YUUTEIb, HAXOSICh B BEUHOM
HEHTHOTE, MTOYTH HE MOXKET ce0e TTO3BOJIUTE;

WHTETPUPOBATH 3HAHUS TIO MPEMETaM €CTECTBEHHOTO IIUKJIa OCHOBHOM IIIKOJIBI HA OCHOBE YY€OHOW JUCITUTUTMHBI « XUMUS

OcHOBY M3y4€HHS TPOTEEBTUYECKOTO Kypca XUMHUHU COCTABJISIIOT:
1)  ;mesATenbHOCTHBIN MOOXO.;
2)  BUTareHHbIN NOJXOJ K U3YyYEHUIO IIPEIMETA;
3)  Teopwus MOATamHOTrO (OPMUPOBAHUS YMCTBEHHBIX JIEHCTBUI;
4)  TPUHIMN UHTETPATUBHOTO MOAXO0/a B 00pa30BaHUH,
5)  UCHOIB30BaHUE IEKTPOHHBIX 00pPa30BaTENBHBIX PECYPCOB.
Peanuzamus manHON pabodeil mporpaMMbl mpesnonaraeT GOpMUpPOBaHUE Y YYaIIUXCS OOMICYYEeOHBIX YMEHHMH M HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB
JIeATEeIbHOCTH U KIKOYEBbIX KOMIETEHITUH:
WCITOJIH30BaHUE JUIsl TIO3HAHUS OKPYIKAIOIIETO MUPA PAa3TMYHBIX HAyYHBIX METOI0B (HAOJI0IeHHE, U3MEPEHHE, ONTMCAaHNE, YKCTIEPUMEHT);
MPOBEJICHUE MPAKTUYECKUX U JTA0OPATOPHBIX padOT, HECIOKHBIX IKCIIEPHUMEHTOB U OMMCAHUE UX PE3YJIbTATOB;
WCITOJIH30BaHUE JIs PEIIEHHUs TO3HABATENIBHBIX 3371a4 PA3INYHbIX HCTOYHUKOB WH(OpMAInu;
npecTaBiIeHre HH(OPMAIIMK B Pa3IMYHOM BU/IE, IEPEBOI MH(GOPMAIIUK U3 OJTHOTO BUA B JPYTOil;
COOTHECEHHE BUTAr€HHOTO OIbITa JUYHOCTH C M3YyYaeMbIM MaTEpPHAJIOM, BBISBICHUE MPOOJIEM B MHTEPIPETAIIMA BUTATC€HHOTO OTBITA C MO3UIIUNA
Hay4YHOI'O 3HAHUS;
coOI0IeHre HOPM U TPaBUJI TIOBEIEHUS B XUMUYECKUX JTA0OPaTOpUsIX, B OKpY’KaloIeH cpefie, a TaKKe MpaBui 3J0POBOro o0pasa KU3HH.

[Tporpamma paccuntana Ha 34 daca, u3 pacyera 1 yueOHBIN Yac B HEIEIIO.
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7 xn1acc. TEMATHYECKOE IINTAHUPOBAHHUE

Conepxanue YV

BBenenue

[Ipupona. ®usznueckue Tena. SApneHust npupoasl. Ecte- cTBO3HAHUE. | - CMBICIOO0pa3oBaHHE-THYHOCTHBIE Y'Y /]
EcrectBenHble Hayku. IIpeaMer un3ydeHuss Xu- MUU. MeCTO XMMMHU | - aHAJIU3, CHHTE3, CpaBHEHHUE, 000011IeHNE —
Cpelu ecTeCTBEHHBIX HayK. OOBEKThI KM- BOM W HEKMBOM MPUPOABL. | T03HABaTENbHbIE Y Y []

YpOoBHM OpraHu3alUy HEKUBOU U JKUBOM MAaTEPUH. - IOUCK U BBIJEJIEHHE HE00X0AUMMON HH(POPMALIUU
— no3HaBartenbHbie Y'Y /]

- IJIJAHUPOBAHUE, IPOTHO3UPOBAHUE —
ro3HaBareinbHbie Y'Y /]

- BBIPAKEHUE CBOUX MBICJIEH € JOCTATOYHOU
IIOJIHOTON ¥ TOYHOCTBIO — KOMMYHHUKATHBHBIE

- IUTAHUPOBaHHUE y4eOHOr0 COTPYJHUUYECTBA C
YYMTEJIEM U CBEPCTHUKAMU — KOMMYHHUKATHUBHBIE
YV I

- MOJIETUPOBaHuE U npeoOpa3oBaHue Mojenel
pa3HBIX TUIOB — [I03HABATEIIbHBIE

- BBIIIOJIHEHUE ACUCTBUI IO AITOPUTMY

- IMOCTPOEHHE JIOTUYECKON LENU PACCYKACHUH,
JTI0OKa3aTeJIbCTBO — IIO3HABATEIIbHBIE

- Y4ET MHEHUH Pa3HbIX MHEHUH,
KOOPJIMHHUPOBAHUE PA3HBIX MO3ULUH B
COTPYAHUYECTBE — KOMMYHHUKATUBHbIE

- OCO3HaHME OTBETCTBEHHOCTH 3a o0I1Iee J1eN10 —
KoMMyHHMKaTUBHBIE, TUUYHOCTHBIE.

- MOJIETTUpOBaHue U npeoOpa3zoBaHue MoJeel
pa3HBIX TUIOB (CXEMBbI, 3HAKH ) — I03HABaTeIbHbIE
YV I

- CAMOCTOSTEJILHOE CO3/1aHUE CIIOCOOOB PEIICHUs
po0GJieM TBOPUYECKOTO U MMOMCKOBOTO XapaKkTepa Ha
OCHOBE MeTO/1a peJIeKCHBHOM CaMOOPTraHN3aluU
— no3HaBaTeabHbIe Y Y J]

OT aroMa 10 BellecTBa

ATOM — HamMeEHbIIasl YacTUIlA BemecTBa. Hen3smMeH- HOCTh aTOMOB B | - CMBICII000pa30BaHUE-TUMYHOCTHBIE Y Y /|
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XUMHYECKMX NPEBpPALICHUSIX. XUMHUYECKMM d1eMeHT. CHMBOJIbI
aTOMOB XMMHYECKUX 3JIEMEHTOB. SnepHas peakuus. IIpoucxoxnenne
anemeHToB. [IpocTthie BemecTBa. CIOXKHBIE BEUIECTBA (XMMHYECKHE
coenuHeHMs1). Xumudeckas Gopmyna. YucioBoir mHaekc. OTKphITHE
XUMHUYECKHX 3JIEMEH- TOB. ATOMBI YCTOWYMBBIE U HEYCTONYMBBIE.
KpyroBoporsl aroMOB  XMMHMYECKHX DJIEMEHTOB B  IIPHUpOJE
(xuciopona, a3ora u yriaepo- na). @OTOCHHTE3 KaK OJWMH U3 IIyTeH
KpyroBOpoOTa yriepoa.

Pacnipenenenre aToMOB  XMMHUYECKHMX 3JEMEHTOB B  KOCMOCE
(Bcenennoii, nameit ['anaktuke, ConHeyHol cucteme) U Ha 3eM- J€.
Bomopon m remmii — caMmble pacHpOCTPAHEHHBIE SJIEMEHTHI BO
Bceenennoii. Kucimopon — camblil pacnpocTpaHEHHBI 3J€MEHT Ha
3emiie. Hambonee pacnpocTpaHeHHBIE JIEMEHTHI B Pa3HBIX YaCTIX
3emuu. XHMMHYECKHE DJIEMEHTHI B JKMBBIX OPraHU3Max: 3JIEMEHTHI
KU3HU, MaKpOo- M MHUKpO3JEMEHThl. buonoruuecku axTUBHBIE
BELIECTBA.

VYcroiiuuBble (cTaOuIbHBIE) M HEYCTONYMBBIE (PaJUOAKTHB- HBIE)
XUMHUYECKHE 2JIEMEHTHI. PaaroakTHBHbIN pacnaj. Paano- akTUBHOCTS.
W3oronsl. IlpuMeHeHne HEYyCTOWUYUBBIX (paauoaK- TUBHBIX) aTOMOB.
[lennas peakuus. AtomHas sHeprus. JKusHb M IeATENbHOCTh A. A.
bekkepens.

DneMeHTapHble 4acTUIbl (IPOTOHBI, HEUTPOHBI U AJIEKTPO- HBI), UX
OCHOBHBIE XapaKTEpUCTUKM — Macca U 3apsad. Sapo aro- ma.
MaccoBoe gncio. B3auMocBsa3b MaccoBOr0 UMCIIA C YUCIOM IIPOTOHOB
U HEUTpOoHOB. ATOMHas eauHUIa Macchl. [lopsaKoBBIT HOMEp
aJieMeHTa. DNeKTpoHHast o0ojouka aroma. JKu3Hb U Jes- TeIbHOCTb
2. Pesepdopna.

XWUMHYECKUH DJIEMEHT KaK COBOKYMHOCTh aTOMOB, HWMEOIINX
OJIMHAKOBBIN 3apsj sapa. CpaBHUTENbHBIA COCTaB U30TONOB BOJAOPO/Ia
u yraepoaa. CriocoOb 0003HaUYEHUS H30TOIIOB.

Hcropus  co3panus  Ilepuoaudeckoil  CUCTEMBI  XMMHYECKHUX
sneMeHToB. Ilepuomnunocts. Ilepumogmueckuit 3akon JI. 1. Men-
neneeBa. [lepuonuueckas cucrema. XusHb u gestenbHocTs . U.
Meuneneesa.

- aHaJNM3, CUHTE3, CPaBHEHHE, 0000IIeHIE —
Mmo3HaBartenbHbie Y'Y /]

- QaHAJIOT U, KJIACCH(PHUKAIU — TIO3HABATEIILHBIC
yva

- BOJIEBAsI CAMOPETYJISILUAS — perysaTuBHble Y'Y /]
- MOJIETTUPOBaHuE U npeoOpa3zoBaHue Mojemnei
Pa3HBIX TUMOB (CXEMbI, 3HAKH ) — MO3HaBaTEIbHBIC
yva

- CAMOCTOSTEIBHOE CO3/IaHUE CITOCOOOB PEIICHUS
po06JieM TBOPYECKOTO U MMOMCKOBOTO XapaKTepa Ha
OCHOBE MeT0/1a pe(hJIeKCHBHON caMOOpraHU3auu
— no3HaBareabHbie Y'Y /]

- U3BJICUYCHHUE U3 TEKCTOB HEOOXOAMMOU
uH(popMaluu — no3HaBarenbHbie Y'Y /[

- MOJICIMPOBaHUE U IpeoOpa3oBaHuE MOIEIEH
pa3HBIX TUIOB — [I03HABATEIIbHBIE

- BBIIIOJIHEHUE ACUCTBUI IO AITOPUTMY

- IMOCTPOEHHE JIOTUYECKOM LIENU PACCYKIACHUH,
JI0Ka3aTeJIbCTBO — IIO3HABATEIIbHBIE

- Y4ET MHEHUH Pa3HbIX MHEHUH,
KOOPJIMHHMPOBAHUE PA3HBIX MO3ULUHI B
COTPYJIHUYECTBE — KOMMYHUKATHBHBIE
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Ilepuonuueckas cucrema J[. M. MenneneeBa.  JIMHHBIN U
KopoTkui BapuanThl [lepuonnueckoit cucremsnl . M. Mennae- neesa.
[lepuonpl: KOpOTKHE M JUIMHHBIC. ['pynmbl, TJaBHbIE U TO- OOYHBIE
noarpynnsl. MadopMalys 0 XUuMHUYECKOM 3JIEMEHTE, CO- JIeprKalasics
B llepmommueckoiri cucreme J. M. Menneneesa. XusnHp wu
nearenbHOCTh H. Bopa.

Monekyna. Ilonstue o0 XuMHYeCKOM cBs3H. BemectBa Moule-
KYJISIPHOTO ¥ HEMOJEKYJISPHOIO CTPOCHHUS, HUX XapaKTepUCTHUKA.
Crpoenue Mosekyn. Mojenu MONEKyJ: IIapoCTEpP>KHEBBIE M Mac-
mra0Hple. MonekynspHas wmacca. [IpuMmepbl BelIECTB MOJIEKY-
JSIPHOTO CTPOEHMSI: MEPEKUCh BOAOPOJA, MOJIEKYJSIPHBIM BOJO- poOJ,
MOJICKYJISIPHBIM ~ KHUCJIOPOZ, O030H, MOJEKYJSIPHBI  a30T, MO-
JEKYJSIPHBIA MO, BOJIa, aMMHUAaK, YIJIICKHCIBIN Ta3, QyiepeH, MeTaH,
STWJICH, CHHUPT (STWIOBBIA CHOUPT), T[IMIEPUH, YKCyC (yKCycHas
KHCJIOTA), TJIF0K03a, caxap (caxaposa).

ArperaTHble COCTOSIHMS BelllecTBa (TBEpJOE, KUAKOE, ra3000pa3Hoe)
U uX xapakrtepuctuka. CTpoeHHE BOJbI B TBEPAOM, KHIKOM U
razoobpasHoM coctosHuM. Kpucrammmueckue u  amopd- Hble
BenlecTBa. PU3NUYECKUE TPOLECCHl: IUIABJIEHUE, KpUCTAIU3alNs,
UCMapeHue, KOoHAeHcalus, cyonumanus (Bo3roHka). du- 3uueckue
CBOMCTBa BelIecTBa (Temreparypa TIUIABJICHHS U TeMmIeparypa
KUIICHHUS).

Kpucramnel. Kpucrammueckas pemerka. Monsl. Kpucran- nudeckas
peleTka IMoBapeHHOM coiau. DopMmbl KpPUCTAIIOB pa3- JIMYHBIX
BemecTB (KyO, OKTa’Ap, MAOAEKadap, poMOodaAp, cTojduateie W
IuIacTUHYaThle KpucTtaiuibl). Cpoctku. pys3sl. JleHapuThl.
Knaccudukanus semectB nmo coctaBy. VHauBuayanbHble (YHUCTHIE)
BeniectBa M cMmecu. IIpocteie BemectBa. (CroKHBIE BeELECTBA
(XuMuyeckue coeuHeHus). MeTamasl U HeMeTalllbl, UX CBOWCTBA.
Heoprannueckue u opranuueckue BemecTBa. (OCHOBHBIE KIIACChI
HEOPraHMYECKUX BEIECTB: OKCHJbI, KHCIOTHI (CO- JIsSIHAs, CEepHasd,
a30THas, yroyubHas, pocdopHas), conu, ocHoBaHus. Lllenoun.
Ouznyeckue M XUMHYECKHE SBIEHUS. XHUMHUYECKas peak- Lus.
PearenTsl W NOpOAYKTHl peakUMU. 3aKOH COXPAHEHHUS MAacChl.
VYpaBHenne xumudeckoil peakumu. Koabdummentsl. [lpuzHakm
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XUMHUYECKHX pEaKIui: W3MEHEHHE IIBeTa, OOpa3oBaHUE OCaJKa,
BBIJIEJIEHUE Ta3a, BbIIEJIEHNE UM MOIJIOIIEHUE TEIIa, BOSHUKHOBEHUE
CBeETA.

JKCcnepuMeHTAIbHasE padoTa ¢ BemecTBaMu

Pa3znesnenue cmeceil. CriocoObl pa3zeicHusi cMeceid W OYHCTKa
BemiecTB. Hekoropele mpocTeiiie crnocoObl pa3/ieNeHusi CMecei:
IIPOCEUBAHUE, pa3[ClIEHUE CMecell IOpOIIKOB JKejle3a U Cephl,
OTCTauBaHUE, JIeKaHTallUs, LEHTPU(YTUPOBAHUE, pa3JeIeHue ¢
MIOMOIIBIO JICTUTENIFHON BOPOHKH, (mibTpoBaHHe. PUIBTPOBAaHHE B
naboparopuu, ObITy M Ha npousBojcTBe. Ilonarue o ¢uibTpare.
Ancopoumsi.  Ilomstme o0  agcopbumm w  aacopOeHTax.
AKTHBUpPOBAaHHBIA YTOJIb KaK BaKHEWIIUN afcopOeHT. YCTpoilcTBO
npotuBorasza. CriocoObl OUUCTKH BOJIBI.

JuecTunasuus, WM Teperoska. luctuuianus (IeperoHka) Kax
MPOLECC BBIJICJICHHS BEIIECTBA U3 KUJKON CMecH. JJucTHIIMpOBaHHas
BOJIa M 00JaCTH ee MPUMEHEHHUS.

Kpucrannuzaums  wim  BeimapuBanue.  Kpucrammmsamus  u
BhIIapUBaHUE B JabopaTopuu (Kpuctaumzatopsl u ¢dapdopoBsie
YalllKY JIsl BBITAPUBAHUS) U IPUPO/IE.
[leperonka Hedptu. HedrenpoayKTsl.
KHUJKOTO BO3/1yXa.

XHMHYECKHE peaKknuH. YCJI0BHS NPOTEKAHHS W INpPEKpPaLIeHHs
XMMHYECKMX peakuuil. XUMHUECKHE pEakIuu Kak [polecc
IPEBpALICHNs] OJHUX BELIECTB B ApPYrHe. YCIOBHS INPOTEKAHUS U
MPEeKpaLIEHUs] XUMUYECKUX peakuuid. CoNpuKOCHOBEHHE (KOHTAKT)
BelecTB, HarpeBanue. Katamuzatop. MuruOutop. VYmpasieHue
peakuusMy TOpeHHs..

IIpu3Haku XMMHYECKUX peakuui. [IpU3Haku XUMHUECKUX pEeaKIU:
U3MEHEHHUE IBeTa, 00pa3oBaHHE OCaJKa, PACTBOPEHUE IMOJIYYEHHOTO
OcaJKa, BBIIEJICHHE Tra3a, IOSBJICHUE 3allaxa, BbIACICHUE WU
MOTJIOUIEHHE TeIUIOTHI.

cDpEIKI_II/IOHHajI NEperoHKa

- aHaJIM3. CHHTE3. CpaBHEHHE, 00001IeHIE
U3BJIEYCHHE U3 TEKCTOB HEOOXOIUMOMN
uHOpMalnK, TO/IBEJICHUE IO TOHITHE
BBIIIOJIHEHUE JIEUCTBUI 10 aITOPUTMY,
JI0Ka3aTeJIbCTBO — IO3HaBaTebHbIe Y'Y /]

- KOHTPOJIb. KOPPEKIIMS, OLIEHKA.

Boneas camoperysnsius B CUTyalluu 3aTpyAHEHUS —
perynsatuBHbie YV ][]

- BBIP@XEHUE CBOUX MBICJIEH C JOCTATOYHOMN
MIOJIHOTOM ¥ TOYHOCTBhIO — KOMMYHHUKATHUBHbIE
YV

- UCTOJIb30BAHUE KPUTEPUEB /1151 0OOCHOBAHUS
CBOETO CYXJIEHUS - KOMMYHHUKaTUBHbIE Y Y 1.

BemecrBa BOKpyr Hac

Bo3nyx. Atmocdepa 3emnan. XHUMHYECKHH COCTaB BO3- JyXa.
CgoiictBa Bo3nyxa. Brnaxknocts. Kucnopog — camblil ak- THUBHBIN
KOMIIOHEHT BO3ayxa. ['opeHue BemecTtB B kuciopoae. OKuciaeHue

- HPaBCTBEHHO-3TUYECKOE OIICHUBAHUE
YCBaMBAEMOT0 COAECP)KaHUA — JIMYHOCTHBIE Y Y [
- TIOHMMAaHHE TEKCTOB, U3BJICUYCHNE HEOOXOAUMOI
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KHCJIIOPOAOM OPraHUYCCKUX BCIICCTB — HCTOYHHUK SHCPIrUM KUBBIX
opranm3mMoB.  Pa3nmenenue  BO3ayXa Ha  a30T M KHCIOPOX.
[Ipumenenne kucinopoma. CocraB BO3ayXa JIpeBHEH  3eMIlH.

[TosBnenune xucinopona B atmocdepe 3emun. KauectBo Bozayxa.
TokcuuHble BelecTBa B Bo3ayxe. O30H.

Bona — camoe pacnpocTpaHeHHOE Ha 3eMJI€ CIIOKHOE BEIlle- CTBO.
Kpyroopot Boas! Ha 3emiie. ArperatHele cocTosiHus Bobl. IIpecHas
Boza. JluctuimpoBanHas Boja. Boia — OCHOB- HOM KOMIIOHEHT BCEX
JKUBBIX OpPraHu3MoB. Boxa B opranusme denmoBeka. Ponp Boxbl B
IIPOMBIIIIEHHOCTH M CEIbCKOM XO03sicTBe. CTpOEHHE MOJIEKYJIbI
BOAbl. Monekyna BOAbl Kak Iunosib. Bomo- poaHas CBs3b U €€
BIMSHHE Ha (QU3MYECKUe CBoicTBa BOJbl. Boma — BaxHeHmmii
pacTBOPUTEIIb.

VYriekucnelii ra3: COCTaB M CTPOCHHME MOJIEKYJBl. Arperar- Hble
COoCTOSHUST W (DU3MUECKHME CBOMCTBA YIVIGKHCIOro Tasza. Pac-
TBOPUMOCTb ~ YITICKUCIOTO Ta3a B BOJE. YTIOIbHasg KHUCJIOTA.
XuMH4YecKasi akTUBHOCTh YIUIEKUCIIOro rasa. Poine yriekucnoro rasa
B IIpUPOJIE. YTIEKUCIBIN I'a3 — «IIapHUKOBBIN ras3». PocT conep:xanus
yriaekucioro raza B armoctepe. Ilpomeccsl, mnpuBonsdmme K
BBIJICJIEHUIO YTTIEKUCIIOTO raza B atMocdepy. Kade- cTBeHHas peakuus
Ha yTJIEKHUCIIBIN ras.

[loBapeHHas conp — xyopun Harpus. PU3NYECKHE CBOMCTBA
MOBapEeHHOM coiM. 3HAueHHWE [OBAapEHHON COJMM JJi1  JKUBBIX
opranu3mMoB. HaxoxnaeHue mnoBapeHHOW conu B mnpupoze. llpu-

MEHEeHHe ToBapeHHo coym. KamenHas conb (ramuT), ee m00bIva.
[ToBapenHass conb B MOpPCKOW Bojae U CONsIHBIX o3epax. Camoca-
no4dHast coitb. Kimaccudukarus moBapeHHOM COTU IO CTETIEHH YUCTOTHI
U IO CTETIeHH U3MeIb4eHHOoCTU. MoaupoBanHas nuiieBas cojb.
I'mok03a — caMblii U3BECTHBIN MPEACTaBUTEINb YIIIeBOAOB. Dopmyiia
roko3bl.  dusmyeckue cBoiicTBa TUIOKO3bl.  PacTBo-  puMOCTh
TIIOKO3bl B BoJie. [IpuMeHeHHWe TIIOKO3bl B KOHAUTEPCKOU
MPOMBILIUIEHHOCTH. [ JII0K03a — OCHOBHOW MCTOYHUK SHEPTUU KUBBIX
Opranu3mMoB. A»poOHOE ¥ aHa’pOOHOE OKUCIEHWE TJOKO3BI.
I'mukoreH u kpaxman Kak UCTOYHHUKH TIIFOKO3bI B )KUBBIX OpraHH3Max.
bposxenue u ero npuMeHeHue i MOJIy4eHUs MUIIEBbIX MPOJTYKTOB.

uHpOpMaLnU, MOICTMPOBAHNUE, TPeO0Opa30BaHNE
MO/IEJIN, UCII0JIB30BAHUE 3HAKOBO-CUMBOIMYECKUX
CPEZICTB, BBIBEJICHUE CIICJICTBHS, CAMOCTOSTENILHOE
CO3JJaHUE AITOPUTMOB JIEATEIBHOCTH -
rno3HaBaresbHbie Y'Y /]

- KOHTpPOJIb, KOPPEKLIUS, OLIEHKA — PETryJIATUBHbBIC
YV

- YYET pa3HbIX MHEHUN, KOOPJIMHUPOBAHUE B
COTPYJIHUYECTBE Pa3HbIX MO3ULMM, TOCTUKEHHUE
JIOTOBOPEHHOCTEH M COTJIACOBAHHE OOIIETO
pelieHus, IOCTAaHOBKA BOIIPOCOB. Y IIPaBJICHUE
IIOBEJICHUEM MTAPTHEPA- KOMMYHUKATUBHBIE Y Y []
- OCO3HaHME OTBETCTBEHHOCTH 3a o0IIee JIe0,
CJIeIOBAHKE B MOBEICHUH MOPaJIbHBIM HOPMaM U
ATUYECKUM TPeOOBaHUSAM — JTUYHOCTHBIE Y Y []
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Munepansl. ['opHble nOopoabl. XHMMHYECKHH COCTaB MHUHEpa- JIOB:
KBaplla, KaJbLUTa, MAarHETUTa (MAarHUTHOIO JKEJIE3HsKa), POJOHUTA.
l'opHble mOpoaBI: MarMaTu4yeckue, OcaJouHble, Me- TaMOp(QHUECKHE.
I'muHa, mecok, U3BECTHSAK, MpamMoOp: COCTaB, CBOMCTBA, IPUMECHECHHE.
W3Becth HeramieHas U TramieHas: I0- Jy4YE€HHE M IPUMEHEHHE.
M3BecTKOBas BOJAa U U3BECTKOBOE MO- JIOKO.

[IpuponHslii ra3, ero cocrtas. Meran: cocTraB MOJIEKYJIbI, CBOMCTBA U
npumMeHenue. Hedth: cocras, cBoiicTBa, mpuMeHe- Hue. [locneacrBus
paznuTHs He(PTH Ha BOJHBIX IIOBEPXHOCTSIX MOPEH M OKEaHOB.
[lepepaboTka HeTH: meperoHka U KpekuHr. IIpoaykTel nepepaboTku
HepTH U WX mpuMeHeHue. HedTb, mpu- poaHBI M CIAHIEBHIN Tra3,
Oypblif M KaMeHHBI yrosib, Top¢: MX oOpa3oBaHUE U 3aJleraHUE B
3eMHOM kope. AHTpauut. Kokcosa- Hue yrid. IIpoaykTel KOKCOBaHUs
(KOKC, KAMEHHOYTOJIbHASI CMOJIa U CBETHJIbHBIN (KOKCOBBIIA) ra3) U UX
npumMeHenne. [Ipun menenne Topda.

3HAKOMCTBO ¢ MarTrepuajiamMmu

Mertamibl. [IpeacrtaBuTenn METaIOB — JKEJI€30, MEb, AJTIOMUHUM,
IIMHK, 0JIOBO, CBUHEII, Cepedpo, 30JI0TO, IIIATHHA, PTYTh. OKHUCIIeHNE
KHCIIOPOJI0OM Bo3ayxa. CBoiicTBa MeTaJIOB. [MacTHYHOCTS.
Tarydects. CrinaBsl (AypaltOMHH, YyT'YH, CTallb, JATyHb U OpOH3a):
COCTaB, CBOMCTBa, MpuMeHeHue. [IpoMbiii- TeHHas 100bpI9a METaIOB
U3 pyJ: MOJy4YeHHe [IMHKA U3 IIMHKOBOKH OOMaHKU U YyTryHa U3
JKEJIe3HOU pyAbl. MeTasuibl, HaXOIAIIUECS B MPUPOJIE B CAMOPOIHOM
BHJIC: 30JI0TO W TiaTuHA. [[puMeHeHre MeTaoB.

- IOMCK U BBIJIEIICHHE HE00X0UMOi nH(pOpMauu
— no3HaBartenbHbie Y'Y /]

- IUITAHUPOBAHHUE, IIPOTHO3UPOBAHUE —
ro3HaBarenbHbie Y'Y /]

- BBIPAXKEHUE CBOUX MBICIIEH C JOCTaTOYHOMN
MOJHOTOW ¥ TOUHOCThIO — KOMMYHHKATHBHBIE

- IUTAHUPOBaHHUE Yy4eOHOTO COTPYJHUUYECTBA C
YUYUTEIEM U CBEPCTHUKAMU — KOMMYHUKATHUBHbBIE
YV

- MOJIETTUpOBaHueE U npeoOpa3zoBaHue Moenel
Pa3HbBIX TUIOB — [TO3HABATEJIbHbIE

- BBIMIOJIHEHUE JIEUCTBUM 10 aITOPUTMY

- IIOCTPOEHHUE JIOTUYECKOM LIENU PACCYKIACHUH,
JI0KA3aTeJIbCTBO — [I03HABATEIbHBIE
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8 KUIACC

No | HammenoBanue pasnenoB u | Konuuectso OcCHOBHBIE BUJIBI I€SITEILHOCTH
Coneprxanue oOydeHHUs

M/ | TEeM y4deOHOTro ImpeameTa 4acoB 00yJarIIMXCs

Pa3znes 1. [lepBonavaibHbie XUM

HYECCKHUC ITIOHATUA

1.1

Xumus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
[TPAKTUYECKOU

e TeTbHOCTH YEJIOBEKa

10

Xumus — BayKHas 00J1acTh
€CTECTBO3HAHUS U MPAKTUYECKOU
NEeSITEIbHOCTH uelioBeka. [Ipenmer
XUMUHU. POJIb XUMHH B )KU3HU
yenoBeka. KpaTkue cBeneHus

00 UCTOpUM BOSHUKHOBEHHUSI U
Pa3BUTHS XUMHUHU. XUMHUS B CUCTEME
HayK. Tena u BemecrBa. Gusnueckue
Y XMMUYECKUE CBOMCTBA BEILIECTB.
ArperaTHble COCTOSIHUS BEILIECTB.
[ToHsITHE O TEOPETUUECKUX U
AMITUPUYECKUX METO/IaX TTO3HAHUS

B €CTECTBEHHBIX HayKax.
[IpencraBiieHrst 0 HAYYHOM MMO3HAHUU
Ha SMIIMPUYECKOM YPOBHE:
HaO0JII0/ICHHE, H3MEPCHHE,
ADKCIIEPUMEHT, MOAECIUPOBAHHUE,
BeIuMcIicHue. [Ipencrasienus o

HAaY9YHOM ITO3HAHHUHU

PackppIBaTh CMBICIT H3y4aeMBbIX
MTOHSTHH.

PackprIiBaTh poJIb XUMUW B TIPUPOJC H
PKU3HH YeJIOBEKa, €€ CBS3h C JPYTUMU
HayKaMHU.

XapakTepru30BaTh HAYYHBIC METOJIBI
V3YUCHUS TIPUPOIBI.

Pa3znuuath 4MCTHIC BEIIECTBA U CMECH;
TOMOTEHHBIE U TETEPOTCHHBIE CMECH.
Ha6nronaTh 1 onuchiBaTh 00bEKTHI IPU
[TPOBEICHUN IEMOHCTPALINU U
MaGOpPaTOPHBIX OMBITOB M0 U3YYEHUIO
(HU3UIECKUX CBOMCTB BEIICCTB,
CITIOCOOOB pa3CICHUs CMeceit
BEIIECTB.

[IpoBOANTE XUMHUYECKUIN IKCTIEPUMEHT
[Py pa3iesieHny cMecel (Ha mpuMepe
OYHCTKH TIOBAPEHHOM COJIN) B XOJIe

MpaKTHYeCKO paboTh Ne 2.
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Ha TECOPETUYECKOM YPOBHE: HAay4yHbIC
(baxTel, TpobJIeMa, TUIIOTE3a, TEOPH,
3aKOH.

S3bIk xumuu. IcTOUHUKH
XUMHUYECKON HHGOPMAIIUH.

[ToHsaTre o MeTogax paboThI C
XHMHUYECKUMHU BEIIIECTBAMHM.
O6opyn0BaHKE IIKOJIBHOM
XUMHUYECKOM J1abopaTOpHH.

[IpaBmta 6€30MmacHOro OOpaIeHUsC
BEIIIECTBAMHU M J1A0OPATOPHBIM
000py1I0BaHUEM.

HucTele BemecTBa U CMECH.

[ IpupoaHbIe cMECH: BO3YX,
MPUPOIHBIN ra3, HEPTh, TPUPOIHBIC
BO/IbI, TOPHBIC TTOPOJIbI 1 MUHEPAJIHI.
[loHsITHE O TOMOI€HHBIX

U TeTepOreHHbIX cMecsX. CrocoObl
pazaeneHus cMeceit. OuncTka
BEIICCTB.

IKcnepumenmaivHoe uzyuyenue
eeuecme u A6JAeHUU

/[emoncmpayuu.

3HAKOMCTBO C XUMHUYECKOI MOCY/I0H,
C MpaBuIaMu pabOThHI B 1a0OpaTOPUU U
npueMaMu oOpalieHus

c 1a00PaTOPHBIM 00OPYIOBAaHHEM.

CiieoBaTh IpaBUiIaM I0JIb30BAHUS
XAMUYECKOU TTOCYI0U U
1abopaTOpHBIM 000PYyIOBaHUEM,

a TaK)Ke IpaBUIIaM OOpaLEHUSIC
XUMUYECKUMH BEIIECTBAMMU

B COOTBETCTBUU C MHCTPYKIIUEN
[IPU BBIITOJIHEHUH TPAKTUYECKON
padotsr Ne 1.

BricTpanBaTh pa3BEPHYTHIE
[MCbMEHHBIE U YCTHBIE OTBETHIC
OTNOpOM Ha MHPOPMAIIHIO

13 yueOHUKa U JPYTrUe HICTOYHUKH
uH(pOpMaIU, TPaMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHATUWHBIN anmnapar Kypca XuMHAH
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dusndeckue CBOMCTBa 00pa3IioB
HEOPTaHUYECKUX BEIIECTB — METAILIIOB
1 HEMETAJIOB.

CriocoObl pa3zenenus cMeceit
(bunpTpOBaHUE, BHIMTAPUBAHUE,
ITUCTUIIIALINSL, XpoMaTorpadusi).
Jlabopamopnvle onvimul: VIzydueHue
U ONMKCaHue PU3NYECKUXCBOWUCTB
00pa31li0B HEOPTaHUYECKUXBEIIECTB.
M3ydyeHne cnocoO0B pa3/ieleHUs
cMmecel (C TOMOIIbI0 MarHUTa).

[ Ipakmuyueckue pabomui:

No 1. ITpaBuna paboTsl B 1abopaTopuu
1 TpUEMBI 0OpaleHUs

c 1a00paTOPHBIM 00OPYAOBAHUEM.

No 2. Paznenenue cmeceit (Ha mpumepe
OYUCTKHU MMOBAPEHHOU COJIN)

1.2

BemiecTtBa 1 XUMHYECKUE
peaKunu

28

ATOMBI U MOJIEKYJIBI. XUMUYECKHE
pieMeHThl. CHMBOJIBI XUMHAYECKUX
nIeMEHTOB. [IpocThie U CIIOXKHbBIE
BeIECTBA. MeTalibl U HEMETAJLIBI.
BemecTsa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.
Xumunyeckas popmyina. BaneHTHOCTB
ATOMOB XMMUYECKUX JIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BELIECTB.

PackppIBaTh CMBICIT U3y4aEMBIX
MMOHSATUN U 3aKOHOB U PUMEHSATH 3TH
MOHSTHS IPU ONHUCAHUYU CBOWCTB
BEIIECTB U UX NPEBPAILLICHUM.
Pa3znuyath pusnueckne 1 XuMUYEeCKue
SIBJICHUSI, OOBSCHATh UX CYUIHOCTb

C TOYKH 3pEHHS] aTOMHO-
MOJIEKYJISIPHOM TEOPUHU.

Onpenenars NPU3HAKK XUMHYECKHX
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Ornpenenenre BAJICHTHOCTH
HIIEMEHTOB 10 (hopMynaM OMHAPHBIX
COETMHEHHI U cocTaBiIeHne GopMyIl
OMHApPHBIX COCAMHEHUI

10 BaJICHTHOCTHU AJIEMEHTOB.
OTHOCHTENIBHAS aTOMHAs Macca.
OTHOCHUTENIBHAS MOJIEKYJISIPHAS Macca.
MaccoBast 1011 XUMHUYECKOTO
pIIEMEHTA B cOeIMHEHNH. Haxoxaenue
npocreimei (opMyJibl BellecTBa

110 MaCCOBBIM JIOJISIM 3JIEMEHTOB.
KonnuecTBo BemecTsa. Moub.
MossspHas Macca. B3aumMocBs3b
KOJIMYECTBA, MACChl U YHCIIa
CTPYKTYPHBIX €IMHHIL BEILIECTBA.
PacueTsl o opMysiaM XUMHUECKUX
coequHeHui. MoJigpHasi Macca CMECHU
BeIeCTB. MoJbpHas 10515 XUMHYECKOTO
hIIeMeHTa B coelnHeHnn. Haxoxnenue
npocreiimei (opMyIbl BelllecTBa

10 MOJIBHBIM JIOJISIM 3JIEMEHTOB.
Du3nyeckre U XUMUYECKUE SIBIICHHUS.
XuMHUUecKasi peakius U €€ IpU3HaKH.
Y cnoBust NpOTEKaHUs! XUMHYECKUX
peakiui. 3aKOH COXpaHEHUSI MacChl
BEILIECTB. ATOMHO-MOJIEKYJISIPHAs
reopus. JKu3Hb U AeATEIbHOCTD

[PEaKIMii, yCIIOBUS UX MPOTEKAHUS.
KiaccuduiupoBarb XUuMHUYECKHE
peakiuu (1o YUCIy U COCTaBY
[pPEarupyIoMuX U 00pa3yrOIIIXCs
BEIIICCTB).

M cronp30BaTh XUMUYECKYIO
CUMBOJIMKY, HOMEHKJIATYPYy.
CocTtaBiATh (hOpMyJIIbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U
OTIPEICIATH BaJICHTHOCTh

1o (opmysiaM BeIIECTB.
PacctaBisaTh KO3 PUIMEHTHI B CXeMax
XAMHUYECKUX PEAKIUU.

HaGnronaTe U onuchiBaTh OOBEKTHI
MpY TPOBEICHUN JTEMOHCTPAIMA H
MaGOpPaTOPHBIX OMBITOB.

[TpOoBOIUTE BBIYHUCIICHUS

o (hopmysiaM U 10 ypaBHEHUSIM
XAMUYECKOU PEAKIINU.

[IpuMeHATh €CTECTBEHHO-HAYYHbBIC
METO/IbI TIO3HAHUS (B TOM YHCIIe
HaO0JII0/ICHHE, MOJICIIMPOBAHHUE,
HKCIIEPUMEHT M OCHOBHBIC OTIEPAITHH
MBICIIUTEIILHOMN TESITEIILHOCTH
(cpaBHeHuUe, KiaccudUKAIINS)

17
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M.B. JlomoHOCOBa. XuMHUYECKUE
ypaBHEHHS. THIIBI XUMHUYECKUX
peakiuii (CoeTMHEHNs, Pa3JIOKEHUS,
3amenieHus, ooMeHa). Pacuerst

110 XMMUYECKUM ypaBHEHUSIM.
IKcnepumenmaivbHoe uzyyenue
eeuiecme u A671eHUI
/[emoncmpayuu:

dusndeckue CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB
1 HEMETaJlJIOB.

OO6pa3ipl BEIecTB KOJINYEeCTBOM

1 Mob.

duznyeckre spieHus (TJ1aBICHUE
BOCKa, TasiHUE JIbJIa, paCTUPaHUE
caxapa B CTYIIKe, KUTICHHUEC U
KOHJICHCAITUS BOJIBI).

XHUMUYECKHE SIBJICHUS (TOpEHHE
CBEUU, ITPOKAJIMBAHUE METHOM
MIPOBOJIOKH, B3AaUMOJICHCTBUE COJIbI
WJTA MeJa C COJISTHOM KUCIIOTOM).
HaOmroneHue npru3HakoB MPOTEKaHUs
XUMHUYCCKUX PEAKIIUH (pa3IoKEHNE
caxapa, B3aMOJICHCTBUE CEpHOM
KHUCJIOTHI C XJIOpUJIOM Oapus,
MOJTYYE€HHUE U Pa3I0KEHUE THIPOKCH 1A
meu (11) npu HarpeBanuwy,
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B3aMMO/ICHCTBUE JKeJie3a C paCTBOPOM
coim meau (II).

OMNBITHI, MJUTIOCTPUPYIOLINE 3AKOH
COXpPaHEHUS MACCHI.

JlabopamopHvle onbimbl

Onucanue GU3NYECKUX CBOMCTB
00pa3Il0B HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.
HaOmonenue puznueckux (IIaBlieHUE
BOCKa, TasHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeuu, MpOKaTMBaHUE
MEJIHOM MPOBOJIOKH) SIBICHUIA.
HaOmronenue u onucanue Npu3HaKoOB
MPOTEKAHUS XUMUYECKUX PEaKUid
Pa3HBIX TUIIOB.

Buiuucnenusi:

OTHOCUTEIIbHON MOJIEKYJISIPHOU MACChI
BEIIECTB, MOJISIPHOM MaCChl, MaCChI
BEILIECTB U KOJMYECTBA BEIIECTBA;
MACCOBOU JIOJIM XMUMHUYECKOTO
nIIEMEHTa 1Mo (HOpMyJie COCTUHEHUS;
npocreiiei (opMysTbl BelecTBa

10 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM
PIIEMEHTOB;

KOJIMYECTBA BEIICCTBA, MAaCChI
MO0 NU3BCCTHOMY KOJIMYCCTBY BCIIICCTBA,

[0 YPAaBHEHUAM XUMHUYECKOW PEAKIINU:
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Macce peareHTOB MJTH MPOTyKTOB
peaxIuu

HToro no pazaeny

38

Pa3ue.11 2. BaxkHelimmue NMpeaACTABUTE/IN HCOPTAHNYIECCKUX BEIIECTB

2.1 Bo3myx.
[TonsiThe 0 razax.
Kucnopoa. Oxcujibt

19

[IpencraBienus o razax. Bozmyx —
cMech ra3zoB. CoctaB Bo3ayXa.
3akoH ABorajipo. MossipHbIit 00BEM
ra3zoB. OTHOCUTENbHAS TTIOTHOCTh
razoB. OnpenesieHrne OTHOCUTEIIbHOM
MOJIEKYJISIPHOM MacChl ra3000pa3HOTo
BEIIECTBA IO U3BECTHOU
OTHOCHUTEIBHOU MIOTHOCTH.
OOBEMHBIE OTHOIIICHUS Ta30B

MPU XUMUYECKHUX PEAKITUSIX.
Kucnopon — 3€eMEHT U pOCToe
BelecTBO. HaxoxaeHnue kuciopoia
B IIPUPO/IE, PU3HUECKHE U
XUMHUYECKHE CBOMCTBA (peakinu
ropenus 1 okucnenus). [Iponeccebr
OKHCJICHUS B )KUBOMW MIPUPOJIE.
OKcuIbl.

[ [pumeHeHne KUCIopoaa.

CriocoObI MOTyYeHus KUCIOpoa

B J1aOOPATOPUU U MPOMBIIIICHHOCTH.
[ToHsiTHE O KaTamU3aTope.
KpyroBopoT KHCIIOPOA B IPUPOJE.
O30H — aJIOTPOITHAS MOIU(DUKALINS

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUN U IPUMEHSTh 3TU MOHATHUS
[IPU ONMCAHUU CBOMCTB BEUIECTB U UX
[TPEBPALCHUN.

XapakTepru30BaTh (OMUCHIBaTh) COCTaB
BO3/lyXa, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa KMCIIOPO/A, CIOCOOBI €T0
[OJIyYCHUS], TPUMEHEHUE U 3HAYCHHE B
PUPOE U KU3HU YETIOBEKA.
CpaBHMBATh peaKIMU TOPEHUS U
MEJUIEHHOTO OKHUCIICHUS.

Cobupath npudOp M5 MOTyUCHUS
KHCJIOPOJA.

Pacnio3HaBaTh ONBITHBIM TyTEM
KHCJIOPOJ.

Hcnonb30BaTh XUMUYECKYIO
CHMBOJIUKY ISl COCTaBJIeHUS (PopMyI
BEILECTB, MOJIEKYJIIPHBIX YPaBHEHUI
XUMUYECKUX PEAKLIUI C y4aCTUEM
KHCIJIOPOJA.

OOBACHATH CYITHOCTb IKOJIOTUYECKUX
npo6JieM, CBSI3aHHBIX C 3arpSA3HEHHEM

BO31yXad.
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Kuciaopoaa. O30HOBBIH CJI0H, €ro
3HAYEHUE JIJIS )KUBBIX OPraHU3MOB.
Pa3pynieHnre 030HOBOTO CJIOSI.
TernnoBoit 3P heKkT XuMHIeCKOn
PEAKIIUH, TEPMOXUMHUECKHUE
YpPaBHEHUSI, IK30- U IHJOTEPMHUUECKHUE
peaKkIuu.

Tormmso. Mcnosib30BaHue yriis u
METaHa B KaueCTBE TOILJIMBA.
3arpsi3HeHue Bo3ayxa. [lonsarue

0 MapHUKOBOM 3 dekTe.
IKcnepumenmaipbHoe uzyuyenue
eeuiecme u A6JAEHUU
/[emoncmpayuu:

KosnmuecTBeHHOE OnpeIeIeHNE
coAep KaHUs KUCJIOPOJia B BO3IyXeE.
[lonyyenue, coOupanue u U3y4eHue
CBOWCTB KHCIIOPOJA.

HaOmronenne B3anMoaeiCTBUSI
BELIECTB C KUCIIOPOJIOM U YCIOBUH
BO3HUKHOBEHUS U TIPEKpaIICHHUS
TOPEHUS.

Vlabopamopnulil onbim
O3HakoMJIeHHE ¢ 00pa3iiaMu OKCHUJIOB
1 ONKMCAHUE UX CBOMCTB.

I Ipaxmuueckas paboma

Ne 3. Tlonydyenue u cobnpanue

CrnenoBaTh npaBuiam 0e30macHON
paboThI B 1a0OpaTOPUU MpU
MCTIOJIb30BaHUU XUMUYIECKOU MTOCY/IBI U
000pyIOBaHUs, a TAKXKE TIPaBUIaM
0OpareHus ¢ TOPIOYNMH BEIECTBAMH.
[[nanupoBaTh U OCYIIECTBISATh

Ha TPAKTUKE XUMUICCKHE
DKCIIEPUMEHTHI, IIPOBOANTH
HaOJII0ICHUS, I€TIaTh BHIBOJBI T10
[pe3ynbTaTaM dKCIIEPUMEHTA TIPH
MPOBEICHUH JTa0OPATOPHBIX

ONBITOB U IPAKTUYECKON pabOTHI.
BbIuuciasTh KOJIMYECTBO BEIIECTBA,
00BEM raza 1o Gopmynam.
[TpoBOAUTH PacU€Thl O YPaBHEHUSIM
XUMUYECKUX PEaKITNil: KOJIMYeCTBa,
00BEMa, Macchl BEIECTBA

110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WA
MPOTYKTOB PEAKITUH.

'YyacTBOBaTh B COBMECTHOM pabOTEB
mape Wiv Tpymie.

BricTpanBaTh pa3BEpHYTHIE
MMMCEMCHHBIC M YCTHBIC OTBETHIC
OTIOpO¥ Ha MH(POPMAITHTO

13 yueOHUKA U JPYTUX UCTOYHUKOB,

B TOM uncie Murepuera
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KHCJIOPOJA, U3yYEHUE €TO CBOMCTB.
Bvruucnenus:

00BEMa, KOJIMYECTBA BEIIECTBA ra3a

10 U3BECTHOMY €0 KOJINYECTBY
BEIIECTBA, 00BbEMY;

OTHOCHUTEJBHOM MIIOTHOCTH Ta30B;
OTHOCHUTEIBHON MOJIEKYJISIPHON MaCChl
ra3a 1o M3BECTHOW OTHOCUTEIbHON
[JIOTHOCTH;

00BEMOB ra30B 0 YPaBHEHUIO
XAMHUYECKON PEaKInu;

[0 YPaBHCHUSIM XUMHYECKOU PEAKIIUU:
KOJIMYECTBA BEIIECTBA, 00bEMA, MACChHI
[0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU
MPOJTYKTOB PEAKIIUN

2.2

Bonopon.
Ilouarue
0 KHCJIOTaX U COJIIX

Bonopoa — 3neMeHT B mpocToe
BeniecTBo. Haxoxaenue Bogopoa

B IIpUpOE, GPU3HMUECKHUE U
XHMHYECKHE CBOMCTBA, TPUMEHEHHE,
CIIOCOOBI TMOTYYEHUS.

IlousiTue 0 KMCIOTaX U COJISIX.

M cnonb30BaHre BOJOPO/Ia B KaueCTBE
TOILJIMBA.

IKcnepumenmaivbHoe uzyuenue
eeuecme u A6neHUl

/[emoncmpayuu:

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUI ¥ MPUMEHSITh 3TH TTOHATHUS
MIPY OMMCAHWUN CBOWCTB BEIIECTB M UX
[IPEBPALLCHUN.

XapakTepu3oBaTh (OMUCHIBATH)
(br3MYeCKre 1 XUMHYECKHE CBOWCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJyYeHUS,
MIPUMEHEHUE, COCTAB KUCIIOT U COJICH.
CoOupatb npudop JJIs MOTyUCHHS
BOJ0PO/IA.

[TonyyaTs, cOOMpPATh BOJOPO,
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[Toy4yenue, coOupanue u
pacrio3HaBaHKE BOAOPOAA.
B3anmoeiicTBUE BOOOPOJA C OKCUAOM
meau (I).

Jlabopamopnylii onvim
B3anMoaencTBue KUCIOTC

METAJLJIAMH.

I Ipakmuueckas paboma

No 4. [Tonyyenue u coOupanue
BOJIOPO/Ia, U3YYEHUE €TI0 CBOUCTB.
Bviuucnenus:

00BEMa, KOJIMYECTBA BEIIECTBA ra3a

M0 U3BECTHOMY €T0 KOJIUUECTBY
BEILIECTBA WU 00BEMY;

00BEMOB Ta30B M0 YPaBHEHUIO
XAMHUYECKON PEaKInu;

[0 YPaBHEHUSIM XMMHUYECKOW pEeaKlMU:
KOJIMYECTBA BEIIECTBA, 00bEMA, MACCHI
M0 M3BECTHOMY KOJIMUECTBY BEIIECTRBA,
00BbEMY, Macce peareHTOB Win
MPOJTYKTOB PEAKIIUU

[IPOBEPATH HA YUCTOTY U JOKa3bIBaTh
ero HaJMuue.

M crnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JUIsl COCTaBJIeHUs (popmy
BEIECTB, MOJICKYJIIPHBIX YpaBHEHUN
XUMHAYECKUX PEAKLINN C yIaCTUEM
BOJ0PO/IA.

CrenoBath npaBuaaM 0€30MacHOM
paboThI B 1abOpaTOpPUU MpU
MCITOJIb30BAaHUU XUMHYECKOU ITOCYIbI U
000pyI0BaHUs, a TAKKE paBUiaM
oOpallleHus C TOPIOYMMHU BELIECTBAMM.
[InaHupoBaTh U OCYLIECTBIATH

Ha MPAKTUKE XUMUYECKUE
SKCIIEPUMEHTBI, MPOBOAMTD
HaOJII0/ICHUS, 1€JaTh BHIBOBI IO
pe3ynbTaTam 3KCIEPUMEHTA IIPU
[POBENCHUH Ja00PATOPHBIX

OMBITOB U MPAKTUUECKOU PabOTHI.
[IpoBOINUTH BEIYMCIICHHUS

no ¢popMyJsiaM U ypaBHEHHSIM
XAMUYECKUX PEAKIIHAM.

'YyacTBOBaTh B COBMECTHOM pabOTEB
nape Wiv rpymnme.

BricTpanBaTth pa3BEpPHYTHIE
[MCbMEHHbBIE U YCTHBIE OTBETHIC
OTIOpO¥ Ha MH(POPMAITHTO
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13 yueOHUKA U IPYTUX UCTOYHHUKOB,
B TOM uncie Murepuera

2.3

Bona. PacTtBopsl.
[TorsaTre 00 OCHOBAHUIX

18

Boja. ®u3znyeckue CBOMCTBA BOJIbI.
Bona kak pactBoputenb. PacTBOpHI.
HackieHHbIe M HCHACHIIIICHHBIC
pacTBOpPBI. PAaCTBOPUMOCTH BEIIECTB
B BoJIe. DaKTOPHI, BIUSAIONINE

Ha PaCTBOPUMOCTb TBEPJIBIX U
razoo0pa3HbIX BeriecTB. CriocoObl
BBIpAKEHUS KOHIIEHTpAIUU
[PacTBOPOB: MaccoBasi J0JIs
PACTBOPEHHOI'O BEIIECTBA, MOJISIPHAS
KOHIIEHTpalus. Posib pacTBOpOB

B IIPUPO/JIC U B KU3HU YEJIOBEKA.
XHMMHUYECKHUE CBOKMCTBA BOJBI.
[Toustue 06 ocHoBanusx. [loHsTHe
00 nnaukaropax. KpyroBopot Bojibl B
Mpupojie. 3arpsi3HEHNE MPUPOIHBIX
BOoJ. OXxpaHa ¥ OYNCTKA MTPUPOIHBIX
BO/I.

IKcnepumenmaibHoe uzyueHue
eeuiecme u A6JAEHUU
/[emoncmpayuu.:

PacTBOpeHME BEIIECTB C pa3InYHON
PacTBOPUMOCTBHIO.

B3anmMoaeiicTBre BOBI C METALJIaMH

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSATUN U IPUMEHSTH 3TU MOHATHUS
[IPU ONMCAHWUN CBOWMCTB BELIECTB U UX
[TPEBPAILCHUN.

XapakTepuzoBaTh (pU3NUECKUE U
XUMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb
KaK pacTBOPUTENS B IPUPOIHBIX
poLeccax.

Onpenenars pacCTBOPUMOCTb BELIECTB,
[0JIb3YsICh TAOJIULIENH PACTBOPUMOCTH.
CocTaBisATh ypaBHEHUS! XUMHUUECKUX
[PEAKLMH C y4aCTUEM BOJBI.
CocTaisATh (hOpMYJIbl OCHOBAHMIA,
aBaTh UM Ha3BaHUS; COCTABJIATh
YPaBHEHUSI XUMHUUYECKHUX PEAKILIM C
y4aCTHEM OCHOBAHMI.

OOBACHATH CYITHOCTb YKOJIOTUYECKUX
po0sIeM, CBI3aHHBIX C 3arpSI3HEHUEM
[IPUPOJIHBIX BOJI, CHOCOOBI OYMCTKH
BOJBI OT IPUMECEN, MEPBI 10 OXPAHE
BOJ OT 3arpsiI3HEHMUS.

AHAJIU3UPOBATH UHPOPMALIHIO

O BJIMSIHUH ITPOMBILUIEHHOCTH

CCIIBCKOI'O X03$II\/'ICTB3, TPaHCIIOPTa
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(HaTpUEM U KaJIBIIUEM), C OKCUAAMU
METAJLIIOB.

M ccmenoBanre pacTBOPOB KUCIIOT U
[IEJI0YEH C MOMOIIBIO UHAUKATOPOB.
Buaeo Matepualibl: JJIEKTPOJIN3 BOJBL
CHUHTE3 BO/JIBL.

JlabopamopHbvle onvimol
HccnenoBanre 0coOOEHHOCTEN
PaCTBOPEHUS BEILLIECTB C PAa3IMYHON
PacTBOPUMOCTBHIO.

[ [pUroToBIIEHNE PACTBOPOBC
ONPEAECIEHHON MOJIIPHOU
KOHLEHTPALMEN pAaCTBOPEHHOTO
BEIIIECTBA.

I Ipaxmuueckas paboma

No 5. IIpuroroBiieHUE PaCTBOPOB C
OIPEICIIEHHON MacCOBOM JI0JIEH
PacTBOPEHHOIO BENIECTBA.

[ IpuroToBiieHUE PAaCTBOPOBC
ONpPEAEIEHHON MOJIIPHOU
KOHLIEHTPALIMEW PACTBOPEHHOTO
BEIIIECTBA.

Bviyucnenus:

C UCIIOJIb30BAHUEM MOHSTHUS
«MaccoBas JOJIsl BEIIECTBA

B PACTBOpEY;

Y JIp. HA COCTOSIHUE OKPYKAIOIIEH
Cpelbl.

[[maHrpoOBaTh U OCYIIECTBIATH

Ha MPAKTHUKE XUMHUYECKHUE
SPKCIIEPUMEHTHI, TPOBOJAUTH
HAOIIOICHUS, JIeIaTh BBIBOJIBI 110
[pe3yJIbTaTaM 3KCIIEpUMEHTA IIPU
IPOBENCHUH J1a00PaTOPHBIX

OTIHITOB U TIPAKTUYECKOMN pabOTHL
[IpoBOOUTH BBIYUCIIEHUS 110 TEME.
'YyacTBOBaTh B COBMECTHOM pabOTEB
nape Wi Tpymre.

BricTpanBaTh pa3BEpHYTHIE
MCbMEHHBIE U YCTHBIE OTBETHIC
OTIOpOM Ha MHPOPMAITHIO

13 yueOHUKA U APYTUX UCTOYHUKOB,B
ToM uncie MHTepHera.

[[pOBOAUTE MTPOEKTHO-
MCCIIEIOBATENLCKUE PAOOTHI

10 U3y4aeMOM Teme
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C UCIIOJIb30BAHHEM NOHATHUSA
«MOJIApHAS] KOHLICHTPALIUs
PACTBOPEHHOIO BELIECTBA»; C
MCIIOJIb30BaHUEM IPAPHUKOB
PaCTBOPUMOCTH JJIs1 PACUETOB
PACTBOPMMOCTH BEILIECTB

2.4

(OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIMHEHNH

16

Kitaccudukarus HeopraHMIeCcKux
COCIMHCHUU.

Oxcupsl. Kiaccudukanus oKCHUJIOB:
cosieoOpa3zyroiire (OCHOBHBIC,
KHCIIOTHBIE, aM()OTEPHBIE) U
Hecoseo0pa3yrolue.
Mex1yHapo1Hasi HOMEHKJIATypa
OKCUAOB. TpuBHAIbHbBIE

Ha3BaHWs OKCHJIOB.

DU3NUYECKNE U XaPAKTEPHBIE
XUMHYECKHE CBOMICTBA OKCUIIOB
(B3amMoOACHCTBHE C BOJIOH,

C KHUCJIOTaMU U OCHOBAHUSIMU,C
NIPYTUMH OKCHJIAMH ).

[TosrydueHre OKCUIOB.

[ToHsAiTHE O TUAPOKCUIAX —
OCHOBAHUSIX M KHUCIIOPOJICOJAEPKAITUX
kucinorax. Kucnorel. Kiaccuduxanus
KUCIIOT. MeXIyHapoHast
HOMEHKJIATYpa U TPUBHUAJIbHbBIC
Ha3BaHUs KUCJIOT.

CocTaBnsath (HOpMYIIbl OKCHUJIOB,
KHCJIOT, OCHOBAHUM, COJICH 1 Ha3bIBATh
MX 110 MEXITYHApPOIHON
HOMEHKJIAType.

XapaKkTepru30BaTh OOIINE XUMUYECKUE
CBOMCTBA N3yUYEHHBIX KJIACCOB
HEOPTraHUYECKUX BEUIECTB, 0COObIE
CBOMCTBA UX BAXKHEUIINX
[IPEICTABUTENIEH, UX MOJyUYECHHUE U
IPUMEHEHUE.

CocTaBisATh MOJIEKYJISIPHBIE
YPABHEHHUS PEaKLnid,
VJUTFOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U CIIOCOOBI MOJTYYEHUs
BEIIECTB U3YUYECHHBIX KJIaCCOB/TPYI,a
TaKXKe MOATBEPKIAAIOIINX
FEHETUYECKYIO CBSI3b MEXAY HUMM.
[Iporao3upoBaTh CBOMCTBA BEILICCTB
Ha OCHOBE OOIIMX XUMUYECKUX
CBOMCTB M3Y4YEHHBIX KJIACCOB/TPYII

BCUICCTB, K KOTOPBIM OHU OTHOCATCA.
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DU3NYECKrEe 1 XUMHYECKHE CBOMCTBA
KHUCIIOT (B3aUMO/IeiiCTBUE

C METAJUIAMH, C OKCUIaMU METaJIJIOB,
OCHOBAHUSIMU U COJISIMU). Psint
akTuBHOCTH MeTasioB H.H. bekeroga.
[Tomydyenue kucmot. Kucinorsl

B IIPUPO/JIC, TPUMEHEHUE BAXKHEUIIINX
KHCJIOT.

OcHoBanus. Knaccudukanus
OCHOBAHUU: IIEJIOYU U
HEpPaCTBOPHUMbIE OCHOBAHHSI.
Mex1yHapoiHasi HOMEHKIIATypa
OCHOBaHUU. TpUBHAIbEHBIC HA3BAHUS
ocHoBaHuM. Illenouu, nx cBOMCTBa
(B3aMMOJICHCTBUE C KUCITOTHBIMU
OKCHUJIaMU, KUCJIOTAMU U COJISIMH )

U CIIOCOOBI MOTYyUYEHUSI.
HepacTBoprMble OCHOBAaHMS, UX
CBOMCTBa (B3aUMOJICHCTBUE

C KUCJIOTaMH) ¥ CTIOCOOBI TIOJTYYCHHUS.
AmdotepHocTb. [TonsiTHE

00 aMPOTEPHBIX TUIPOKCHUIAX

(Ha mpUMepe TUIPOKCUJIOB ITUHKA U
QITIOMHUHUS): XUMUUYECKUE CBOMCTBA
(B3aMMOJIEMCTBHUE C KUCIOTAMHU U
[[eJI09aMH) U MOTy4YEHUE.

Conu (cpenHue, KUCIbIE, OCHOBHBIE,

HpOI/IBBO,Z[I/ITL BBIYHCIICHU S

10 YPAaBHCHUSAM XUMHUYCCKUX peaKuHﬁ.

[InaHupoBaTh U OCYLIECTBISAThH

Ha MPAKTUKE XUMUYECKUE
SDKCIIEPUMEHTHI, TPOBOJAUTH
HAOIIOICHUS, JIeIaTh BBIBOJIBI 110
pe3ynbTaTam 3KCIEPUMEHTA IIPU
IPOBENCHUH J1a00PaTOPHBIX

OTIBITOB U MIPAKTHUYECKON pabOTHI.
Y4acTBOBaTh B COBMECTHOM pabOTEB
ape Wiv rpymie.

BricTpanBaTh pa3BEPHYTHIE
[MCbMEHHBIE U YCTHBIE OTBETHIC
OTIOpOM Ha MH(POPMALTHIO

13 y4eOHMKA U APYTUX UCTOUHUKOB,B
ToM uncie NaTepHera
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NBOWHBIC). MexXTyHapoIHasl
HOMEHKJIaTypa coJieil. TpuBHAJIbHBIC
Ha3BaHus coliel. Puznyeckue u
XapaKTEpPHbIC XUMUYECKUE CBOMCTBA
Ha [IPUMEpE CPEAHUX COJIEN.
[lonydeHue comnen.

['eHeTHYECKas CBSA3b MEKY KllacCaMHU
HEOPraHUYECKUX COCIUHEHUM.
IKcnepumenmanbHoe uzyueHue
eeuiecme u A6J1eHUU
/[emoncmpayuu:

OO06pa3ibl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WITIOCTPUPYIOLIHE
XAMHUYECKUE CBOMCTBA KIACCOB
HEOPraHUYECKUX BELIECTB.
Konn4yecTBEeHHOE N3YyUEeHUE peaKIuu
HEUTpaJIN3aI1H.

B3auMoaencTBre ruIpoOKCUaa [IUHKAC
pacTBOpPaMHU KUCJIOT U LIEJIOYEH.
JlabopamopHble onvimol
OrnpeneneHue pacTBOPOB KUCIIOT U
IEJI0YEN C TOMOIIBIO UHANKATOPOB.
M3ydyeHne B3auMOIEUCTBUS KUCIIOT C
METAJJIAMH, PEAKIUN
HEUTpAIM3aLN.
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B3anmoencTBre pacTBOpa CEPHON
KUCIOTHI ¢ okcuoM Meau (II).
[lonydeHne HEPaCTBOPUMBIX
OCHOBaHUM U U3YUYEHUE UX CBOMCTB.
BrITeCHEHME OTHOTO METAIIJIA IPYTUM
13 pacTBOpa COJIU.

B3anMoencTBre THIPOKCUAA [IUHKAC
pacTBOpaMHU KUCJIOT U LIEIOYEH.

I Ipakmuueckas paboma

No 6. Perienune s3xcriepuMeHTaIbHbIX
3agad no TeMe « OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHECHUIN.
Buiuucnenusi:

[0 YPaBHEHUAM XUMUYECKON
peaKIuu: KOJIMYECTBa BEIIECTBA,
00BbEMA, MacChl 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WM MPOIYKTOB
peakuuu;

MacChl MPOAYKTA PEAKIINH TIO
M3BECTHOM Macce OJHOTO

13 UCXOJIHBIX BEIIECTB, B3ATOIO B
BHUJIE pacTBOpa, COAEPIKAIIETO
OIIPEICIIEHHYI0 MACCOBYIO JJOJITIO
PacTBOPEHHOIO BEILIECTBA

Hrtoro no pazneny

61
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Pa3znen 3. Ilepuoanueckuii 3axon u [lepunoanyeckasi cucrema xumudeckux djiemeHnToB /. U. MeHnaeneeBa.
CTpoenne aToMOB. XMMHU4eCKas CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINHU

3.1 [lepuoauyeckuii 3aK0OH U
[leproauyeckas cuctema
XUMHUYECKUX IJIEMEHTOB
/1. 1. Menneneena.
Ctpoenue aTroMa

18

[lepBbie MONBITKY KiIacCUBUKAITIT
XUMHYECKUX 3JIEMEHTOB. [loHsATHEO
rpymnmnax (CeMeMcTBax) CXOIHBIX
AIIEMEHTOB: IIEJIIOYHBIX U
[IEJI0YHO3EMENBHBIX METAIIIAX,
rajioreHax, UHEpTHHIX (0J1aropoHBIX)
rasax. JJI€MEHTbI, KOTOpbIE 00pa3yIoT
aM(oTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
[lepronuueckunii 3akoH. OTKPBITHE
[lepronyeckoro 3aKoHa.
[lepuoauyeckas cucreMa XUMUYECKHUX
piaemenToB (.M. MeHpaeneena.
KopoTtkonepuoanas u
TUTMHHOTIEPUOAHAS (POPMBI TAOJIUIIBI
«IIeprnonnueckas cuctema
XUMHUYECKUX 2JIEMEHTOB

JI.11. MenneneeBay. [lepuoasl u
rpynmsl (A- u b-rpynmsi).

Ctpoenue atoMoB. CocTaB aTOMHBIX
snep. M3oTomnbl. PagnoakTHUBHOCTS.
DNEeKTPOHBI. DIEKTPOHHASI OpOUTATI.
DHEepreTuYecKue YpoBHH U TOAYPOBHU
aToma: s-, p-, d-opOuranu.
DNeKTPOHHBIC KOH(DUTYpAITUH U

AIIEKTPOHHO-Tpaduueckue GopmMyIibl

MoiennpoBaTh CTPOCHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U
[TOyPOBHEW MPH IMOMOIIA PUCYHKOB,
DIIEKTPOHHBIX KOHPUTYpaIuii 1
PIEKTPOHHO- rpauueckux Gopmyd.
OO0BACHATH 00IIME 3aKOHOMEPHOCTHUB
M3MEHEHUH CBOMCTB XUMHUUYECKUX
PJIEMEHTOB (U3MEHEHHE PAINYCOB
AQTOMOB, JJIEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) U UX COCAMHEHUIN

B IIpeieiaX MaJIbIX IEPUOAOB U
[JIaBHBIX MOJATPYMIL C YYETOM
CTPOEHHUS UX aTOMOB;
XapakTepru3oBaTh XUMUYECKUE
PIIEMEHTBI IIEPBBIX TPEX MEPUOJIOB,
KaJIMK, KaJIbIIUM U UX COSTMHCHUS
10 MOJI0KeHUIO B [lepuognueckon
cucteMe /.M. Menaeneena.
[Iporao3upoBaTh CBOMCTBA
XMMHUYECKUX DJIEMEHTOB U UX
COEIMHEHUY Ha OCHOBAHUU
3akoHOMepHocTe [lepronnueckoi
CHUCTEMbI XUMHUYECKHUX IJIEMEHTOB.
Hcnonp30BaTh nH(POpPMAITMOHHO-

KOMMYHHKAITHOHHBIC TCXHOJIOI'MU
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aTOMOB. DU3NYECKUIN CMBICIT
MOPSIAKOBOIO HOMEpa, HoMepa
[epruoa U rpymimbl SJIEMEHTA.
CtpoeHwHe 3IEKTPOHHBIX 000JI0UYEK
ATOMOB MEPBBIX 20 XUMUYECKUX
nneMeHTOB [leprnoanvyeckoit cucTemMbl
JI.11. MeneneeBa: pacupeacicHue
AJIEKTPOHOB IO SHEPTETUYECKUM
YPOBHSIM, MOJYPOBHSIM U OpOUTAIISIM.
duznueckuii cmbici [lepuoguueckoro
3aKOHA.

3aKOHOMEPHOCTU U3MEHEHUS panyca
ATOMOB XMMUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOWCTB I10 TPYIIIaM U IIEPUOTAM.
M3MeHEeHnE KUCIOTHO-OCHOBHBIX
CBOWCTB COCIMHEHUN XUMUUYECKHUX
AJIEMEHTOB B IIEpUOAaX U IPyIIax.
XapakTepUCTUKA XUMUYECKOTO
AJIEMEHTA T10 €r0 MOJIOKEHUIO

B [lepronnueckoi cucreme

JI.1. Menpaeneena.

3nauenue [lepuoanueckoro 3akoHa u
[Teproauuecko CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB JIJI Pa3BUTHUSA
Hayku U npaktuku. .M. Mennenees —
YYEHBIM ¥ TPAKIAHUH.

(MKT) nnst cozmanust MoJCIEH,
MOITOTOBKH MPE3CHTAINH, TOKIa/I0B
U IIPOCKTOB I10 TEME.

'YyacTBOBaTh B COBMECTHOM pabOTEB
rape Wid TpyIie.

BricTpanBaTh pa3BEPHYTHIC
MMCEMCHHBIC M YCTHBIC OTBETHIC
OTIOpOi Ha MH(POPMAITHIO U3
yIeOHHMKA U JPYTUX UCTOYHUKOB,B
ToM unciie UHTepHeTa
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IKcnepumenmaibHoe uzyueHue
eeuiecme u A61eHUI
/[emoncmpayuu:

[IPY ITOMOIIM PUCYHKOB, MOZENEMN,
AIIEKTPOHHBIX U CTPYKTYPHBIX

bopmyL.

XUMHUYIECKUX DJIEMEHTOB
JI.11. MenpaeneeBay.
Jlabopamopnyvle onvimvl
O3HakomIIeHHE ¢ 00pa3aMu
METaJJIOB U HEMETAIIOB

MonenupoBaHUE CTPOCHUSI MOJIEKYJT

Tabnuua «Ilepuoauueckas cucrema

3.2

XHUMHUYECKas CBA3b.
OKHUCIUTEIIHLHO-
BOCCTAHOBUTEJILHBIE
peaKiuu

16

DIIEKTPOOTPULIATEHOCTD
XUMHAYECKUX 3JIEMEHTOB.
XuMHudeckast CBA3b. Buabl
XUMUYECKOM CBSI3U: KOBAJICHTHAs
MOJIsIpHAs CBSI3b, KOBAJICHTHAS
HETIOJISIpHAs CBSI3b, NIOHHASI CBA3b.
MexaHu3Mbl 00pa3zoBaHuUs
KOBAJICHTHOM Y HOHHOU CBSI3H.
JJIEKTPOHHBIE U CTPYKTYPHBIE
dhopmyiibl BemecTB. KaTroHb! 1
QHUOHBI.

Kpucrammueckue 1 aMmopdHbie

BCIICCTBA. Turnbl KpUCTAJINIMYCCKUX

MoienpoBaTh CTPOEHUE MOJIEKYJ
[IPU TOMOLIY PUCYHKOB, MOJIENIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX
bopmyt.

lcrionp30BaTh XUMUYECKYTO
CUMBOJIUKY JUIsl COCTaBIICHUST (POPMYII
BEIIECTB, IEKTPOHHOTrO OanaHca
[pEaKIUN.

OnpenensaTe CTENEHb OKUCICHUS
ATOMOB XUMUYECKUX AJIEMEHTOB

1o (opMyJiaM U COCTaBIATh (POPMYJIbI
OMHApPHBIX COSAMHEHUH MO CTENEHU
OKHCJICHUSI aTOMOB XMMHUECKHUX
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pELIETOK: MOHHAsI, aTOMHA,
MOJIEKYJISIpHAS U UX XapaKTEPUCTUKHU.
Crenenb okucienus. OnpeaencHue
CTEIIEHEW OKUCJIEHUS aTOMOB

B OMHAPHBIX COCAMHEHUSIX.
OKHUCIUTEBHO-BOCCTAHOBUTEIIBHbBIE
peakuuu. [Iponeccsl OKuCIeHUs

1 BOCCTaHOBJIEHUS. OKUCIUTENN U
BoccTaHoBUTENU. COCTaBIICHHE
YPaBHEHUI POCTBIX OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA U
paccTaHOBKAa B HUX KO3 (DUIIMEHTOB
METOJ/IOM AJIEKTPOHHOTO OaJiaHca.
IKcnepumeHmaibHoe uzyuyeHue
eeuecme u A6JAeHUU

/[emoncmpayuu:

OMNBITHI, WITIOCTPUPYIOIINUE TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
PA3JIOKEHUSI, COSTUHEHHUS).
Buiuucnenusi:

M0 YPaBHCHUSIM XMMHUYECKOU pPEeaKIIvu:
KOJIMYECTBA BEIIECTBA, 00bEMA, MacChl
[0 MU3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
MIPOJYKTOB PEAKIINH;

SJIEMEHTOB.

Onpenensitb OKUCIUTENb U
BOCCTAHOBUTENb. PaccTaBisTh

K02 (PHUITMEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
[PEAKIMI METOIOM JIEKTPOHHOTO
OanaHca.

Ha0ro1aTh XUMHUYECKHE OMBITHI TIO
[J1aHy, aHAIU3UPOBATh U AENaTh
BBIBO/IbI.

[IpoBOIUTH BHIUKCIICHHUS IO
YPaBHEHUSIM XUMHUUYECKON PEaKIIUH.
Mcnons3oBath UKT niist co3ganus
MO/IEIIEN, TOArOTOBKH MIPE3EHTALINM,
JTOKJIAJIOB 110 TEME.

BricTpanBaTh pa3BEpHYTHIE
MCbMEHHBIE U YCTHBIE OTBETHIC
OTIOpO¥ Ha MHQPOPMAITUIO

13 ydeOHUKA U IPYTUX UCTOYHUKOB,B
ToM uncie MaTepHera
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MPOCTEHIIIEH MOJICKYJISIPHON (POPMYJIBI
BEILIECTBA 10 U3BECTHBIM MACCOBBIM
TTOJISIM DJIEMEHTOB

Wroro no pazneny 34
PesepBHOE BpeMs 3
OBILIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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9 KJIACC

No | HaumenoBanue pasnenoB u | Konnuectso > OCHOBHBIE BUJIBI I€SITEILHOCTH
Coneprxanue 00y4eHus

M/ | TEeM y4deOHOTro ImpeameTa 4acoB 00yYaroIIMXCs

Pa3znes 1. BemecTBO M XUMH4YecKasi peakius

1.1

[loBTOpEHUE U yriyOneHue
3HAHWUU O BELIECTBE

8

[loBTOpEHUE U YyIiIyOJIeHUE 3HAHUN
OCHOBHBIX pa3/ielioB Kypca 8 Kiacca.
Ctpoenue aroMoB. CBOMCTBa ATOMOB
XUMHUUYECKUX DJIEMEHTOB,

WX KOJINYECTBEHHBIE U KAYECTBEHHBIE
XapaKTEPUCTUKU (paauyc,
AIEKTPOOTPULIATENBHOCTD, SHEPTUS
noHuzaiun). [locnenoBaTenbHOCTh
3aIOJTHEHUS DJIEKTPOHHBIX OpOUTaNIeH
ATOMOB MaJIbIX MEPUOOB.
OcoOeHHOCTH 3aMOTHEHUS
AIIEKTPOHHBIX OpOUTael aTOMOB
Oonpix nepuoaoB. [lepuonauueckas
CHUCTEeMa XUMHYECKUX DJIEMEHTOB

B CBETE MPEJICTABICHUN O CTPOCHUU
aToMa. CTeNeHb OKUCIICHUS U
BAJICHTHOCTH. [IpencraBieHue

0 MEPUOIUYECKON 3aBUCUMOCTH
CBOMCTB XUMHYECKHUX JIEMEHTOB

(2JIEKTPOOTPHULIATEIHLHOCTb,

Onpenensats BUJI XUMHUYECKOU CBSI3U U
TUIl KPUCTAJUIMYECKON PEIIETKU
BEILECTBA.

[IpOorHO3upOBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOCHHSI.
YMeTh 00BACHIATh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHUE
ATOMOB XMMUYECKOIO 3IEMEHTa — BUJ]
XUMHUYECKOM CBSI3U B €r0 COCIMHEHNN
— TUI KPUCTATUTMYECKOUPEIIETKH —
(bu3nueckue cBOMCTBA BELIECTBA.
[[puMEHATH €CTECTBEHHO- HAy4YHbIE
METO/1bl TO3HAHUS (B TOM YHKCIIE
HaO0JII0JICHHE, MOJICIMPOBAHHE,
AKCIIEPUMEHT U OCHOBHBIE ONIEpALINH
MBICJIUTEJIEHOM AESITEIBHOCTH
(cpaBHeHuUe, KiIaccuukarms).
BricTpauBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI

13/4 yueOHBIX Yaca B HEJICIIO.
2 3gakoM (*) OTMeUeHBI AUJAKTHYECKUE €IUHHIbI, BXOJAIINE B COAEPKAHUE Kypca, PACCUMTAHHOTO Ha 4 4 B HEJEIO.
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OKHCJIUTETHbHO-BOCCTAHOBUTEIIbHbIE
CBOMCTBA, KUCJIOTHO-OCHOBHBIE
CBOMCTBA OKCHJIOB U THAPOKCHUIOB)

OT CTPOCHHUSI aTOMaA.

Ctpoenue BemiecTBa. Bemecta

B TBEPJIOM, KUIKOM U ra3000pa3HOM
COCTOSIHUU. BUIbI XUMUYECKOU CBSI3H:
MOHHAs1, KOBaJCHTHAs (HEMOJIsIpHasi,
MoJIsipHast); OOMEHHBIN U JOHOPHO-
AKIICNITOPHBIA MEXaHU3M 00pa30BaHUs
KOBAJICHTHOM CBSI3U.
MexMOIIeKyISpHbIE B3aUMOICHCTBUS
(BomopoaHasi CBsi3b, CHIIBI BaH-nep-
Baanbca). TUnbl KpUCTATIIMYECKUX
PEIIeTOK — aTOMHas, MOHHas,
MeTaJlTHYecKasi, MOJICKYyJIsIpHas —

1 OCOOEHHOCTH UX CTPOECHHUSI.
3aBHUCHUMOCThH CBOMCTB BEIIECTBA

OT TUIA KPUCTAIUNIMUECKOMN peleTKu

Y BUJIa XUMHUUYECKOU CBS3H.
IKcnepumenmanbvhoe uzyuenue
eeuecme u A6J1EHUU

/[emoncmpayuu.:

(O3HaKOMJICHUE C MOJICIISIMHA
KPUCTAJUTMYECKUX PEIICTOK
HEOPTaHUYECKUX BEIECTB — METAJIJIOB
1 HeMeTauioB (TpaduTa u aimMasa),
CJIOXHBIX BELIECTB (XJIOpUIa HATPUS)

C oropoi Ha HHPOPMALIHIO
13 yueOHUKA U JPYTUX UCTOUYHUKOB,
B TOM uncie HaTepHeTa
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1.2

OcHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUECKUX
peaKunit

14

Kiaccupukanys XUMUYECKUX peakiui

[0 pa3INYHBIM IPU3HAKAM
(MO YKCTy U COCTaBY y4aCTBYIOIIHUXB
pEaKIMu BEIIECTB, MO TEILUIOBOMY
rdekTy, M0 U3MEHEHUIO CTEICHEH
OKHUCJIEHUS] XMMHYECKUX 3JIEMEHTOB,
10 00paTUMOCTH, 110 YYaCTHIO
KaTaJln3aTopa, o arperaTHOMy
COCTOSIHUIO pearupyrouux BEeIECTB).
DIIEMEHTBI XUMHUYECKOI
TEPMOJIUHAMUKHU. DHEPreTHKA
XUMHUYECKUX peakuuil. TeroBou

A PEeKT XUMUUECKON peaKiiv.

JK30- U SHAOTEPMHUYECKHUE PEAKLINH,
TEPMOXUMHUYECKUE YPaBHEHUA. 3aKOH
['ecca u ero ciencTusi. Beraucinenuns
[0 TEPMOXUMHUYECKUM YPABHEHUSM.
[loHATHE O CKOPOCTH XUMUYECKOU
peakuuu. 3aKOH JIEUCTBYIOIIMX Macc.
DakTOpBbI, BAUSIONINE HA CKOPOCTh
XUMUYECKOUN peakinuu. JHEeprus
aktuBauuu. [ToHarue o karanuse.
depmerTsl. UTHTHOUTOPBI.

[TonsiTue 00 0OpaTUMBIX U

HCO6paTI/IMBIX XUMHUUYCCKUX PCAKIUAX.

[loHsiTHE O XUMHUYECKOM paBHOBCCHH,

npuHiui Jle Hlatense. YcmoBus

PackpbIBaTh CMBICI N3y4aE€MbIX
MOHATUMN U IPUMEHSATH 3TU MOHATHS
[IPY OMMCAHUN CBOVMCTB BEILIECTB U UX
ITPEBPAILCHUAN.

KnaccudummpoBath XUMHYECKUAC
[pE€aKUu 1O Pa3JIMYHbIM [IPU3HAKAM.
OOBSACHITH U IPOTHO3UPOBATH
3aBUCHUMOCTb CKOPOCTH XMMHUYECKOU
PEaKIUK OT Pa3IMYHBIX (PaKTOPOB.
[IporaHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX

[TPEBPAILEHAN B PA3JINYHBIX YCIOBUSAX.

OnpenensiTe OKUCIUTENb U
BOCCTAHOBUTENb B OKUCIUTENIbHO-
BOCCTAHOBUTEIILHON PEAKIIVH.
CocTaBisaTh ypaBHEHUS
OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIX
peaKlMii C UCIOJIB30BAHUEM METOJA
PIICKTPOHHOTO OajaHca.
[[maHnpoBaTh U OCYIIECTBIATD

Ha MPAKTUKE XUMUIECKHE
HKCIIEPUMEHTHI, TPOBOUTH
HaAOJII0/ICHUS, 1eJIaTh BHIBOBI 1O
pe3ynbTaTam 3KCIEepUMEHTa U
MPOBECHIH J1a00PaTOPHBIX
OTIBITOB U MPAKTUYECKOU PabOTBHI.

HpOBO,Z[I/ITI: BBIYHCIICHUA
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CMEIIEHUS] XUMHYECKOTO PAaBHOBECHSI.
DakTOpPBI, BIUSAIONINE HA COCTOSTHUE
XUMHUYECKOTO PaBHOBECHS.
[IporHo3upoBaHre BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX
MPEBPAIICHUNA B PA3IMYHBIX YCIOBHIX
Ha OCHOBE ITPEJICTABICHUMA

00 M3yUYEHHBIX JIEMEHTaX
XUMHUYECKON KHHETHKH U
TEPMOTUHAMUKH.
OKHCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC
peakunu. OKUCIUTENBHO-
BOCCTaHOBMTEJIBHEIC CBOMCTBA
XUMHUYECKHX DJIEMEHTOB, 3aBUCHMOCTh
OT CTENEHHU OKHUCIIeHHUA. BaxkHbie

OKHCIIUTENIN U BOCCTAHOBUTEIIH.
[lepmaHranar Kanus

(xapaktepuctuka). CocTaBiieHHue
YPaBHEHUN OKUCIIATEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN

C UCTIOJIb30BAaHUEM METO/1a
PIIEKTPOHHOTO OanaHca.
IKcnepumenmaibHoe uzyyenue
eeuecme u A6J1eHUU
/[emoncmpayuu.

3aBUCUMOCThH CKOPOCTH XUMUYECKOM
[pEaKIMU OT BO3ACHCTBUS pa3IMUYHBIX

1O YpaBHCHHUAM XUMHNYCCKHUX peaKHHi’I.

'YyacTBOBaTh B COBMECTHOU padboTe
B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHIC
OTMopoi Ha MH(POPMALIUIO

13 yYeOHMKA U APYTUX UCTOYHUKOB,
B TOM uncie NHTepHeTa
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(bakTOpOB (BIMSHHUE KaTall3aTopa Ha
CKOPOCTh XUMUYECKOU PEAKITIH).
OnBITHI, WILTIOCTPUPYIOLIHE
00paTUMOCTh XUMUYECKUX PEAKIIHH.
OnbITHl, WILTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTETHHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peaxkiuu
Pa3JIOKEHUSI, COSTUHEHMUS).
Vlabopamopnulil onbim

3ydyeHne 3aBUCUMOCTH CKOPOCTH
XUMHYECKON pPEeaKIK OT Pa3IMIHBIX
(bakTOpoB.

[ Ipakmuyeckas paboma

No 1. Pemienue s3xcriepuMeHTaIbHbIX
3as1a4y o TeMe «OKUCIUTETbHO-
BOCCTAHOBUTEIHHBIC PEAKIIANY.
Bovruucnenus:

M0 TEPMOXHUMHUECKOMY YPaBHEHHIO
peakiuu: TeroBoro ¢ dexra
XUMHUYECKOHN peakiuy MO0 KOJIUIECTBY
BEILIECTBA, MACCE U O0BEMY
MPOPEarupOBaBIIIECTO UITU
00pa30BaBIIIETOCS BEIIECTBA;
KOJIMYECTBA BEIIECTBA, MACChl HIIU
00BbEMa BEIIECTBA MO U3BECTHOMY
TeII0BOMY 3(PHEKTy XUMUUECKOM
peaxiuy;
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MacChl NPOAYKTa peaKUu 10
M3BECTHOM Macce OJIHOTO

M3 UCXOJHBIX BELIECTB, B3ATOTO
B BUJIE PACTBOpA, COAEPIKALLErO
ONpeeNEHHYI0 KOHIEHTPALUIO
PaCTBOPEHHOIO BELIECTBA

1.3

DJIEKTPOJIMTHYECKAs
JTMCCOIIMaIIN.
XUMHUUYECKHUE PEAKIIUNB
pacTBOpax

14

DJIEKTPOIUTAYECKAS] TUCCOLIUAIA.
XHUMUYECKHUE PEAKIIUU B pACTBOPAX.
Teopus PIEKTPONTUTHIECKON
nrccouanu. PactBopeHne kak
(U3UKO-XUMHUYECKHI MpOIIECC.
[loHaTHE O THApPATAX U
KPUCTAJUIOTHAPATaX. DIEKTPOJIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIIMU BEIIECTB
C Pa3JIMYHBIM BUJOM XUMHUYECKOM
cBsi3u. CUJIbHBIE U Ci1a0ble
AIEKTPOJIUTHL. CTENEeHb AUCCOLMALINH,
KOHCTaHTa auccounanuu. Monnoe
MMpou3BEIeHUE BOAbI. BogopoaHbIi
rokasaresib. MHIuKaTopsl.
DJIEKTPOJIMTUYECKAST TUCCOLIMALINS
KHCJIOT, OCHOBAHMU U COJICH.
Peakiiuu HOHHOTO OOMEHa. Y CJIOBUS
[IPOTEKAHMS PEAKLIIMI HOHHOTO
oOMeHa. MoieKkysipHbI€, TOJIHbIE U

COKpPAIICHHBIC NOHHLIC YPABHCHUA

PacKpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH, a TAKXKE CMBICI TEOPUHU
AIEKTPOIUTUUECKOMN JUCCOLIMALINH.
OOBIICHATH IPUUMHBI
AIIEKTPOIIPOBOIHOCTH BOJIHBIX
[PACTBOPOB BEILIECTB; pa3InyaTh
c1a0ble U CUJIbHBIE JIEKTPOIIUTHI.
CocTaBisATh ypaBHEHUS AUCCOLIMALINH
KHCJIOT, III€JI0YEH U COJICH, TTOJIHBIC U
COKpaIl€HHbIE HOHHBIEC YPABHEHUS
XUMUYECKUX PEAKIMil HOHHOTO
0oOMeHa, KpaTK1e HOHHbIEC YpaBHEHUS
[IPOCTBIX PEAKIUU TMIPOJIN3a COJIEN.
[IporHo3upoBaTh BO3MOXHOCTH
MPOTEKaHUs peaKIMil HOHHOTO OOMEeHa
B Pa3IUYHbBIX YCIOBUSX.
XapakTepu3oBaTh 00IIHE XUMUYECKHE
CBOMCTBA BEILECTB Pa3IMYHBIX
KJIACCOB Ha OCHOBE TEOPUU
PIEKTPOJIMTUUECKON JUCCOLUALINH;

IMOATBEPKIAATh CBOMCTBA IPUMEPAMHU
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peakuuii. CBONCTBA KHUCIIOT,
OCHOBaHHUHN U COJIEH B CBETE
MpEICTaBICHUIN

00 JIEKTPOTUTHYECKOU JUCCOIIMALINH.
KauecTBEHHbBIEC PEAKIINU HA UOHBI.
['uaposns conen. loHHbIE ypaBHEHUS
TUIPOJIN3A COJIei. XapakTep Cpebl

B BOJIHBIX PACTBOPAX COJEH.
IKcnepumenmaivbHoe uzyuyenue
6euiecme u A6,1eHUIL

/[emoncmpayuu:

HccnenoBaHue 3J€KTPOIPOBOAHOCTH
pPacTBOPOB, MPOIIECCa AUCCOUALIUN
KHUCJIOT, IIIEJI0UYEH U COJIeH.

OMNBIThI, WIITIOCTPUPYIOIINE NPU3HAKU
MPOTEKaHUS peaKIuii HOHHOTO OOMEeHa
(oOpa3zoBaHue ocajKa, BbIJICJICHUE rasa,
00Opa30BaHUE BOIbI).

[[prMeHeHne MHAMKATOPOB (JIakMyca,
MeTUJIopaHka u QeHosdranenHa) ais
OMpeIeJICHHs XapaKTepa Cpeibl

B PaCTBOpax KUCJIOT, OCHOBAHHU U
COJIEH.

JlabopamopHvle onvimbl

M3ydyeHne Npu3HaKoB NPOTEKaHUS
peakiui HOHHOTO 0OMEHA B pacTBOPAX
HIIEKTPOJIUTOB (C 00Opa3oBaHHEM

MOJICKYJIIPHBIX ¥ HOHHBIX YpaBHEHUH
XUMUYECKUX PEAKIIH.

PeraTh 3KCriepuMEHTaIbHbBIC 33]]a4UH
1O TEME.

[[maHupOoBaTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUICCKUC
AKCIIEPUMEHTHI, IPOBOIUTH
HaOJIFOICHHUSI, eJIaTh BHIBOIbI

MO pe3yjbTaTaM IKCIIEPUMEHTA TIPU
MPOBEICHUH JJAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX padoT.

CrnenoBaTh npaBuiiaM 0€30MmacHON
paboThI B 1abopaTopuu

MPH UCTIOTH30BAHUN XHMHYECKOM
MOCYy/Abl U 000pYAOBaHUS.
[IpoBOIUTH BEIYHMCIICHUS

MO0 XUMUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM padboTe

B TIape WA TPYIITIE.

BricTpauBaTh pa3BEpHYTHIC
MACHMECHHBIC M YCTHBIC OTBETHIC
OTOopoi Ha MH(pOpPMALIHIO

13 y4eOHHKA U IPYTUX UCTOUYHUKOB
nHbopMaIuu, B ToM urcie aTepHeTa
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OCaJiKa, BbIICICHUEM T'a3a,
00Opa3oBaHHUEM BOJIbI): CyJib(aTa Mmeau
(II) u ménoun, kapOboHaTa HATPUS U
COJIIHOM KHMCIIOTBI, peaKus
HEUTpaIn3aIlii MEXy THAPOKCUIOM
KaJIus U COJITHOM KUCIOTOM.

M cnonb30BaHUE MHIMKATOPOB
(JlakMyca, METUIIOpaHKa U
dbenondTanenna) it OnpeaeIeHus
XapakKTepa cpebl B paCTBOPAX COJIEH.
Pacrnio3HaBaHuE HEOPTrAHUYECKHUX
BEILIECTB C TOMOIIbIO KAYECTBEHHBIX
PEaKINl HA UOHBI.

[ Ipakmuueckue pabomoi

No 2. PenieHue sKCHEepUMEHTAbHBIX
3a1a4 10 TeMe «DIEKTPOIUTHYECKAS
ITACCOLIUALTUSY.

Ne 3. PemeHue 3KcriepruMeEHTaIbHBIX
3agad no reme «l uaposans conemn.
Bviyucnenus:

MacChl MPOAYKTA PEAKIINH TIO
M3BECTHON Macce OJHOTO

M3 WCXOAHBIX BELIECTB, B3STOrO

B BUJIE PAcTBOpA, COAEPKAIIEIO
OIPEIEIIEHHYI0 KOHLEHTPALIUIO
PacTBOPEHHOIO BEILIECTBA

Htoro no pazuaeny

36
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Pa3nen 2. HemeTa/sibl 1 UX COeIMHEHUA

2.1 |OOmas xapakTepUCTUKa 8
XUMHAYECKUX 3JIEMEHTOB
VIIA-rpynmnsl. ['anorenst

OO6111ast XxapaKTepUCTUKA HEMETAJIIOB.
Oco0eHHOCTH CTPOCHHS ATOMOB
XUMHUYECKUX IJIEMEHTOB, TPOCTHIX
BEILIECTB, AJUIOTponusl. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIE CBOMCTBA
HeMeTauioB. CpaBHUTENIbHAS
XapaKTEPUCTUKA COCTUHEHU
HEMETAJIJIOB.

OO6m1as XapakTEpPUCTUKA FaJIOTEHOB.
OCcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTEIIEHH OKUCIIEHUSI.
Crtpoenue u puznueckue CBOMCTRA
[MPOCTBIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA ITPUMEPE
XJIOpa (B3aMMOJICHCTBHE C METAJNIAMH,
HEMETaJJIaMH, BOJIOM, IIIEJI0YaMH ).
XnopoBosopoa. CossiHast KMCJIOTA,
XMMHUYECKHE CBOMCTBA, IOJIYUYECHHUE,
rpuMeHeHue. JlercTBue xjaopa u
XJIOPOBOJIOPOJA HA OPraHU3M
yeoBeKa. Baxueimme XJ10puibl U UX
HaXO0X/JCHHUE B IIPUPOLE.

[ToHsITHE O KUCIIOPOACOAEPKALIUX
KHCJIOTAX XJ0pa U UX COJIAX.
IKcnepumenmanvHoe uyueHue

eeuecme u A6aeHUU

OOBICHATH 001IIME 3aKOHOMEPHOCTHUB
M3MEHEHUH CBOMCTB HEMETAJIJIOB HHUX
COCAMHEHNH B IPEIENIax MaJIbIX
[EPUOA0B U TJIABHBIX MOATPYIII
[leproan4eCcKOil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB C YUYETOM
CTPOEHUS UX aTOMOB.
[IporHo3upoBaTh CBOKCTBA
XUMUYECKUX 3JIEMEHTOB —
HEMETAIJIOB M X COCIMHEHUN Ha
OCHOBAaHHUH 3aKOHOMEPHOCTEN
[leproan4ecKor CUCTEMBI.
XapakTepuszoBaTh (PU3NYECKUE U
XUMUYECKUE CBOMCTBA ITPOCTHIX
BEIIIECTB TaJIOTEHOB (Ha MpUMepe
XJIOpa) U CJIOKHBIX BEIIECTB
(XJI0pOBOZOPO/IA, XJIOPUIA HATPHUS,
KHCJIOPOJCOAEPKAIIMUX KUCIOT XJI0pa
1 UX COJIeil), CIocOObl MOTyYEHUs,
IIPUMEHEHUE U 3HAYEHUE B IPUPOJIE U
PKU3HH YE€JIOBEKA.

Onpenenstb XJI0pu-, OpoMu-

Y MOJIU]I-MOHBI B PACTBOPE.
[InaHUpOBATH U OCYILLIECTBIISThH

Ha [MPAKTUKE XUMHUYECKHE

OKCIICPUMCHTHI, IIPOBOJIUTDH
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/[emoncmpayuu.:

OOpa3bl IPUPOIHBIX XJIOPUIOB
(raJIoreHuI0B).

OnbITHI, OTpaxkaronue GU3NICCKUE U
XUMHYECKHAE CBONCTBA TAJIOTCHOB U UX
COCIVHEHNH.

JlabopamopHvle onbimbl
O3HakomIIeHHE ¢ 00pa3iamMu
MPUPOIHBIX XJIOPUIOB (TAIOTCHHUIOB).
3ydeHne CBOMCTB COJSTHOM KUCIOTHI.
[IpoBeneHre KAYECTBEHHBIX PeaKIui
Ha XJIOPH]I-, OpOMU- U HOAWUI-UOHBI, U
HaOJI0ICHUE PU3HAKOB UX
MPOTEKAHUSI.

[ Ipakxmuueckas paboma

No 4. [TomyueHue CONSTHON KUCIIOTHI,
M3yYEHHUE €€ CBOWCTB.

Buiuucnenusi:

M0 YPaBHEHUSM XUMUYECKHUX PEaKIIUi,
CCJIM OJTMH X PEarcHTOB JaH

B U30BITKE;

00BEMOB I'a30B M0 YPaBHEHUIO
XAMUYECKON PEaKIINU

HaOJII0CHUS, 1€T1aTh BHIBOBI T10
pe3ynbTaTam 3KCIEpUMEHTA IPH
MPOBECHUH J1a00PaTOPHBIX
OTBITOB M MPAKTUYECKUX PaOOT.
CrnenoBaTh npaBuiiaM 0e30MacHON
paboThI B 1abOpaTopuu

[IPY UCIIOJIb30BAHUN XUMHUYECKON
MOCY/Ibl U 000PYAOBAHUS.
'YyacTBOBaTh B COBMECTHOM padboTe
B MaJIOi TpyIIIeE.

[IpoBOANTH BEIYUCIICHUS

[0 XMMUYECKUM YPaBHEHUSIM.
Mcnonb30BaTh NEPUOANIYECKYTIO
Ta0IUILy ¥ TaOJIUILy PACTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
TUTSI BBITIOJTHEHUS 3a/ITaHUM.
BricTpauBaTh pa3BEPHYTHIE C ONIOPOU
Ha WH(GOPMAIUIO U3 YUCOHHKA,
CIIPAaBOYHBIX MATEPHUAIIOB U JIPYTUX
MCTOYHUKOB, FPAMOTHO UCIIOIb30BaTh
V3y4YECHHBIN IIOHATUWHBIN aIapar
Kypca XMMUHU, COMPOBOXKAATh
BBICTYIUICHHUE NIPE3ECHTAMEN

2.2

OO6miasi XapakTepucTHUKa
XUMHYECKUX DIIEMEHTOB
VIA-rpynmnsi.

Cepa u e€ coeqHEHU

10

OO01as XapakTepUCTUKa XUMUYECKUX
neMeHTOB VIA-rpynimsl.
OcoOeHHOCTH CTPOEHHS aTOMOB,

XapaKTCPHBIC CTCIICHU OKHCJICHU.

Onpenenarb HaTU4KUE CyJIbPUT-,
cyabGua- u CyiabpaT-uOHOB

B pacTBOpE.

[losicHATH Ha MpUMeEpax CYITHOCTb
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CtpoeHue u puznuecKkue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOJIa U
cepbl. AJITIOTPOTTHBIE MOAU(PUKAITNH
KHCJIOPOJIa U CEPHI.

XUMHUYECKHUE CBOMCTBA CEPBI
(B3aMMOJICHCTBHUE C HEMETAJIJIaMH,
MeTaulaMy, KOHIICHTPUPOBAHHBIMHU
Q30THOM W CEPHOM KHUCIOTAMH).
CepoBo10pO/I, CTpOeHUE, (PU3NIECKUE
1 XUMHUYECKHE CBOMCTBA

(KUCIIOTHBIE U BOCCTAHOBUTEIbHBIC
CBOMCTBA).

OKCHUIBI Cephl KaK MPeICTaBUTEN
KUCJIOTHBIX OKCUI0B. CepHuUcTast
KucjaoTa U ee coiu. CepHasl KMCJIOTAa,
(bU3nYeCKre U XUMHUYECKHE CBOMCTBA
(oOmIue Kak MpeCTaBUTEIS Kacca
KHUCJIOT U Crielu(pUIECKue).

Conu cepHOIl KUCIIOTHI.

XUMHUYECKHUE PEAKLINH, JIEKAIIUE

B OCHOBE ITPOMBIIILJIEHHOTO CIIOoco0a
MOJTYYEHUS] CEPHOM KHUCITIOTHI.
[IpencraBiieHUs] 0 XUMHUYECKOM
MIPOU3BOJICTBE U CBA3AHHBIX C HUM
npodeccusix.

[ I[ppuMeHeHne CEpHOU KUCIIOTHI U
Cyib(aToB.

AKOJIOTUIECKUX MPOOJIEM, CBI3aHHBIXC
HaXO0KJICHUEM COCTMHEHUM Cephl

B OKPY>KaroIlIen cpee.
[[maHUpOBaTH U OCYIIECTBIISITH

Ha IPAKTUKE XUMUYIECKUC
AKCIIEPUMEHTHI, IPOBOUTD
HaOJIFOICHUS, 1eJIaTh BHIBOIbI

0 pe3ybTaTaM IKCIIEPUMEHTA TIPH
MPOBEICHUH JA0OPATOPHBIX OTBITOB H
MPaKTUYECKUX padoT.

CrnenoBaTh npaBuiiaM 0e30MmacHON
paboThI B J1abOpaTOpHUH

NP MCTIOJIB30BAHIH XUMHUYECKHUX
BEIIIECTB M 000Dy 10BAHUS.
[Ipon3BOANTE BBIYMCIICHUS IO
XUMUYECKUM YPABHCHUSIM.
YyacTBOBaTh B COBMECTHOM padboTe
B MaJIOM TPYIIIIE.

M cronb30BaTh NEPUOIUIECKYIO
Ta0auIly U TaOJUIly pACTBOPUMOCTH
KHCJIOT, OCHOBAHUM M COJICH B BOJC
TUTSI BBITIOJTHCHUS 33JTaHUN.
crionp30BaTh MPH BHITIOJTHEHUH
yueOHBIX 3aJaHU U B TIpOLECcCe
MCCJIeI0BATEIbCKOM €SI TeIbHOCTU
HAYyYIHO-TIOMYJISIPHYIO TUTEPATYPY

XUMHUUYCCKOI'0 COACPIKaHUA,
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KadecTBeHHBIC peakIuy Ha CYIbHUT-,
CynbpuI- U CyIbdaT-aHUOHBI.
HaxosxaeHue cepbl 1 ee COeIMHEHUI
B [IPUPO/JIE.

XUMHUECKOE 3arpsi3HEHHE
OKPYKaIOUIEN CPEeIbl COCTUHEHUSAMU
cephbl (KUCJIOTHBIE JOXK/IU, 3arpsI3HEHNE
BO3/1yXa), CIIOCOOBI €ro
Mpe0TBPAICHUS.
IKcnepumenmanbHoe uzyueHue
eeuiecme u A6J1eHUU
/[emoncmpayuu:

O3HaKoMIIEHHE ¢ 00pa3LaMu cepbl U
€€ MPUPOIHBIX COCTUHECHUN.
Hab6ronenue nporiecca 00yriinBaHus
caxapa noJ JIeMCTBUEM
KOHILICHTPUPOBAHHOMN CEPHOU
KHUCIIOTHI.

B3anmoieiicTBrE cephl ¢ BOJOPOIOM,
MEJIbI0, HATPUEM, KUCIIOPOJIOM.
JlabopamopHbvle onvimbl

M3yyeHne XUMUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOUN KUCIIOTHI.
[IpoBeieHrE KaY€CTBEHHBIX

peakiuii Ha cynbGUI-, CyIbPUT- U
CyJib(aT-uOHBI, U HAOIIOJICHHUE
MPU3HAKOB MX MPOTEKAHMSI.

CIIPaBOYHBIE MATEPHUATIBI, PECYPCHI
NuTepHera
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Bouiyucnenus:

MacChl ITPOAYKTa PEAKIIUU

110 U3BECTHON MacCcOBOM (00BEMHOIN)
nose (%) ero BbIX0/1a OT TEOPETUUECKU
BO3MOKHOTIO;

MaccoBoi (00BEMHOM) m01H (%)
BBIX0/1a MMPOAYKTa PEAKIINH

10 U3BECTHOU Macce (00bEMY)
MCXOJHOTO BEIIECTBA U MIPOJIYKTA
peakiuu

2.3

OOmasi xapakTepUCTUKA
XUMHUYECKUX DJIEMEHTOB
VA-rpynmsl.

A3oT, Gpocdop U ux
COETUHEHMUS

12

OO6111ast XxapaKTepUCTHKA FJIEMEHTOB
VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
ATOMOB, XapaKTEPHbIE CTENIEHU
OKHCIICHUSI.

A30T, paclipOCTpaHEHHE B IPUPOJIE,
(bu3nyecKre 1 XUMUYECKHUE CBOMCTBA
(B3aMMOCHCTBHE C METAIAMH,
BOJIOPOJIOM, KUCJIOPOJIOM).
KpyroBopoT a3ota B mpUpoJe.
AMMMaK, ero (pusnvecKkue u
XUMHYECKHE CBOMCTBA (OKUCIICHHE,
OCHOBHBIE CBOKMCTBA BOJHOTO
pacTBopa), MpUMEHEHUE U TIOJTyYEHUE
B JTa0OPATOPUU U MPOMBIIIJICHHOCTH.
MoH aMMOHUSI, JOHOPHO-AKIIENTOPHBII
MEXaHU3M €ro 00pa3oBaHUsl.

Conu ammoHUs, UX (pU3UecKHe

OOBIACHATH O0IITHE 3aKOHOMEPHOCTH
B N3MEHEHUU CBOMCTB AJIEMEHTOB
'VA-rpynmel ¥ uX COeIUHEHUIN

C Y4ETOM CTPOEHUSA UX ATOMOB.
[IporHo3upoBaTh CBOKCTBA
XUMUYECKUX 3JIEMEHTOB.
'VA-rpynnsl ¥ UX COEAUHEHUN Ha
OCHOBAHMH 3aKOHOMEPHOCTEN
[leproan4ecKOM CUCTEMBI.
OOBSICHATH NPUYUHHO-CIIEJICTBEHHYIO
CBSA3b: CTPOEHHUE BEILIECTBA —>
CBOWCTBA — IIPUMEHEHUE.
XapakTepru3oBaTh (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA MIPOCTHIX
BelIECTB a30Ta U ¢ocdopa u ux
coeIMHEHU (aMMHaKa, conen

AMMOHMNA, a30THOM KHCJIOTHI,
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M XUMHUYECKHE CBOMCTBA (pa3ioxKeHue
1 B3aMMO/ICHCTBHUE CO I1I€JI0YaMu),
npuMeHeHue. KauecTBeHHas peakius
Ha MOHBI aMMOHUS. OKCHJIBI a30Ta

(L, IL, III, IV, V). A3oTucTas KucjorTa.
A30THasl KUCJIOTA, €€ MOJy4YeHHUE,
(bu3nYecKue 1 XUMUYECKHE CBOMCTBA
(oO1re Kak MpeCcTaBUTEINS Kacca
KHUCJIOT U crierudpuueckue),
npuMeHeHNEe. XUMUYECKUE PEaKIIiH,
JieKalle B OCHOBE TOJTyYCHUS
A30THOM KUCJIOTBI

B ITPOMBIIICHHOCTH.

HwuTpaTel 1 HUTPUTHI.

KauecTBeHHBIC peaKkliy HA HUTPAT- U
HUTPUT-aHUOHBI. XUMHUYECKOE
3arpsA3HEHNUE OKPYXKAIOIIEN Cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC

IO /IH, 3aTPSI3HEHHUE BO3AyXa, TOYBBI
1 BOJIOEMOB).

Docdop, amoTponHbie MOAUDUKAITIH
dbocdopa (Oemnbrit u kpacHbIi docdop),
(bu3MYecKue 1 XUMUYECKHE CBOMCTBA
(B3aMMOECHCTBHE C METAJJIaMH,
KHCJIOPOJOM, FaJIOT€HAMH,
KOHIICHTPUPOBAHHBIMU a30THOU 1
CEpHOM KHCIIOTaMHu).

HUTpaTOB, okcuoB docdopa (11, V) u
dhochopHoit kuCIOTHI, pochaToB),
CIIOCOOBI UX MOJTYUYEHUs, TPUMEHEHUE
1 3HaYCHUE B TIPUPOJIC U KU3HU
YeI0BeKa.

Onpenensatb HOHBI aMMOHUS, ocdaT-
MOHBI B PACTBODE.

[TosicHATH Ha TPUMEPAX CYIIHOCTh
AKOJIOTUYECKUX MPOOJIEM, CBI3aHHBIXC
HaxXO0XJICHUEM COECMHEHNN a30Ta U
dhocdopa B okpyskarolen cpese.
Mcnonb30BaTh NEPUOANYECKYIO
Ta0auIly U TaOJUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM M COJICH B BOJC
TUTSI BBITIOJTHEHUS 3a/TaHUN.
[[maHUpOBaTh U OCYIIECTBISTH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IIPOBOIUTH
HAOTIOICHMS, IeTIaTh BHIBOJIBI 110
pe3ynbTaTam dKCIEPUMEHTA TIPH
MPOBEACHUH Ja00PATOPHBIX

OTIHITOB M MMPAKTUYECKUX PabOT.
CrnenoBaTh IpaBUjIaM IMOJIb30BaHUS
XUMHUYECKOU NTOCYA0U U
mabopaTOPHBIM 000PYIOBaHUEM,

a Tak)Ke MpaBujaM 0OpaIieHus

C BEIIECTBAMHU B COOTBETCTBUU
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Oxcunpl pocdopa (111, V), pocdopnas
KHCIIOTa, PU3NIECKUE U XUMUICCKUC
CBOICTBa, mosydeHue. KadecTBeHHas
peakius Ha pocdaT-uoHbI.
[IpencraBienus o rajoreHuaax
dbochopa (111, V).

[ToHsTHE O MUHEPATHHBIX
ynoopenusix. A3oTHeie, hochopHbIE,
KOMILUIEKCHBIE YA00pEHUS.
XUMHUUECKOE 3arpsi3HEHNE
OKpYXaroIel Cpeibl COeTMHEHUSAMHU
azora u pocdopa.
IKcnepumenmanbvHoe uzyyeHue
eeuecme u A6JAeHUU
/[emoncmpayuu:

O3HakomiieHHE ¢ PU3NIECKUMU
CBOICTBaMHU a30Ta, pocdopa u ux
COCIVHEHNH.

B3anMoieiicTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTBI C MEJIbIO.
KadecTBeHHBIC peakIiy HA HUTPAT-

U HUTPHUT-UOHBI.

O3HakoMJIeHHE ¢ 00pa3aMu a30THBIX
1 (HochOpPHBIX yI0OpEHUH.
JlabopamopHyvie onvimoi

M3yueHue CBOMCTB COJIE aMMOHUS
(B3aMMOJICMCTBHUE COJIEH aMMOHUS

C UHCTPYKLHSIMU.
[Ipon3BOANTE BBIYHMCICHUS 10
XUMHAYECKUM YPaBHEHHUSIM.
YyacTBOBaTh B COBMECTHOU paboTe
B [1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE
MUCHbMEHHBIE U YCTHBIC OTBETHIC
OMOpoi Ha UH(POPMAITHIO

13 pa3IMYHBIX UCTOYHUKOB, B TOM
uyucie MHTepHeTa; Aenath KpaTKUe
COOOIIEHUS DKOJIOTUYECKOM
HaIpaBJICHHOCTH
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CO MIENTOYBIO).

KauecTBeHHas peakiys Ha COJH
aMMOHUs, Ha GochaT-uoHbI U
M3YUYEHHE NMPU3HAKOB UX IPOTEKAHUS.
[ Ipakmuyeckas paboma

Ne 5. [Tonydyenne amMmmuaka, U3y4eHue
€ro CBOWCTB.

Buiuucnenusi:

[0 YPABHEHUSM XUMHUYECKUX PEaKIINil

2.4

OOmasi xapakTepUCTUKA
XUMHUYECKUX DJIEMEHTOB
[VA-rpynrsi.

Yriaepon U KpEeMHU,
WX COCTMHEHUSI.

bop

13

OO6111ast XxapaKTepUCTHKA FJIEMEHTOB
IVA-rpynmsl. OcOOEHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHBIE CTEIICHH
OKHCIICHUSI.

Yriepos, atoTponHble MOAU(UKAIIUN
(rpaduT, anmas, pysmiepen, rpades,
HAaHOTPYOKM), PU3HUUECKUE U
XUMHUYECKUE CBOMCTBA ITPOCTHIX
BEIICCTB (B3aUMOJICHCTBHE

C METa/lIaMH, HEMETaJlIaMH,
KOHIICHTPUPOBAHHBIMU a30THOU U
cepHoil kuciotaMu). [lonsarue

00 ancopbumu. Kpyrosoport yriepoaa
B [IPUPOJIE.

Okcuibl yraepoaa,

X QU3NUECKUE U XUMUYIECKUC
CBOMCTBA, JICCTBUE HA )KUBBIE

OpTraHU3MBbI, IIOJTYYCHHUC

OOBIACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
[VA-rpynnsl U UX COeIMHEHUIN

C YYETOM CTPOEHUS UX aTOMOB.
[Iporao3upoBaTh CBOKCTBA
XUMHAYECKUX IJIEMEHTOB — HEMETAJIOB
1 X COCIMHEHU Ha OCHOBAHUU
3aKkOHOMepHocTel [lepuoanueckon
CUCTEMBL.

OOBSICHATH NPUYUHHO-CIIEICTBEHHYIO
CBsI3b: CTPOCHHE BEIIECTBA —
CBOWCTBA — IIPUMEHEHUE —

Ha [MPUMEPAX COCANHEHNM YIiaepoaa u
KPEMHHS.

XapakTepu3oBaTh (PU3NYECKUE U
XUMHYECKUE CBOMCTBA NPOCTHIX
BEILIECTB YIJIEPO/Ia U KPEMHUS U UX

COEeIMHEHU (OKCUAOB yIiepo/a,
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U IpUMEHEHUE. JKOJOTUYECKUE
po0seMbl aTMOCGhEPDI, CBI3aHHBIEC
okcuaom yrieponaa (IV).

YrosibHast KUCJIOTA U €€ COJIH, UX
(br3YeCcKue U XUMUIECKHE CBOICTBA,
MOJYyYECHHUE U PUMEHEHHUE.
KapOonatsl, ruipokapOOHAThI, UX
cBoiicTBa. KauecTBeHHas peakius Ha
KapOoHaT-uoHkI. Micnosib30BaHue
KapOOHATOB B OBITY, METUITHE,
MPOMBIIIUICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHaYaIbHBIE TOHATUS

00 OPraHMYECKUX BEIIECTBAX Kak

0 COEIMHEHHUSIX YIJIepoa:
YTIEBOAOPOAbI (METaH, 3TaH, dTUJICH,
AIICTUJICH ), TAHOJI, TJIULIEPUH,
yKcycHas kuciiota. [IpupoaHsie
MCTOYHUKH YTJIEBOJIOPOJOB (YroJb,
MPUPOIHBINA Ta3, HEPTH), MPOTYKTHI KX
nepepadOTKH, UX POJIb B OBITY U
MPOMBITIUICHHOCTH. [loHsTHE

0 OMOJIOTMYECKHU BaXKHBIX
OpTraHUYECKUX BEIEeCTBAX — KUPaX,
OenKax, yriaeBojax —

1 UX POJTU B )KM3HU YEJIOBEKA.
EAMHCTBO OpraHUYeCcKUux u

YTOJIBHOM KMCJIOTHI, KAPOOHATOB,
OKCHJa KPEMHHUS, KPDEMHUEBOKH
KHCJIOTBI, CHIIMKATOB), CIIOCOOBI HX
MOJTyYCHUS, IPUMCHCHHUE W 3HAUCHHEC
B TIPUPOJIC W KU3HU YeTIOBEKA.
Onpenensath kapOoOHAT- U CUITUKAT-
MOHBI B PaCTBODE.

OOBICHATH CYITHOCTH SKOJIOTHUECKHIX
po0JieM, CBA3aHHBIX C HAXO0XKICHUEM
YTJIEKHCIIOTO Ta3a B OKPYIKaroIei
cperne.

[TonTBepKaaTh 0COOCHHOCTH COCTaBa
W CTPOCHUS OPTaHUYECKHUX BEIIECTB
MPUMEPAMH TIPOCTHIX COCTMHCHHMA
(MeTaH, 3TaH, dTUJICH, alleTUJICH,
PTAHOJI, TJIUIIEPUH, YKCYCHAs
KHCJIOTA).

NnmocTprupoBaTh B3aUMOCBSI3b

HEOPTaHUYECKUX COCTMHEHUN
YIJIEPOJIa U OPTAHUYECKHUX BEILIECTB.
OnuceIBaTh POJIb OEIKOB, JKUPOB U
YTIIEBOZIOB B YHKIIMOHUPOBAHUH
PKUBBIX OPTaHU3MOB.

M cnonbs30BaTh NEPUOANYECKYIO
TaOJuIly U TaOJUIly pACTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIEU B BOJIE
U1 BBITTOJTHEHUSI 33 IaHUI.
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HEOPTaHUYECKUX COCTUHEHUH.
Kpemuuii, ero ¢pusznueckue u
XAMHUYECKUE CBOMCTBA
(B3anMOJIeHCTBUE C METAJIJIAMH,
KHCIIOPOJOM, YIJIEPOJIOM,
raJioreHamu), MoJy4eHue u
npuMeHeHue. Posb kpeMHus

B IIPUPOJIE U TEXHUKE.

Oxcun kpemuust (I1V), kpemHueBas
KHCIJIOTa, CUITUKATHI: (U3HUECKHUE U
XUMHUYECKHE CBOMCTBA, MOJyYCHUE U
MpUMEHEHUE B OBITY

1 TTPOMBIIILJIEHHOCTH.

BaxxHeumme CTpouTeNIbHbIE
MaTepualbl: KepaMHuKa, CTEKIIO,
LIEMEHT, OCTOH, JKEIE300€TOH.
[IpoOnembl Oe30macHOro
MCITOJIb30BAHUS CTPOUTEITBHBIX
MaTepUaJioB B MOBCEAHEBHOW KU3HHU.
bop. OcoGEeHHOCTH CTPOEHUS aTOMA.
OO01mume mpeacTaBiIeHus 0 PU3NIECKUX
Y XUMHAYECKUX CBOMCTBax. bopHas
KHCJIOTA.

IKcnepumenmanbvHoe uzyueHue
eeuecme u A6AeHU
/[emoncmpayuu.:

[IpoBOIUTH BEIYMCIICHHS MACChI
(0OBbéMa; H.y.) MPOJAYKTa PEaKIIMH

BEIIECTBA, COJICPHKAIIETO
onpeenEHHYI0 MacCOBYIO JIOJTIO
IIPUMECEN.

[[maHupOBaTh U OCYIIECTBIISITH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IIPOBOUTD
HaOJIFOJICHHUS, JIEATh BBIBOJIBI 1O
pe3yibTaTam dKCIEepUMEHTa IPH
MPOBEICHUH J1a00PATOPHBIX
OTIHITOB ¥ MPAKTHYECKUX PabOT.
CrneoBath MpaBUiaM MOJIb30BaHUS
XAMUYECKOU TTOCYION 1
mabopaTOPHBIM 000PYAOBaHUEM,

a TaKk)Ke MpaBHJIaM OOpallCHHs

C BEIIECTBAMH B COOTBETCTBHH

C HHCTPYKIIHSIMH.

'YyacTBOBaTh B COBMECTHOM padoTe
B MaJIOM TPYIIIIE.

M crionp30BaTh MPH BHIMTIOJTHEHUH
Y4eOHBIX 3aJaHUM U B MPOIIECCEe
MCCJIeI0BATEIHCKOM NS TEIbHOCTH
HAyYHO-TIOMYJISIPHYIO TUTEPATYPY

XUMHUYCCKOI'0O COACPIKAHUS,

Mo TaHHOU Macce (00BEMY) HCXOTHOTO
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Monenu KpUCTALTUYECKUX PEIIETOK
anmMasa, rpadura, MOJIEKYJIbI
(dymiepeHa.

O3HaKOMJICHHE C MPOLIECCOM
a71cCOpOIIMK PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM MPOTUBOTa3a.
O3HakoMIIeHHE ¢ 00pa3lamMu
MPUPOJIHBIX KAPOOHATOB U CUIIUKATOB,C
MPOJYKIIUEN CUITUKATHON
MIPOMBIILJICHHOCTH.

Komnekuus «HedTs 1
HEe(DTEPOTYKTHI.

Mopenu MOJIEKYJT OpraHUuYECKUX
BEILIECTB.

Buneomarepualibl: CUIMKaTHAs
MIPOMBIILIEHHOCTb.

Vlabopamopnvie onvimul [lonydenue,
coOupaHue, pacro3HaBaHuE U
M3y4YEHHE CBOMCTBYTJIEKUCIIOTO ra3a.
M3ydyeHne B3aMMHBIX TPEBPALLICHUN
KapOOHATOB U THAPOKApOOHATOB.
[IpoBeneHNE KAYECTBEHHBIX PEAKIINI
Ha KapOOHAT- U CUJIMKAT-UOHBI U
M3y4YEHHE MPU3HAKOB UX MPOTEKAHUS.
I Ipakmuueckue pabomwi

CIIPaBOYHBIE MATEPHUATIBI, PECYPCHI
NuTepHera
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Ne 6. [Tonmydenune okcuaa yriaepoaa
(IV) u u3yuenue ero CBOMCTB.

Ne 7. PenieHue 3KcriepuMeHTaIbHbIX
3a7a4 1o teMe «Baxknenmue
HEMETAJIBI U UX COCTUHEHUS».
Buiuucnenusi:

Macchl (00bEMA; H.y.) IPOYKTA
peakiuu o JaHHo# Macce (00bEMY)
MCXOJHOTO BEIIECTBA, COIEPKALIETO
OIPEIEIEHHYI0 MAaCCOBYIO JI0JIEO
[IpUMECEU

Hrtoro no pazaeny 43

Pasngena 3. Merasiibl 1 X cOeIMHEHUSA

3.1 |O0mmme cBOICTBA METAJLIOB

10

OO01mast XxapaKTepUCTHUKAa XUMUYECKUX
PIIEMEHTOB — METAJUIOB HA OCHOBAaHHUU
MX 1oJ0xeHus B [leprnoanueckoi
CUCTEME XUMHYECKUX IJIEMEHTOB

/.. MenneneeBa u CTPOCHUS aTOMOB.

Mertamibsl A- u b-rpynm.

CtpoeHure MpOCThIX BEIIECTB —
MeTaIoB. MeTtannuueckast CBsi3b U
METaJTTNIecKasi KpUCTaTNIecKas
penieTka (MpUMUTHBHAsS KyOuueckas,
00BEMHO-1IEHTPUPOBAHHAS
KyOuueckasi, rpaHeleHTPUPOBaHHAs
KyOHnueckas, reKcaroHaJbHas

MJIOTHOYITaKOBAHHAS ). 3aBUCUMOCTh

PackpbIBaTh CMBICI U3y4aE€MbIX
MOHSTUN U IPUMEHSThH 3TU MOHITUA
[PY ONUCAHUU CBOMCTB BEILLIECTB U UX
MTPEBPAILCHUN.

OOBICHATH 001IME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB AJIEMEHTOB-
METAJJIOB U UX COEAMHEHNUM C YUETOM
CTPOEHHUS UX aTOMOB.
[Iporao3upoBath CBOMCTBA
XUMHUYECKUX JIEMEHTOB-METAIIJIOB U
VX COCAMHEHUN HAa OCHOBAHUU
3akoHOMepHocTer [lepuoanueckon
CHUCTEMBI.

XapakTepu3oBaTh CTPOCHHE
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(bU3HMYECKUX CBOMCTB METAJIOB

OT CTPOEHHUSI KPUCTAJUIOB.
DIIEKTPOXUMHUYECKUN PSJT
HanpspKeHU MeTauioB. O0mme
XAMHUYECKUE CBOMCTBA METAJLIOB.
OO61mme crocoObl MOTyYeHUS
METAJIJIOB, METAJLUTYPIUsl. DJIEKTPOIU3
PacCIlJIaBOB M paCTBOPOB COJIEH Kak
OJIMH U3 CTIOCOOOB MOTYYEHUS
METAJLJIOB.

[ToHATHE O KOPPO3UU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX

oT kKoppo3uu. CruiaBbl (CTalb, YyTYH,
TIOPATFOMUHUM, OpOH32).
[[prMeHEeHnEe METAJIJIOB U CILIABOB

B OBITY U IPOMBIIIJICHHOCTH.
IKcnepumenmaivbHoe uzyyenue
eeuecme u A6JAeHUU
/[emoncmpayuu.:

O3HakoMIICHHE ¢ 00pa3IiaMi METaIOB
U CILJIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH.

MoenupoBaHue METAINIMYECKON
KPUCTAJIIMYECKON PELIEeTKU
B3anMoaeiicTBHEe METAIIOB C BOJOMU,C
pacTBOpaMHU COJIEW U KUCJIIOT.
DJIEKTPOJIN3 PACTBOPOB COJIEH

METaJIJIOB, 001IHUe PU3NUECcKre U
XMMHYECKHE CBOMCTBA METAJJIOB.
XapakTepru30BaTh 00IIHE CTIOCOOBI
MOJy4YCHUS METAILIIOB.

OOBSACHITH 3aKOHOMEPHOCTH
[IPOIIECCOB IEKTPOJIU3a PACTIIABOB U
[PacTBOPOB HAa OCHOBE
PICKTPOXUMHUYECKOTO PSJT
HaMpsHKEHUH METaIOB, COCTABIIATh
[POCTBIC YPABHEHUS AJICKTPOIN3A.
OnuceIBaTh CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH.

OOBSACHITH HA TPUMEPaAX CYIIHOCTh
AKOJIOTMYECKUX MPOOJIEM, BBI3BAHHBIX
3arpsi3HEHUEM OKPYKAIOIIEH Cpe/ibl
METa/UIaMHU M UX COCIUHCHUSIMH.
Mcnonb30BaTh NEPUOANYECKYIO
Tabnuily, TabJInIly paCTBOPUMOCTH
KHUCJIOT, OCHOBAHMH 1 COJIEH B BOJIC,
PIEKTPOXUMUYECKUN sl HAIPSHKEHU N
METAJJIOB JIJIs1 BHITIOJTHSHUS 3aaHUM.
CrnenoBath nmpaBuaM 0€30MacHOM
paboThI B 1abOpaTopuu

[PY UCIIOJIb30BAHUU XUMUYECKON
MOCYy/Abl U 000pYAOBAHUS.
[TpoBOANTH BEIYUCIICHUS

M0 XUMHUYCCKHNM YPABHCHUSM.
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(xmopuaa meau (I11) u moauma xkamus).
OnbITH, WUTIOCTPUPYIOIIKUE KOPPO3UIO
METaJUIOB U 3alllUTy METAJIJIOB

OT KOPPO3HH.

JlabopamopHnvle onvimvl
O3HakomiieHHE ¢ GU3NUECKUMU
CBOMCTBAMHU METAJJIOB.

3y4ueHne B3anMOCHCTBUS METANIOBC
BOJIOW, C pacTBOpPaMH COJIEH U

KHCJIOT.

Buiuucnenusi:

COCTaBa CMECEH ¢ UCTIOJIb30BaHUEM
pEIICHHS CUCTEM YpaBHEHUN™;

10 YpaBHEHUSM DJICKTPOJIN3a
pacIUIaBOB U PACTBOPOB BEIIECTB;
pa3TUYHBIC TUITBI BEIYUCICHUI

M0 YPaBHEHUSIM XUMHUYCECKHUX PEaAKITUI

Y9acTBOBaTh B COBMECTHOM paboTe
B [Iape WJIM TpyIIeE.

BricTpanBaTh pa3BEPHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHIC
OTOpoi Ha HH(POPMAITHIO

13 y4eOHMKA, CIPABOYHBIX
MaTepHaoB U JPYTUX UCTOYHHUKOB,
IPaMOTHO HCIIOJIb30BaTh U3Y4YCHHBIN
MMOHATUMHBINA anmnapar Kypca XUMHH,
CONPOBOXK/IATh BBICTYIUICHHE
MpE3CHTALIUEH

3.2

Baxgenmmne MeTayuibl U UX
COECIUHEHNSA

22

Mertamibl A-rpymi.

[llenounbie METAIIIBL: MOJIOKEHUE

B [Iepuonuueckont cucreme
XUMHYECKUX DJIEMEHTOB

JI.11. MenneneeBa, CTpOCHUE UX
ATOMOB, HAXO0XKJICHUE B IPUPOJE.
Du3nyecKrne 1 XUMHYECKHE CBOMCTBA
(Ha mpuUMepe HATPUS U KaJus),
noixyyeHue. OKCHUIBI U THAPOKCHUIBI
HaTpus U Kanus. [I[pumenenune

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B N3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COEMHEHHI B IPyNIaxc
YY4ETOM CTPOEHUS UX aTOMOB.

[ Iporao3upoBatb CBOMCTBA
XUMHAYECKUX IJIEMEHTOB U UX
COCAMHEHUN HAa OCHOBAaHUU
3aKkoHOMepHocTen [lepuonnueckon
CUCTEMBI XUMHUYECKHUX IEMEHTOB.

Y cTaHaBIMBaTh NPUYUHHO-
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1EJIOUYHBIX METAJIOB U UX
COCIMHECHUM. bruonornyeckas posib
HATPUS U KaJus.
[[lemouyHO3eMeIbHBIC METAJIIbI MAarHUH
1 KaJIbIIUM: MMOJIOKEHUE

B [lepronnueckoi cucreme
XAMHUYECCKUX IJICMCHTOB

J[.11. MeHnneneeBa, CTpOCHHUE UX
ATOMOB, HAXO0XKJICHHE B TIPUPOJIE.
DU3NYECKUE U XUMHUYECKHE CBOMCTBA
Martuus U Kajipnus. BaxxHenmme
COCIMHEHMS KaJIbIIUs U MarHus
(OKCHI, THAPOKCHI, COJIN), CBOIMCTBA,
npuMeHeHue. JKecTKoCcTh BOJIbI U
criocoOsI ee ycTpaHneHusi. Kpyropopot
KaJIbIUSI B IPUPOJIE.

AMIOMUHUN: TTOJIOKECHHUE

B [lepronnueckoi cucreme
XHIMHUYECKHX JICMCHTOB

JI.11. MenneneeBa, CTpOEHHUE aTtoma,
HaxoJeHue B npupojae. dusnueckue
1 XUMHUYECKHE CBOMCTBA aTFOMUHUS.
AMboTepHbIE CBONCTBA OKCHA U
rupokcuaa anroMunus. [lpumenenue
AJIIOMHHUS 1 €TO CILIABOB.

Mertasbl b-rpymni.

OO0m1ast XxapaKkTEPUCTHKA METAIIOB

CJIEJICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBA — CBOMCTBA —
MpUMEHEHNE — Ha IpUMepax
M3y4aeMbIX BEIECTB.
XapakTepu3oBaTh PU3NYECKUE U
XUMUYCCKHE CBONCTBA MTPOCTHIX
BEII[ECTB METAJIOB ¥ COCTUHEHUMN
(OKCHUIIOB, THAPOKCHUIOB, COJIEH),
CIIOCOOBI UX MOTYUYEHUS, TPUMEHEHUE
1 3HaYCHUE B TIPUPOJIC U KU3HU
YEJIOBEKA.

Jloka3piBaTh aM(pOTEpPHBIN XapakTep
OKCHJIOB W THAPOKCHJIOB QJTFOMUHUS,
IIHKA ¥ JKeJe3a.

[IpoBOIUTH KaUuECTBEHHBIE PEAKITHH
TUTS pacIiO3HABaHUS N3YYCHHBIX
BEIIECTB (KAaTHOHOB METAJLJIOB).
OOBICHATH HA IPUMEPAX CYITHOCTh
PKOJIOTUYECKUX MPOOJIEM, CBI3aHHBIXC
HAXO0XXJIEHUEM COCTMHEHUI METaJIOB
B OKPYXaroIlen cpele.

[[maHupOoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYCCKUC
AKCTIEPUMEHTHI, IPOBOIUTH
HaOII0CHUS, 1€T1aTh BHIBObI

M0 pe3yJbTaTaM dKCIEPUMEHTA

[Py MPOBEICHUH Ta00PaTOPHBIX
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b-rpynn (moO0YHBIX MOATPYIII):
rojoxeHue B [lepuoanueckoi
CUCTEME XUMHUYECKHX DJIEMEHTOB
JI.11. MeneneeBa, 0COOCHHOCTH
CTPOEHHUSI aTOMOB. SIBIIeHUE
(ITPOBajay AICKTPOHA Ha MPUMEPE
CTpOEHHUS aTOMOB XpoMa, MEJIH,
cepeOpa. BaneHTHbIE COCTOSIHUS
aTOMOB d-3JIEMEHTOB, CTETICHU
OKHUCJICHUS] aTOMOB B COCJTUHEHUSIX.
3aBUCHMOCTD KHCIIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB M TUJPOKCHJIOB
METaJUIOB OT 3HAYCHUS CTCTICHU
OKHUCJICHHS DJIEMEHTA B COSJIMHEHUH
(Ha MpuUMepe COeUHEHUHN Xpoma).
[lepBOHAYATBLHBIC IPEACTABICHUS

0 KOMILUIEKCHBIX COSTUHEHUSIX.

Menp u cepedpo: CTpOCHHE ATOMOB,
cTenieHu okucyieHus. O0Ie KpaTkue
MPEACTABICHUS O (GU3UIECKUX U
XUMHUYCCKUX CBOMCTBAX MPOCTHIX
BEILIECTB (B3aUMOECICTBHE

C KUCJIOTaMU-OKUCITUTENSIMU ),

00 X OKCHIaX, THAPOKCHUIAX U COJISX,
ux npuMenenuu. [IpeacraBienus

00 aMMHauYHBIX KOMIUIEKCAaxX cepedpa u
Meau. KauecTBEeHHbIE peaKinu

OTBITOB M MPAKTUYECKUX PaOOT.
[[pon3BOIUTE BBIYMCIICHUS 110
XUMHAYECKUM YPABHEHHUSIM.
YyacTBOBaTh B COBMECTHOU paboTe
B [1ape WJIU TPYIIIE.

M cnonb30BaTh MPH BBIITOJIHEHUT
Y4eOHBIX 3aJJaHHUI U B MPOLECCE
MCCIIE0BATEIbCKON AEATEIIBHOCTH
Hay4YHO-TIOIYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPIKAHMUS,
CIIPaBOYHBIE MaTEpUaJIbl, PECYPCHI
NuTtepuera
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Ha KaTHOHBI Melu (2+) u cepedpa.
[{uHK: cTpoeHue aToMa, CTENeHb
OKHUCJIEHHS. XapaKTEepUCTUKA
(bU3MYECKUX U XUMUYECKUX CBOICTB,
npuMeHeHue, aMmpoTepHbIE CBOMCTBA
okcuza u ruapokcuaa. KauectBeHHsie
peakuy Ha KaTHOHBI IUHKA.

DKene3o: ctpoeHne aroma, CTEeHH
okucienns. HaxoxaeHnue B mpupoze.
Du3nyeckre 1 XUMUYECKHE CBOKMCTBA
bKese3a, IpUMEHeHne. bronoruueckas
poJib xene3a. OKCUIbl, TUAPOKCUIBI U
conu xenesa (1) u sxenesa (I11), nx
COCTaB, CBOMCTBA U NOJIyYEHHE.
KauecTBeHHbIE PEAKIIMM HA KaTUOHBI
ene3a (2+) u xenesza (3+). Uyryn u
CTaJlb — CILJIaBbI JKeJe3a.
[Ipon3BOACTBO YyryHa U CTaJIH.
JKOJIOTUYECKHEe MPOOIEMBI,
CBSI3aHHBIE C METAJLTYPrU4eCKUMU
[IPOU3BOICTBAMM.
IKcnepumenmanbvHoe uzyyeHue
eeuecme u A6J1eHUU
/[emoncmpayuu.:

B3anmonencTBre ¢ BOAOW HATPHUS U
KaJIbLIMS.

OxpammBaHye IIaMEHU HOHAMU
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HaTpUs, KaIUs U KaJIbLUS.
B3auMoaencTBre OKCHIa Kb U
HATPHUA C BOJIOU.

B3anMoaenicTBrE aIIOMUHUS C BOJOM,C
MOJO0M, KACIIOTAMHU U IEJI0YAMH.
Buneomarepualibl: MexaHU4uecKas
MIPOYHOCTh OKCUIHOM TIEHKU
QIIIOMHUHUS, TOPEHHE JKelle3a

B KHCIIOPOJE U XJIOPE.

Jlabopamopnyvle onvimvl
O3HakomIIeHHE ¢ 00pa3laMu
M3y4aeMbIX METAJUIOB, UX IPUPOTHBIX
COCIVHEHUN U CIIJIABOB.
B3auMoaencTBre TUAPOKCUIOB HATPUS
M Kanblus ¢ okcuaoM yriaepoaa (IV) u
KHCJIOTAMM.

VccnenoBaHue CBOMCTB KapOOHATOB U
rUIPOKapOOHATOB KATbIIUS, KECTKON
BO/IbI.

3ydeHne npoueccoB NOJIyYEHUs
TUAPOKCHUIIOB JKeJIe3a, UX XUMUUECKUX
CBOMCTB.

M3yueHne Npru3HAKOB MIPOTEKAHUS
KaueCTBEHHBIX PEAKIIUM Ha HOHBI
(MarHusi, KaJbls, ATFOMUHUS, [TUHKA,
kenesa (2+) u xenesa (3+), meau (2+).
VccnenoBanue aM()OTEpHBIX CBOWCTB
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TUAPOKCUIA ATIOMUHUS, THIPOKCUIA
xpoma* (III) u ruapoKCcHIa IMHKA

[ Ipaxkmuueckue pabomwi

Ne 8. JKécTkocTb BOABI 1 METOIEI €€
YCTpaHEHHUS.

Ne 9. Pemenue sKkCiepuMEHTAIbHBIX
3a7a4 1o Teme «BakKHenIre MeTabl
U UX COCIUHEHUD.

Buiuucnenusi:

COCTaBa CMECEH C UCIOIB30BaHUEM
pELIEHUs] CUCTEM YPAaBHEHHI™;
[Pa3JIMYHbIC TUIIBI BBIYMCICHUN

M0 YPAaBHEHUSM XUMHUYECKUX PEaKIIUil

Wtoro no pazaeny: 32
Pa3nen 4. Xumusa u okpy:xaomas cpeaa
4.1 [BemectBa 1 MaTepuabiB 5 BemiectBa 1 Marepuaisl PackpbIBaTh CMBICII U3y4aeMBbIX

SKU3HU YeJIOBEKA.
(OCHOBBI DKOJIOTUYECKOU
IPAMOTHOCTH

B [IOBCEITHEBHOM KU3HU YEIIOBEKA.
BaxHeimme BelecTsa U MaTEpUallbl,
00J1aCTH UX TPUMEHEHUS.
be3zonacHoe UCNOb30BAHUE BEILIECTB
1 XUMAYECKUX PEaKIIUi B OBITY.
[IepBas MoMoIb NP XUMUAYECKUX
05KOTaX U OTPABJICHUAX.

HoBble MaTepralibl U TEXHOJIOTHH.

[ [pUHIUTIIBI «3ETEHON XUMUN.

XHUMHMS 1 310pOBbE. 3HAUECHUE

(OCHOBBI SKOJIOTUYECKON T'PAMOTHOCTH.

TMOHSITHH.

XapakTepu30BaTh POJIb XUMHHU

B pa3IMUHbBIX chepax AesTeTbHOCTU
ITF0/IeH, OCHOBHBIC BEIECTBA U
MaTepHabl, TIPUMEHSICMbIC B )KHU3HU
COBPEMEHHOI'0 YEJIOBEKa.
OOBIICHATH YCIOBUS 0€30MMaCHOTO
MCIIOJIb30BaHUS BEIIECTB U
XUMUYECKUX PEAKIUI B OBITY.
YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIIb

IMpu XUMHWYCCKHX OKOTaX 1
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M3Y4aeMbIX XUMHUYECKUX DJIEMEHTOB
1 UX COEAUHCHUHN JUIA
(YHKIIMOHUPOBAHUS OpraHu3Ma
yesioBeka. [lonsitue o 310poBOM
o0Opase KU3HH.

XUMHUYECKOE 3arpsiI3HEHNE
OKpY’KarOLIEN Cpelibl. JKOJIOTHUECKUE
MpOoOJIEMBbI, CBSI3aHHbBIE

C COEIMHEHUSIMM YTJIEPO/Ia, a30Ta,
CEepBI, TSHKENbIX MeTAILIOB. [loHsTHE
o [I/IK. Pons Xxumuu B permieHnn
PKOJIOTHYECKUX TTPOOIIEM.
IKcnepumeHmaibHoe uzyyeHue
eeuecme u A6JAeHUU
/[emoncmpayuu.

Komiekiuu o0pa3iioB MaTepuaioB
(cTpouTeNbHBIC MAaTEPUAIIBI, CTUIABBI
METAJIJIOB, MOJIMMEPHbBIC MAaTEPHUATIBI).
[Ipe3eHTanu u BujeoMaTepuabl

0 TEME.

JlabopamopHbvle onvimwl
OrnpenesneHne KUCIOTHOCTH
MPUPOJIHBIX BOJI.

MoenupoBaHue nporecca
00pa3oBaHUs KUCIOTHOTO OIS,
M3y4YEHUE €TI0 BO3ACHUCTBUS

Ha MaTepUaibl

OTPABJICHUSX.
OOBICHATH CYIIHOCTh METOJIOB
OXpaHbl aTMOC(EpB, BOJHBIX U
3EMEJBHBIX PECYPCOB OT 3arpsI3HEHUMN.
AHaM3UPOBATh U KPUTUYECKU
OLIEHMBATh WH(GOPMAITUIO O BIUSHUU
[TPOMBILUIEHHOCTH, CEIBCKOTO
X0351MCTBA, TPAHCIIOPTA HAa COCTOSIHUE
OKPYXKAIOUIEH CPEIBL.

M crionb30BaTh XUMUYECKUE 3HAHUS

B ITIOBCEJHEBHOM KU3HU

U1 o0ecnieueHns 6e30MacHOCTH U
COXPaHEHUS 3/I0POBbsI

MpHu OOpallleHUH ¢ MpenapaTamMmu
OBITOBOM XUMUH, JIJIsl COXPAHEHMUSI
OKPYXKAIOUIEH CPEIBI.

[Tosy4uuTs NpeacTaBICHUSA

0 MPaBWJILHOM UCIOJIb30BaHUU
M3YYEHHBIX BEIECTB U MAaTEPHAJIOB
(MUHEpaJIbHBIE YI0OpEHUs, METAILIIbI U
CIUIaBbI) B OBITY, CETLCKOM XO35HCTBE,
Ha IIPOU3BOJICTBE.

Mckats 1 aHAIM3UPOBATh
MH(pOpMAIINIO O CBOMCTBAX BEIIECTB,
MMEIOIIHNX BaKHOE MPOMBIIIJIEHHOE
3HAYECHUE, U XUMHUYECKUX PEAKLIMSIX,
MekKalMX B OCHOBE IMPOMBIIUIEHHBIX
CIIOCOOOB MOJTYyYEHHUS BEIECTB,
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B IIETISIX OTIPECIICHUS PAIlMOHATLHBIX
MO/IXO0/I0B K MCTIOJIb30BAHHIO
MPUPOTHBIX PECYPCOB.

[IpyHIMATH ydacTHE B OOCYKICHUH
po0JieM XUMUYECKON U
PKOJIOTHUYECKOI HANPaBICHHOCTH,
BBICKA3bIBATH COOCTBEHHYIO TIO3UITHIO
1o Tpo0JIeMe U TpeJyIaraTh
BO3MOYKHBIE ITyTH €€ pelIeHUsI.
Co3znaBaTh MMCHMEHHBIC U YCTHBIC
cooOrieHus1, pedepatsl, TOKIAIbI,
MPE3CHTAIIMH ITPH BBITTOJIHEHUN
Y4eOHBIX 3aJJaHHI U B POIIECCE
MPOEKTHO-UCCIIEI0BATEIIbCKOM

e TETHPHOCTH.

Vcnons30BaTh MPEACTABICHUS

0 cepax mpodeccruoHambHON
NMEeSTEIIEHOCTH, CBS3aHHBIX C HAYKOH U
COBPEMEHHBIMH XHMHYCCKHUMH
TEXHOJIOTHSIMH, KaK OCHOBY

TSI PACCMOTPCHHSI XUMHUHY B Ka4ECTBE
cchepsbl cBOEH Oymyen
poheCCHOHAIBHON JISITSIIBHOCTH H
1Sl 0CO3HAHHOT'O BEIOOpA XUMHH KaK
MpoQHIBHOTO MIpeaAMETa

[PH IIEPEX0/Ie Ha YPOBEHBb CPETHETO
00111eT0 00pa30BaHMS

Hrtoro no pasneny:

63




depnepanbHas paboyasa nporpamma | Xummna. 8—9 knacchbl (yrnyb6néHHbIN

Pa3gea 5. O000menue 3HAHUI

5.1

[ToBTOpEeHUE U 0000IICHUE
3HAHWII OCHOBHBIX
pa3ziesioB KypcoB

8—9 kiaccoB

10

[leproauueckuii 3aK0H U
[leproanyeckasi CHCTEMa XMMUYECKHUX
AJIEMEHTOB B CBETE MPEICTABICHUIN

0 CTPOEHMS aTOMa. 3aKOHOMEPHOCTH
B U3MCHEHUHU CBOMCTB XUMHUYECKUX
PJIEMEHTOB U UX COCIMHECHUN

B [IEPUOJIaX U rpyIIax.

CtpoeHue BeIeCTBa B TBEPIOM,
PKUJIKOM U Ta3000pa3HOM COCTOSTHUMU.
Buabl XUMHUYEeCKON CBSI3H.
3aBHCHUMOCTH CBOMCTB BEIIISCTBA

OT THIA KPUCTAINIMYECKON PEIICTKU U
BUJIa XUMHUUYECKOUN CBS3H.
Kiraccuukaiys XuMHIeCKUX peaKIuii
10 Pa3JIUYHBIM IPU3HAKAM.
[IporHO3rpOBaHNE BO3MOXKHOCTH
MPOTEKAHUSI XUMHUECKHUX
[MPEBPALIEHNAN B PA3JIMYHBIX YCIOBUAX
HAa OCHOBE IPEICTABICHUMN
XUMHUYECKON KMHETHKH U
TEPMOJIUHAMUKH.

XUMHUYECKHUE PEAKIIUU B PACTBOPAX.
['vaponus comneit. Peakiuu
OKHCJICHUSI-BOCCTAHOBJICHUS.

DIIEKTPOJIU3.

[IporHo3npoBaTh CBOMCTBA
XUMHAYECKUX 3JIEMEHTOB U UX
COEMHEHN HA OCHOBAHUU
3akoHOMepHOocTer [lepruoanueckon
CUCTEMBI.

OnucbIBaTh XUMUYECKUE CBOMCTBA
BEIIECTB PA3JINYHBIX KJIACCOB,
MMOJTBEPKAATh CBOMCTBA TPUMEpPAMU
YpaBHEHUH peakIuii HOHHOTO OOMEHa
Y OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX
PEaKIUU.

[IpOorHO3upOBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOECHHUS.
[Iporao3upoBaTh BO3MOKHOCTH
[MPOTEKAHUS] XUMHUECKHUX

[MPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX.

[Tpon3BOIUTL BBIYMCICHUS 110
XUMHUYCCKUM YPAaBHECHHUSIM.
'YyacTBOBaTh B COBMECTHOM padoTe
B I1ape WJIM B IPYIIIE
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CBolicTBa KHCIIOT, OCHOBAaHMI M COJICH B
CBETE MPEACTABICHUN

00 DJICKTPOIUTHICCKON TUCCOIHAINK U
OKHUCJIIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHsX.

IKcnepumenmaivbHoe uzyyenue
eeuecme u A6NEHU

[ Ipaxmuueckue pabomor™:

Ne 10. PenreHre 3KCriepuMEHTAIbHBIX
3a7a4 1Mo TeMe « XMMHYECKHE

peaKkum».

Ne 11. Pemienne 3kCriepuMeHTAIBHBIX
3aj1a4 1o TeMe «MeTtaibl, HeMETaJUIbIU
X COCTUHEHUS»

HToro o 10
azzeny
PesepBHoe Bpemst| 10
OBILLEE 136
KOJIMYECTBO

YACOB I10
[TPOI'PAMME
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B pe3yjbTaTte H3y4eHusd XuMHUH B 7 Kkj1acce YYC€HUK HAYIUTCHA NIOHUMATD

® XUMUUECKYI0 CUME0/IUKY:> 3HAKU XUMHUYCCKUX 3JICMCHTOB, (bOpMYHBI XUMHUYCCKUX BCHICCTB,

* sayicHelllue xumuueckKue ROHAMUAS XHUMHUYECKHM JJICMCHT, aToM, MOJICKYIJIa,
OTHOCHUTCIIBHBIC aTOMHAA U MOJICKYJIIpHAsA MacCChI;

® OCHO6HblIE 3AKOHBL XUMUU:X COXPAHCHHA MACChl BEIIECCTB, IIOCTOAHCTBA COCTaBa,

IOJIYYUT BO3MOKHOCTh HAYUYMTHLCH

* Ha3vleamb: XUMUYECKUE FJIEMEHTHI, COEIMHEHUS;

* 00vAcHamp: HU3NUECKUN CMBICT aTOMHOTO (TMOPSAKOBOr0) HOMEpAa XMMHUYECKOTO AJIEMEHTa,
HOMEPOB I'PYIIIbI U NEPUOAA, K KOTOPBIM 3JIEMEHT NPUHAIIEKUT B IEPUOJUUECKON cucteme [l
N. MeHnaeneeBa; 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB B IIPE/IEIax MajbIX [IEPUOIOB
¥ TJIaBHBIX HOATPYII; CYIIHOCTh peaKUUuil HOHHOTO OOMEHa;

* onpedenams: COCTAaB BEIIECTB MO UX GopMyiam;

* cocmaesnamsp: HOPMYIbl HEOPTAHUIECKUX COSTUHEHMIA;

* oOpawamsca ¢ XUMAYECKOM MOCY0 U 1a00paTOPHBIM 000PYAOBAHUEM;

* @bLIYUCAANMDB: MACCOBYIO JIOJNIO XUMHUYECKOTO AJIEMEHTA M0 (POpPMYIIe COCTUHEHHUS; MAaCCOBYIO
JIOJIFO BEUIECTBA B PaCTBOPE;

HCIOJIb30BATh NPUHOOPETEHHbIe 3HAHUSA W YMEHHMSl B MPAKTHYECKOH NeATeIbHOCTH H
NOBCeIHEBHOM KU3HHU IS

 0€30MacHOro OOpaIIeHHs ¢ BEIIECTBAMH U MaTepHUalaMu;

* HKOJIOTMYECKU I'PAMOTHOT'O MIOBEJICHUS B OKPYKAIOILEH Cpefe;

* OLICHKH BIIMSIHUSI XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIECH Cpe/ibl HA OPraHu3M YeJIOBEKa;

* KPUTHUYECKOH OIICHKH WH(POPMALINU O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY;

MPUTOTOBJIEHUS PACTBOPOB 33/IaHHON KOHLIEHTpaluu

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUSI IPOrPaMMbl OCHOBHOI'O OOIIIEr0 00pa30BaHus TOCTUTAIOTCS
B XO7ie 00y4eHHUs] XUMHUH B €IUHCTBE Y4e€OHOH M BOCHHUTATENbHOW NESATEILHOCTH 00pa3oBaTeIbHOM
OpraHu3aly B COOTBETCTBHM C TPAJAWLIHMOHHBIMH POCCHUMCKMMH COLHMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMHM, HPUHATBIMH B OOILIECTBE NpaBUIAMHU M HOPMaMHU IOBEACHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATU3ALMH O0yUJarOIIUXCSl.

JIMYHOCTHBIE Pe3yNbTaThl OTPaXaOT FOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMON
MTO3UTHUBHBIX LIEHHOCTHBIX OPHEHTAIlMN M PACIIMPEHHE ONbITA JACSATENBHOCTH HA €€ OCHOBE, B TOM
YHCJIE B YACTH:

1) MMaTPUOTUYECKOTO BOCIIUTAHMUS:

[POSIBJICHUE ILEHHOCTHOIO OTHOLICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HAy4HOMY U
HMCTOPUYECKOMY HACIEIWI0, NTOHUMAHUE 3HAYEHUS XMMHMYECKOW HAyKH M TEXHOJOTHH B >KM3HU
COBPEMEHHOT0 00IIIecTBa, B pa3BUTHH SKOHOMHUKHU Poccun u cBOero pernoxa;

2) IpakIaHCKOI'0 BOCIIUTAHUSA:

IIPEACTABIICHUE O COLMAIbHBIX HOPMAaX U IIpaBUJIaX MEKINYHOCTHBIX OTHOLICHUHN B KOJUIEKTUBE,
MPOSIBJIEHUE KOMMYHUKAaTUBHOM KYJIbTYphl B pa3HOOOPa3HON COBMECTHOI /1€ TENbHOCTH;

CTpeMJIEHHE K B3aMMOINOHHMMAHHIO M B3aMMOIOMOIIM B Ipolecce y4eOHOW M BHEy4eOHOM
JIeATEIbHOCTH;
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TFOTOBHOCTh OLICHMBAaTb CBOE IIOBEACHWE U IIOCTYNIKM CBOMX TOBAapULIEH C MO3ULKU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUHA OCTYIIKOB;

3) (bopMHpOBaHUS IEHHOCTH HAYYHOTO IMO3HAHUS:

MHUPOBO33PEHUYECKHE IPEACTABICHUS O BELIECTBE M XMMMUYECKOW PEaKLUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO pa3BUTHSA HAYKH W HEOOXOJMMBbIE I MOHUMAHHS CYITHOCTH Hay4YHOU
KapTUHBI MUDA;

OCO3HAaHHWE IIEHHOCTHM HAy4yHOrO0 IIO3HAHWS JUIsl PAa3BUTUS  KaXJIOro 4YejloBeKa WU
IPOM3BOUTENBHBIX CHJI OOILECTBA B IIEJIOM, POJU U MeCTa Hayku «XHMHS» B CHUCTEME Hay4yHbIX
IIPEJICTABICHUA O 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOAbI, B3aUMOCBS35X YEJIOBEKA C MPUPOAHON U
TEXHOJIOTMYECKON CpeIoit;

NO3HABATENIbHAS MOTHBALMA M HHTEpeC K OOydYeHHIO, TOTOBHOCTb M CIOCOOHOCTH K
CaMOpPa3BUTHIO M €aMOOOpa30BAHUIO, K HCCIIEIOBATENILCKOM 1E€ATEIbHOCTH, K OCO3HAHHOMY
BbIOODPY HAIpaBICHUS U YPOBHS AAJbHEHIIIET0 00y4YEeHHUS;

4) BOCIIUTaHUS KYJIbTYPBI 3J0POBbSL:

OCO3HAaHHE LIEHHOCTH >KHW3HHM, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBbIO, YCTaHOBKa Ha
3JI0POBBII 00pa3 )KU3HU, OCO3HAHUE MTOCIIEICTBUI U HENPUATHE BPEIHBIX

NpUBBIYEK (YHOTPEONECHUsI alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIOJICHUS
npaBujl 0€30MaCHOCTU TpU OOpaIIeHUH ¢ XUMHUYECKMMHU BEUIECTBAMU B yUEOHBIX U >KU3HEHHBIX

CUTYAIIHSX;
5) TPYIOBOTO BOCITUTAHUS:
dbopmupoBaHue IICHHOCTHOTO OTHOIICHHUS K TPYHAOBOM NeSITEIbHOCTH KaK

€CTECTBCHHOW IOTPEOHOCTH YEIIOBEKA M K HCCIICIOBATEIBCKON JCSATEILHOCTH KaK BBICOKO
BOCTPEOOBAHHON B COBPEMEHHOM OOIIIECTBE;

pa3BI/ITI/I€ I/IHTepeca K HpOCpCCCI/IﬂM, CBSI3AHHBIM C XHMHeﬁ, B TOM YUCJIC K
npodeccusiM HaydyHOU chepbl, 0CO3HAHNE BO3MOKHOCTH caMOpeaIn3alui B 3TOH cdepe;

6) 9KOJIOTUYECKOTO BOCITHTAHHS:

OCO3HaHHE HEOOXOUMOCTH OTHOIICHUS K TPHPOJIe KaK HCTOYHUKY >KU3HH Ha 3emiie, OCHOBE
€e CYIIICCTBOBAHNS,

MOBBIIIICHHE YPOBHS JKOJIOTUYECKOW KyIbTYphl: TPUOOpPETEHHE OMbITa IJIAHUPOBAHUS
MOCTYNIKOB M OLIEHKHM WX BO3MOXHBIX TIOCIEACTBUM ISl OKPYXKAIOIIEH Cpeapl; OCO3HAHUE
II00aNBFHOTO XapaKkTepa HKOJIOTHUECKUX MPOoOJeM M MyTed MX pelIeHHs; CIOCOOHOCTh MPUMEHSTH
3HaHUA, HOJ'Iy‘IaeMBIe HpI/I I/I3y‘I€HI/II/I XUMHH, OJIA peHIeHI/ISI 3aJa4, CBA3AaHHBIX C Oprma}omeﬁ
Cpe/oif; aKTUBHOE HETPUSATHE JIEHCTBUHN, MPUHOCSIINX BPEl OKPYKaIOIIEH cpesie; OCO3HAHHUE CBOEH
pOJ'II/I KakK Fpa)K)IaHI/IHa nu HOTp€6I/ITCJ'I$[ B YCJ'IOBI/ISIX B3aUMOCBA3U HpI/IpOJIHOﬁ, TeXHOHOFHHGCKOﬁ u
COLIMATILHOM Cpel; TOTOBHOCTh K YYacTHUIO B MPAKTUYECKOW JIEATEIHHOCTH JKOJIOTUYECKOM
HATPaBJICHHOCTH.

METAITPE/IMETHBIE PE3YJIBTATHI

MeranpenmeTHble pe3yabTaThl 00YyYaIOIMIMXCS, OCBOMBIIMX MPOrpaMMy MO XHUMHH OCHOBHOTO
oOuiero oOpa3oBaHHus, BKIIOYAIOT: YCBOEHHE MEKIUCIHUIUIMHAPHBIX (MEXIPEAMETHBIX) MOHATHUH,
OTpaXKalIIUX MaTepuaibHOE €AMHCTBO MUpA M MPOIlecC MO3HaHUs (BEIIECTBO, CBOMCTBO, YHEPTHS,
SIBJICHWE, HAYYHBIM (PaKT, 3aKOHOMEPHOCTh, THIOTE3a, 3aKOH, TEOpHs, HaOII0JIeHHEe, W3MEPEHHE,
UCCJICIOBAaHNE, DKCIIEPHUMEHT W JpYyrue); OBIAJCHHE YHHBEPCAIbHBIMU YUEOHBIMU JCHCTBHUSIMHU
(HOSHaBaTeJ'IBHI)IMI/I, KOMMYHI/IKaTI/IBHI)IMI/I, peFYJ'ISITI/IBHI)IMI/I), Ba’KHBIMH JJISA ITOBBIIIICHU A
3¢ (HEeKTUBHOCTH OCBOEHUS COJIEpKaHUsI yueOHOTO mpenaMeTa, GOpMUPOBaHUS KOMIETSHIIHM, a TAaKXKe
MIPOEKTHO-UCCIICIOBATEILCKON JIEATETLHOCTH OOYYaIONMMXCs B Kypc€ XHWMHH, CIIOCOOHOCTh HX
MCIIONIb30BaTh B y4eOHOH, MO3HABATEILHON U COLMATbHON TIPAKTHKE.
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[To3HaBaTenbHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUS

ba3oBrie mornueckue aeiCTBU:

YMEHUS HCIIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIILJICHUS MPH OCBOCHUHM 3HAHUW: PAaCKpPHIBAThH
CMBICJI XUMUYECKUX MOHATUN (BBIACIATh UX CYIIECCTBEHHBIE MMPU3HAKU, YCTAHABIMBATH B3aUMOCBSI3h
C APYTHMH TIOHITHSMH ); aHATM3UPOBATh, CDABHUBATD,

0000111aTh, BBIOMpPATh OCHOBAHUS AJIs KIACCU(PUKALMKN U CUCTEMAaTU3al[M XUMUUYECKIX BEIIECTB
U XMMHYECKHX pEaKLUWi; YyCTAaHABIMBaTh NPUYMHHO-CJICJICTBCHHbIC CBS3M MEXIYy OOBEKTaMH
U3y4YEHMsI; CTPOMUTH JIOTHUECKUE pACCYKACHUS (MHAYKTHBHbBIC, JAEAYKTHUBHBIC, I10 aHAJIOTHH);
npeyiaraTb KPUTEPUM UM BBIABIATH OOIIME 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B HU3y4aeMbIX
npoleccax U SBJICHUAX; JeJaTh BBIBOJbI U 3aKJIFOUYEHUS; YMEHHs IPUMEHATh B MPOLIECCE MMO3HAHUS
HNOHATUS (IPEAMETHBIE U METAIPEIMETHBIE), CHMBOJIIMYECKUE (3HAKOBBIE) MOJEIIHU, UCIIOJIb3yEMBIE B
XMMHH, NPeoOpa3oBbIBaTh MOJEIbHBIC IMPEICTABICHUS — XUMHUYECKUH 3HAK (CUMBOJ 3JIEMEHTA),
XuMH4YecKkass GopMmylia W ypaBHEHHE XHMHUYECKOH peakiy — IMpH PeIIeHHH Y4eOHBIX 3ajad; ¢
Y4ETOM 3THX MOJEIIBHBIX NPEICTaBICHUI XapaKTepU30BaTh U3ydyaeMble XMMHYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIUU.

bazoBsle uccnenoBarenbckue qecTBUA:

YMEHMSI [PUMEHSATb METOJbl ~ HAyyHOro  IO3HAHWS  BEUIECTB U SIBJICHUN Ha
SMIIMPUYECKOM M TEOPETUYECKOM YPOBHAX B y4eOHOH IO3HABATENbHOM M  IPOEKTHO-
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

YMEHHUSl HCIOJb30BaTh IIOCTABJIEHHBIE BONPOCHI B KauyeCTBE MHCTPYMEHTa IO3HAHUS M
CaMOCTOSITENIFHO CTaBUTh BOTIPOCHI; AaHATM3UPOBAThH (DAKTHI, BBISBIATH U (HOPMYITHUPOBATH MPOOIEMY,
OIpeseNATh Lellb U 3a/a4M, COOTBETCTBYIOILIME PEIICHUIO MPOOJIEMBI; MpeiaraTh ONHUCATeNbHYIO
WA OOBSICHUTEIFHYIO THIIOTE3y M OCYHIECTBISTH €€ IPOBEPKY; YMEHHs MPOBOAUTH H3MEPEHHS
HEOOXO/JMMBIX MapaMeTpOB, BBIYMCICHMS, MOJICTUPOBAaHME, HAOMIOJEHHUS M HKCIHEPUMEHTHI
(peanbHbIE UM MBICIIEHHBIE), CAMOCTOSITEIbHO IPOTHO3UPOBATH pPE3yJbTaThl, (OPMYIUPOBATH
0000111eHNsT U BBIBOABI MO pe3ysbTaTaM MPOBEIEHHOIO OIbITa, UCCIEIOBAaHUS, COCTABIATh OTYET O
pojieslaHHOM padoTe;

Pabota ¢ uadopmarnueii:

YMEHMSI OpPUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX HHOpManuu (HAY4YHO-HOMYJIsIpHas
JAUTEepaTypa XUMHUYECKOTO COJEpXaHHsA, CIPaBOYHbIE IOCOOUS, PEcCypcChl WuTepHera);
aHAIN3UPOBATh nH(pOpMaLHIO u KPUTHYECKU OLICHHWBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTh, OTOMpPATh M HHTEPHPETHUPOBATh WHGPOPMALMIO, 3HAUUMYIO Ul PELICHHS
yueOHOM 3a1a4u; YMEHUSI IPUMEHSATh pa3IMuHble METO/bI U (POPMYJIMPOBATh 3aIIPOCHI PU MOUCKE U
orbope UWHPOpMaLUU, HEOOXOAMMOW JUIsl BBIMOJHEHUS Y4eOHBIX 3a/ay; HCIOJIb30BaTh
MH(OPMALIMOHHO  KOMMYHHUKAaTHBHBIE TEXHOJOIMM U  pa3jMyHble IOMCKOBBIE  CHCTEMBI;
CaMOCTOSITENIFHO BBIOMpATh ONTHMAJIbHYIO (hOpMY IMpe/cTaBleHUus] HHPOpMaLuHU (CXeMbl, TpapuKH,
TUarpamMmbl, TaOJUIbl, PUCYHKH U JApYyrue (GOpMbl); YMEHHs] HMCIONb30BaTh HAYYHBIH SI3BIK B
KayecTBE CpeacTBa paboOThl €  XUMHUYECKOW  MH(OpMAaIMel; IPUMEHITh MEXIIPEeIMETHbIE
3HAaKW U CHUMBOJIBI, (hOpMYJIbl, aOOpeBUATyphl, HOMEHKIATYPY, MUCIIONH30BaTh U MPEOOPA30OBHIBATH
3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIITHOCTH.

KoMMyHHKaTHBHbBIE YHUBEPCAJIbHBIE YUeOHBIE IEHCTBHS:

yMeHHsI OOIeHUs (MMCbMEHHOM U YCTHOM KOMMYHHUKALIUM): TPEACTaBIATh IMOJyYEHHbIE
pe3ysbTaThl I03HABATEIbHOM JEATENIbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; ITYOJIUYHO
BBICTYNIaTh  C  [pe3eHTalllel  pe3yabTaTOB  BBIIOJHEHUS  XHMHUYECKOTO0  SKCIIEPUMEHTa
(uccnenoBaTeNbCKOM 1ab0paTOPHON WIIM MPAKTUYECKOM paboThl, yueOHOro mpoekTa); B XOJe
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quanora W (WIM) JUCKYCCHM 3aJaBaTh BOIIPOCHI IO OOCYXIaeMOi TeMe U BBHICKa3bIBATh HJIEH,
(bopMyITHPOBaTH CBOM MPETIOKEHHUSI OTHOCHTEIBHO BBITIOJHEHUS TPEJIOKCHHOH 3a/1a4H;

YMEHHsI y4eOHOTO COTPYIHHYECTBA (TPYMIOBass KOMMYHUKAIMS): Y4aCTBOBAaTh B TPYIIIOBBIX
dopmax pabOThL: IJIAHUPOBATH OPraHU3AIMIO COBMECTHOW pabOThI, ONPEACTSATh CBOK POJIb,
pactpeaensaTh 3ala4il MKy WICHAMHU TPYMIIbL; BBITIOIHATh CBOIO YacTh PabOThI, KOOPIUHUPOBATH
CBOM JICHCTBHUSA C ICHCTBUAMH JPYTUX WICHOB KOMAaH/IbI, ONPENENIATh KPUTCPUH TI0 OIICHKE KauecTBa
BBHITIOJTHEHHON pabOoThI; pellaTh BO3HHUKAIOIIME MPOOJIEMbl HA OCHOBE ydeTa OOIIUX HHTEPECOB H
COTJIACOBAHUS TO3UIMH, Y4aCTBOBATh B OOCYXICHHH, OOMEHE MHEHHUSIMH, «MO3TOBOM ILITYpME» H
Ipyrux GopMax B3auMOICHCTBUS.

PerynaruBHbie yHUBEpCaIbHbIE YU€OHbBIE NEHCTBUSA:

OBJI/ICHUE YHMBEPCAJIbHBIMU YYE€OHBIMH PETyJIATHUBHBIMU JEHCTBUSAMH BKJIIOYAET pPa3BUTHE
CaMOOpraHU3aluH, CAMOKOHTPOJIS, CAMOKOPPEKLIUH, B TOM YHCIIE:

yMEHUsl peliaTb y4eOHble M MCCIEOBATENIbCKUE 3a/1auM: CAMOCTOSITENIbHO BBIOMpATh CIIOCOO
peuieHus yueOHOM 3amaun (CpaBHHMBAaTh HECKOJIbKO BapMAaHTOB pELIEHUs, BbIOMpaTh HauOoliee
HOJIXOASAIIMHI C Y4ETOM CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB), INIAHUPOBATh CBOIO PabOTy IpH
pemieHny y4eOHOW WM HCCIIeNOBATENLCKON 3a/aud; HAa OCHOBE IIONYYEHHBIX pE3ylIbTaToOB
dopmynupoBaTh 0000LIEHHS W BBIBOJBI, MPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE IPOLECCOB;
AQHAIN3UPOBATh PE3YJIbTAThl: COOTHOCUTH CBOM [JCHCTBUS C IUIAHUPYEMBIMH pe3yJibTaTaMu,
OCYILECTBIISATh CaMOKOHTPOJIb JESTEIbHOCTH; KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh HAa OCHOBE
caMOaHalu3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATHI

[TpenmeTrHble pe3yabTaThl OCBOCHUS IPOrPaMMBbI IO XMMHH OCHOBHOI'O 00LIero oOpa3oBaHus Ha
yriayOJIeHHOM YypOBHE MMEIOT O0Ilee COAEpKATEIbHOE AP0 C MPEAMETHBIMH pe3yJbTaTaMu
0a30BOT0 ypOBHs, COIJIACOBAHBI MEXJy COOOW, YTO MO3BOJSET pPEaTU30BbIBATh YIIIyOJIEHHOE
U3Y4YE€HHE KaK B paMKax OTAEJbHBIX KJIacCOB, TaK M B paMKax pealM3alil WHIUBHAYaJIbHBIX
00pa30oBaTeNbHBIX TPAEKTOPHUIl, B TOM YUCIIE€ UCIIOB3Ys CETeBOE B3auMoieiicTBue opranuzanuu. I1o
3aBEpUICHUM pealli3allid IPOrpaMMbl yriayOJIeHHOTO YpPOBHSI OOydaroIIMecs CMOTYT JeTalibHee
OCBOUTHb MaTepHall, OBJIaJeTh PACHIMPEHHBIM KPYroM IMOHATUH M METOOB, pellaTh 3ajauu Oosee
BBICOKOT'O YPOBHSI CJIO’KHOCTH.

[IpenMeTHBIE pe3ynbTaThl BKJIIOYAIOT: OCBOEHUE OOYYAIOIIMMHUCSA HAYYHBIX 3HAHUW, YMEHUH U
croco0oOB JeMcTBUH, crenupHUuecKux i NpeAMETHOW oOmacTh «XHUMHS»;, OCHOBBI HAay4yHOTO
MBIIJICHUSA; BHABI ACATCIIBHOCTH IO IIOJYUYCHHUIO HOBOI'O 3HAHUA, €ro MWHTCPHOpPCTAlHUHU,
npeoOpa30BaHUI0 M NMPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX M PEaJbHBIX KU3HEHHBIX  YCIOBMSIX;
o0ecrieynBarOT BO3MOXXHOCTh  YCIIEIIHOTO OOY4eHMsI Ha CIEeyIOIleM YPOBHE 00pa30BaHMUs.

K xoniy oOydenust B 8 Kkjacce IpeaMETHbIE PEe3yJIbTaThl Ha YIIIYOJIEHHOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJla, XUMUUYECKHI 3JIEMEHT,
MeTaJul, HEMETaJUl, aJUIOTPOIUs, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPO/IHAsI), BaJEHTHOCTb, OTHOCHUTEJbHAasi aTOMHAas W MOJIEKYJISIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSPHAas Macca, MaccoBas [JO0Js XUMHUYECKOIO D3JIEMEHTa B COCIMHEHUH,
MOJISIPHBIH  00BEM, OTHOCUTEIbHAs IJIOTHOCTh Ta30B, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb,
amM(pOTEepHBbIH OKCHJ, aM(POTEPHBIA THAPOKCHA, XMMUYECKas peaklus, KIacCU(PUKAIUSA peaKIuii:
peaKuu COEIMHEHMsI, PEaKIMH pa3JIoKEHUs, peaklUuu 3aMEelIeHMs, peakiuu OoOMeHa, IK30- U
HHJIOTEPMHUUYECKHE PEAKIMU; TerIoBOH 3(h(eKT peakuuu; sIpo aToma, SJIEKTPOHHBINA CIOW aToma,
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aTOMHas OpOUTalb, PAUYC aTOMa, XUMHUECKAasl CBSI3b, MOJSIPHAS U HETIOJSIPHAS. KOBAJICHTHAS CBS3b,
MOHHAsI CBSI3b, MOH, KATUOH, aHWOH, PAaCTBOP, MaccoBasi A0S BellecTBa (IPOLIEHTHAs KOHIEHTPALIKS)
B pacTBOpe, MOJSIpHAsh KOHIEHTpAlusi BEIIECTBA B PACTBOPE; 3JICKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, OKHUCIUTEINM M BOCCTAHOBUTENIHM, OKHMCIEHHE W BOCCTAHOBJIEHHWE, OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUU, METO/] 3JICKTPOHHOTO OalaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U IPUMEHSATh 3TU MOHATUA PU
ONMCAHUU BEILIECTB U UX MPEBPAILCHU;

UCIOJIb30BAaTh XUMUYECKYI0 CHMBOJHUKY Ul COCTaBjieHHs] (OpMyNl BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUM;

OTIpEeIeNIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHUSX, CTEIIEHb OKUCIICHUS
DJIEMEHTOB B OWHApHBIX COCIUHCHHSX, MPUHAIICKHOCTh BEIIECTB K ONMPEACICHHOMY KIIACCY
coeuHEHUH mo ¢opMyiiaM, BUIbl XUMHUECKOHN CBSI3U (KOBAJCHTHON M MOHHOM) B HEOPTaHUYECKUX
COCIMHEHUSIX;

pacKkpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMs MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa,
[Tepuonunueckoro 3akona .M. MenneneeBa, aTOMHO-MOJIEKYJISIPHOW TEOPHH, 3aKOHA ABOTaapo U
€ro CIIEJCTBUM, IPEICTABICHUN O HAYyYHbIX METOAAaX MO3HAHUS, B TOM UUCIIE IKCIIEPUMEHTAIIbHBIX U
TEOPETHUECKUX METOJaX UCCIEOBAHUS BEIIECTB U U3yUEHUS XUMUYECKUX PEaKIIUA;

JIEMOHCTPUPOBATh OHMMAHUE MEPUOJIUYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKHX 3JIEMEHTOB
oT ux noyioxkeHusi B [lepuonnueckoid cUCTeMe: ONMUCHIBATh U XapaKTePU30BaTh TAOIMYHYIO (OpMY
[lepuoanueckoil cHCTEMbl XUMUYECKHX AJIEMEHTOB: pazfinuyaTh MOHITHS «riaBHas moiarpymma (A-
rpynmna)» u «nodouyHas

noarpymnmna (b-rpynmna)y, «Masbie IEpHOIbI» U «OO0JBIINE TIEPUOIBD», COOTHOCUTH 0003HAYCHUS,
KoTOopele uMetoTca B Tabmuue «llepuonmyeckas cucrema Xumuueckux odnementos J[.U.

MeHz[eJIeeBa», C YHCJIOBBIMU XAPAKTCPUCTHKAMH CTPOCHUA ATOMOB XHMHUUCCKHX DJIECMCHTOB
(coctaB u 3apsn  sAapa, oOImIee YHUCIO AIIEKTPOHOB M PaCIpe/ie]IeHHe UX MO IEKTPOHHBIM
CJI0SIM);

OOBSCHSTH CBS3b MOJIOKEHUS 3JIeMEHTa B [lepuoanueckoi cUCTEME C

pacnpenesieHueM 3JIEKTPOHOB IO HEPreTUYECKUM YPOBHSIM, MOAYPOBHSM U OpOMTAIsIM aTOMOB
NIEPBBIX YETBIPEX MEPHOJIOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE IJIEMEHThI, HEOPraHNYECKHE BEIEeCTBA, XMMHUECKUE PEaKIuu
(10 YUCITy ¥ COCTaBY Y4acTBYIOIMX B PEAKIIUU BEILECTB, MO TEIIIOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMMCHIBATh) (U3MUECKHE M XHMHUYECKHE CBOMCTBA MPOCTBIX U CIOKHBIX
BEIIIECTB: KHCIOPO/a, BOJOPOJa, BOJbI, 00IIMe XUMUYECKHE CBOMCTBA OKCHIOB, KUCIIOT, OCHOBAaHUI
U COJIeil, TEHETUUECKYIO CBS3b MEXIY HUMH, OATBEPKIasi MpUMEpaMHU MOJIEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

OIMCHIBATh POJIb KUCJIOPOAA, BOAOPOJA U BOJbI B IPUPOJHBIX MPOIECCAX, B )KUBBIX OPraHU3MaX,
UX TPUMEHEHUE B PANIMUYHBIX OTPACIAX IPOMBIIIJIEHHOCTH, BO3MOYKHOE HCIIOJIb30BaHUE B
COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATH M MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHMS,
BO3MOXXHOCTH NMPOTEKAHUSI XUMUYECKHUX MTPEBPALIEHUH B Pa3IMUHbIX YCIOBHSIX;

BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MOJIIPHYIO Maccy
CMECH, MOJIbHYIO JIOJIF0 XHMHYECKOTO 3JIEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJII0 XUMHUYECKOTO
3lIeMeHTa 1o (HopMysie COeMHEHNUs, HaXOAUTh MPOCTEUIIYI0 (pOopMyITy BellecTBa 0 MacCOBBIM HJIH
MOJIHBIM JIOJISIM DJIEMEHTOB, MacCOBYIO  JOJIO  BEIIECTBa B PacTBOpE,  MOJIIPHYIO
KOHIIEHTPALIMIO BEIIECTBA B PACTBOPE, IPOBOAUTH PacUEThl [0 YPABHEHUSIM XUMUYECKON pEaKIuy;

MPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHre, CUCTEMATU3AUIO, KIacCU(UKAINIO, BBISIBICHUE NPUYMHHO- CIEICTBEHHBIX CBSA3€H —
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AJI1 U3YUCHUA CBOMCTB BCIICCTB U XUMHNUYCCKHX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOJbI IMO3HAHUA
— HaOmozieHne, W3MEpEeHUe, MOJCIHPOBAHUE, SKCICPUMEHT (peajbHBIi W MBICIICHHBIA) — IS
OCBOCHHS Y4eOHOTo CoAepKaHus;

PacKpbIBaTh CYIIHOCTH IPOLIECCOB OKHCICHHS W BOCCTAHOBICHUS, COCTABIATH YPaBHECHHS
HPOCTBIX OKHCIHUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIuii (METOIOM 3JICKTPOHHOTO OalaHca);

YCTaHABIMBATh CBSI3M MEXAY pCEATbHO HAOMIOJACMBIMH XUMUYCCKHMHU SIBICHUSAMH H
nporeccaMy, NPOUCXOIIIIMMH B MaKpO- U MHKPOMHpE, OOBSICHATH NPUUYMHBI MHOTOOOpa3Hs
BEI[ECTB, COOTHOCUTh XUMHYECKHE 3HAHUSI CO 3HAHUSAMH JIPYTUX YICOHBIX IPEIMETOB;

coOuoaTh MpaBuia 0e30MacHO paboOThl B JIAOOPATOPUHM IPH HCIOIB30BAHUM XUMHUYECKOU
HOCY/IbI K 000PYJOBAHMS, A TAKXKE MPaBHJIa OOPAILCHUS C BEIIECTBAMHU

B COOTBETCTBUH C MHCTPYKIUSMHU BBIITOJHEHHS Ja0OPATOPHBIX OIBITOB M MPAKTHYECKUX PadOT
M0 TMOJIYYCHUIO U COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KUCIOPOA), IPUTOTOBICHHUIO
pacTBOpPOB €  ONpPEACICHHONH  MaccoBOW  JIOJIEH  pacTBOPEHHOTO  BEUIECTBA,  PEHICHHIO
SKCHCPUMCHTAJIBHBIX 3a1a4 110 TCMC «OCHOBHBIE KJIAaCCHI HCOPTraHNYCCKUX COGI[I/IHGHI/If/'I»;

JIEMOHCTPUPOBATh BJIaJICHHE OCHOBAMU XHMHYECKOH T'pDaMOTHOCTH, BKIIIOYAKOIIEH YMEHUs
0e30MMacHOTO OOpaIICHHSI C BEIECTBAMH, UCIIOJIB3YEMBIMH B IMIOBCEAHCBHOM KM3HU, a TAK)KE 3HAHUEC
NIPaBUJI TOBEJICHUS B LIEJAX COCPEKEHUS 37I0POBbs U OKPYKAIOIICH CPEIBL.

K koniy obydenuss B 9 kiacce HpeIMETHbIE pe3yibTaThl HAa YIIyOJIEHHOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUN: XUMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, AaHHUOH, D3JEKTPOOTPULATENILHOCTb, CTENEHb OKHUCIIEHUS, XHMHUYECKas peaKius,
TEII0BOM 3P PEKT peakuuu, MoJib, MOJISIPHBINA 00bEM, pacTBOD;

AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOIUTUYECKAs AUCCOLUALMS, PEAKIIUM MOHHOrO OOMEHa,
THJIPOJIM3 CoJiei, oOpaTuMble M HeoOpaTHMble pEaKLUH, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIuyu, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIEHUE M BOCCTAHOBIICHHE, AJIEKTPOJIN3, AJUIOTPOINHS,
aM(pOTEepHOCTh, XMMHYECKasl CBs3b (KOBaJICHTHAs, WOHHAs, METAJUINYECKas), MEXKMOJEKYIsSpHbIE
B3aMMOJEHCTBYUS (BOJOpONIHAs CBsI3b, CHiIbl BaH-nep-Baanbca), KOMIUIEKCHBIE COEIMHEHUS,
KpUCTANINYECKUE peIleTKH (IPUMUTHBHAs KyOudeckas, OOBEMHO-IEHTPUpPOBAHHAs KyOHMueckKas,
rpaHeleHTPUpPOBaHHAsl KyOHuYecKas, IeKcaroHajlbHas IUIOTHOYIaKOBaHHas), KOPpPO3HUsl METaslIOoB,
CIUIaBbl; CKOPOCTh XUMUYECKON PEAKINH, KaTalIN3, XMMUUECKOE PABHOBECHUE, SJIEMEHTHI XUMUYECKOU
TEPMOJMHAMHKN KaK OJHOM M3 TEOPETHYECKUX OCHOB XUMHUH; HPEIENbHO JOMYyCTUMAs
koHneHtpanus (I1IJIK);

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TOHATUN U IPUMEHSTH 3TU NOHSITUS TIPU
OINMCAHNU BEUIECTB U UX NPEBPALLEHUI;

MCIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUJIsl COCTaBJ€HHsSI (OpPMYJ BEIIECTB W ypaBHEHUU
XUMHYECKHUX PEAKIIUIL;

OTpEeNATh BAJIGHTHOCTh U CTENEHb OKHUCJIEHMS XHMHUYECKUX JJIEMEHTOB B COCIUHEHHSIX
pa3IMYHOTO COCTaBa, NPUHAJIEKHOCTh BELIECTB K ONPEICIEHHOMY KJAcCy COEIMHEHUHN II0
dbopMynaM, BUJIbI XMMHUYECKOH CBSA3M (KOBAJIEHTHON, HOHHOM, METAINTNYECKON) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsii MOHA MO XUMHYECKOW (opmyse, XapakTep cpelbl B BOJHBIX pacTBOPax
HEOPraHMYECKUX COCAMHEHUMN, TUIT KPUCTAINTNYECKON PelIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbici llepuoanueckoro 3akona J[.MI. MenpaeneeBa M IOEMOHCTPUpPOBATh €r0
MOHMMAaHUE: OINHUChIBaTh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3inydaTh MOHITHS «A-Tpynmna» U «b-rpynmnay,

«Majple TEepuoabl» M «OOJIbIIKE MEPHOIbI»; OOBACHATH CBSA3b IIOJOXKEHHUS JJIEMEHTa B
ITeproanueckoii cucTeMe ¢ pacipelelIeHUEM NIEKTPOHOB 110 SHEPTETUUECKUM
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YPOBHSIM, MOAYPOBHSIM M OpOMUTAISIM aTOMOB IEPBBIX YETHIPEX IEPUOJIOB; BBLIENIATH OOLIHUE
3aKOHOMEPHOCTH B W3MEHEHHMH CBOMCTB DJIEMEHTOB M WX COCAMHEHHUH (KHCIOTHO-OCHOBHBIX M
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB OKCHIOB M THAPOKCHUIOB) B IIpeiesiaX MaJIbIX IIEPUOIOB
¥ TJIaBHBIX HOATPYII C YYETOM CTPOSHHS UX aTOMOB;

PACKpBIBATh CMBICT TEOPUH NIEKTPOIUTUYECKOM AMccoLMaum, 3aKoHa ['ecca 1 ero cieacTBuid,
3aKOHA JCWCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH M3MEHEHHS CKOPOCTH XHMHYECKOU peakuuu,
HalpaBJIEHUs] CMEIICHUS XUMHYECKOTrO0  PABHOBECHsS B 3aBUCUMOCTH OT pa3IMYHbIX (PAKTOPOB;

KJIaccu(UIUpPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPIraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIuu
(10 YMCIly ¥ COCTAaBY y4acTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIIOBOMY 3((deKTy, 110 arperaTHoMy
COCTOSIHUIO pEareHTOB, MO M3MEHEHHUIO CTEMEeHEH OKHUCICHUS XHUMHUYECKUX JJIEMEHTOB, IIO
00paTUMOCTH, 10 YYaCTUIO KaTalu3aTopa);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
HEOPraHMYECKUX COEIMHEHUH, MOATBEpXK/asi 3TO ONMMCAHUE MPUMEpPAMH MOJIEKYISIPHBIX M MOHHBIX
YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIH;

COCTABJIATh YPABHEHUS: JIEKTPOJUTHUUECKON JUCCOLHUALMU KUCIIOT, IIeI04ed U COoJel; MOoIHbIe
U COKpallleHHbIE ypaBHEHHs pEaKIMd HOHHOTO OOMEHA; peakuud, MOATBEP)KIAIOIINX
CYIIECTBOBaHHME T'€HETHUECKON CBSA3U MEX/Y BEIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh MPOIECCOB THAPOIM3A COJICH IMOCPEICTBOM COCTABJICHUS KpPAaTKUX
MOHHBIX M MOJIEKYJIPHBIX YPaBHEHHUH peakiuil, CyIIHOCTb OKHCIMTEIbHO- BOCCTAHOBUTEIIBHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;

IpeJCKa3bIBaTh XapaKTep Cpe/ibl B BOJHBIX pACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBATh) (UINUYECKHE M XUMHYECKHE CBOICTBAa IPOCTHIX BEUIECTB
(kuciopon, 030H, rpaduT, anmas, KpeMHH, 00p, a3oT, pocdop, cepa, XJI0op, HATPUH, KAJIUH, MarHuu,
KaJbIIM{, aTIOMHHUH, KeJIe30, MeIb, IIUHK, cepedpo) U 00pa3oBaHHBIX MU CIIOKHBIX BEIIECTB, B
TOM YHCJI€ UX BOJAHBIX PaCTBOPOB (aMMHAK, XJIOPOBOJOPOJ, CEpoBOa0Opoa, okcuapl  yraepona (11,
IV), xpemuus (IV), asora (L, IL, III, IV, V) u docdopa (111, V), cepsr (IV, VI), cepnucras, cepnas,
a3oTHas, (ocdopHasi, yroapHas, KpeMHUEBasE KUCIOTHI, OKCUJBI U TUAPOKCUAbI MeTamioB [A-IIA-
rpynmn, amtomunus, menu (1), uunka, xenesa (11 u II));

HOSACHATh COCTaB, OTJENbHBIE CIOCOOBI TOJIYYEHHS U CBOMCTBA CJOXHBIX BEIIECTB
(KECTopoacoAep Kale KUCIOTH XJIOpa, a30THCTasi, OOpHas, YKCyCHas KHCJIOTBI M WX COJH,
ranoreHu sl kpemuus (IV) u dochopa (III u V), okeun u ruapokeun xpoma (III), mepmanranat
KaJIvs;

OINHUCBHIBATh POJIb BAXKHEHIIMX H3yyaeMbIX BEIIECTB B IMPHUPOJHBIX Ipolieccax, BIUSHHME Ha
KUBBIE OPTaHU3MBI, IPIMEHEHHE B PA3IMYHBIX OTPACIISAX SKOHOMHUKH, UCTIOIb30BAHHUE JIUTSI CO3/IAaHHS
COBPEMEHHBIX MaTe€pHUaIOB U TEXHOJIOTUH;

OPOBOJUTH PEAKLUHU, TMOATBEPKJIAIOIINE KAueCTBEHHBIH COCTaB PAa3IMYHBIX BEIIECTB,
pacrio3HaBaTh OIBITHBIM IYTEM COJIEpIKAIIUECs] B BOJIHBIX PAcTBOpax HOHBI: XJIOPUA-, OPOMUJI-,
uoaua-, cyiabdar-, pocdar-, kapOoHaT-, CUIUKAT-, CYIb(UT-, CyNbPUI-, HUTPAT- U HUTPUT-HOHBI,
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIus, aTFOMUHUA, kKene3a (2+) u xeneza (3+),
Meu (2+), IMHKa;

OOBSICHATH W  TPOTHO3UPOBATH CBOWCTBA  BAXHEWIIMX  HM3y4aeMbIX  BEIIECTB B
3aBHCUMOCTH OT HX COCTaBa U CTPOCHMS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT MX CBOMCTB,
BO3MOXXHOCTh TIPOTEKAHUS XHMHUYECKHX TIPEBPANICHUH B pa3IMYHBIX YCIOBHSIX Ha OCHOBE
PAcCMOTPEHHBIX HJIEMEHTOB XUMHUECKOW KUHETHKH U TEPMOJUHAMUKH;

BBIYUCIISITh OTHOCHTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MacCOBYIO JOJIIO
XUMHUYECKOT0 3JIEMEHTa 10 (GOpMYJie COCTMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJIBHYIO
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JIOJII0 XMMHUYECKOTO DJIEMEHTA B COCAMHEHUHU, MOJISIPHYIO KOHLIEHTPALMIO BELIECTBA B PaCTBOPE,
HaXOJHUTh MPOCTEHIYI0 (OpMYTy BEIIeCTBA IO MAacCOBBIM MM MOJIBHBIM JOJSIM 3JIEMEHTOB,
MPOBOJUTH PACUETHl 0 YPAaBHEHUSM XHUMUYECKUX PEAKIUN C YYETOM HENOCTAaTKa OJHOI0 W3
peareHToB, MPAKTUYECKOI0 BbIX0/a MPOAYKTa, 3HAYEHHSI TEIUIOBOTO 3(QeKTa peakluu, ornpenesaTh
COCTaB CMecCeH;

coOnrofarh mnpaBuia Oe3omacHON paboThl B J1aOOPATOpPUM IPH MCIIOJIB30BAHUM XHUMHUYECKOMN
nocyAbl ¥ O0OpYIOBaHUS, a TakXKe MpaBuia OOpalIeHHWs C BEIICCTBAMH B COOTBETCTBUHU C
MHCTPYKIMSMU BBIMIOJIHEHUSI JTAOOPATOPHBIX OIBITOB M MPAKTHUECKUX PabOT MO MOMYyYEHUIO U
coOMpaHHIO Tra3000pa3HBIX  BEMIECTB (aMMHUaka U YIJEKUCIOrO0 Ta3a) W PEIICHUIO
9KCIIEPUMEHTANIBHBIX 3aJla4 MO0 TeMaM Kypca, MPEeACTaBISTh Pe3yjibTaThl dKCIIEpUMEHTa B (opMme
BBIBOJIOB, JI0KA3aTEIbCTB, IPA(GUKOB, TAOJIHUII U BBISBIATH YMIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIC ONEPALUU MBICIUTEIHHON NESTENBHOCTH (aHAU3 U CHHTE3, CPaBHEHUE,
00001IeHNe, CHCTEMAaTU3allii0, BBISBICHUC TMPUYHMHHO-CIICJICTBEHHBIX CBSI3CH) TpPH H3yYCHUH
CBOMCTB BELIECTB U XMMHYECKUX PEaKLUW, BIAETh €CTECTBEHHO- HAYYHBIMU METOJIaMH MO3HAHUS
(HabmroieHNe, U3MEPEHHE, MOJICITMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

MIPUMEHSTH MpaBuiIa 0€30MacCHOr0 OOpAIIeHUs C BEIIECTBAMH, UCIIOIb3yEMbIMHU B MTOBCEAHEBHON
JKU3HHM, TIpaBWJIa TIOBEJIEHUS B IEIIX COEpPEeKEHHUS 3I0POBbS U OKPY’KAIOIIEH MPUPOTHON
Cpelbl, MIOHUMATh Bpel (OMacHOCTh) BO3JEUCTBUS HA JKUBBIE OpPraHU3MBbI ONPEACIICHHBIX BEIIECTB,
MOSICHATh Ha TPHUMEpPAX CIOCOObl YMEHBIIEHUS M TPEAOTBPAILICHUS HMX BPEIHOTO BO3JECHCTBHUS,
3Ha4YEHHE KUPOB, OEIKOB, YTIIIEBOAOB ISl OpraHU3Ma 4eJIOBEKa;

UCIIOJIb30BATh IMOJIYUCHHBIC TPEACTABICHUS O cdepax NpodecCHOHATBLHON JeITeIbHOCTH,
CBSA3aHHBIX C HAyKOW MU COBPEMEHHBIMH TEXHOJOTHSIMH, KaK OCHOBY Il Mpo(decCHOHANbHOM
OpUEHTAIMKM U I OCO3HAHHOTO BHIOOpa XMMHH KaK MPOQPIIBHOTO MPEAMETa MPH MPOIOJDKECHUH
o0y4deHus Ha YPOBHE CpeiHero o0uiero oopa3oBanus;

y4acCTBOBaTh BO BHEYPOUYHOW IPOEKTHO-UCCIEAOBATEIbCKON AEATEIBPHOCTH XHMHUYECKOU U
XUMHUKO-9KOJIOTHYECKON HANPaBIEHHOCTH, IPUOOPECTH OMBIT MPOBEICHUS YIEOHBIX HCCIEAOBaHUN B
YCIIOBHSIX 0O0pa30BaTEeNbHBIX OpraHU3alliid, a TaKkKe OpraHu3anuil (IEHTPOB) IOMOJHHUTEIBHOTO
o0Opa3oBaHus IeTei.

Pe3ysbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

PabGouass mporpamma mnpemycmaTpuBaeT (QOpMUpPOBAHUE Y YUaAIIUXCS
oOlIey4yeOHbIX YMEHHI W HaBBIKOB, YHHMBEPCAJIbHBIX YYEOHBIX JEHCTBUUA U
KJIFOUEBBIX ~ KOMIIETEHUMU: YMEHHE CaMOCTOSITEIbHO W  MOTHMBHPOBAHHO
OpraHU30BbIBaTh  CBOIO  TIO3HABATEIBHYIO  JEATEIbHOCTb,  HMCIOJb30BaHUE
AJIIEMEHTOB MPUYUHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(YHKIMOHAIBHOTO aHAJIN3a;
ONpEIENECHUE CYLIIHOCTHBIX XapaKTEPUCTHK H3Yy4YaeMOIro OOBEKTa; YMEHUE
pa3BepHYTO OOOCHOBBIBATH CYXICHHUS, JaBaTh OINpPEACNICHUs, NPHUBOJIUTH
JI0OKa3aTelibCTBa; OLEHMBAHME W  KOPPEKTHUPOBKA CBOETO IOBEJICHUSA B
OKpPYXaIOIEM MHUpE.

B »TOM HampaBieHUM TNPUOPUTETAMM SIBISIOTCA: HCIOJB30BAaHUE IS
MO3HAHMS OKPYXKAIOIIEr0 MHUpa Pa3jIMYHBIX METOJOB (HaOIIOACHUs, U3MEPEHU,
OTBITHI, IKCHEPUMEHT); MPOBEACHHE MPAKTUYECKUX U JabOpaTOpHBIX padoT,
HECJIO)KHBIX JKCIIEPUMEHTOB M OMHCAHME UX DPE3YyJbTaTOB; HCIOJb30BaHUE IS
pelleHus TMO3HABaTENIbHBIX 3aJad  pa3IMYHbIX HCTOYHUKOB UH(GOpMAIUY;
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COOJIIOJICHNEe HOPM H TIPaBWJI TOBEJCHUS B XUMUYECKHX JlabopaTopusix, B
OKpYXalolllel cpejie, a TAaKKe MpaBuJil 3JJ0pOBOTO 00pa3a KU3HHU.

TpeOoBanus HampaBieHbl Ha peaU3aIUI0 CUCTEMHO-ACSITEIBHOCTHOTO, U
JUYHOCTHO OPUEHTUPOBAHHOTO MOAXOJ0B; OCBOEHUE YYAIIUMUCS
WHTEJUIEKTYaJIbHOW M TPAKTUYECKON MJEATEIbHOCTH;, OBJIAJACHUE 3HAHUAMH U
YMEHUSIMH, BOCTPEOOBAaHHBIMM B TIOBCEAHEBHOM JKM3HHU, MO3BOJISIOIIMMU
OpPUEHTUPOBAThCA B OKPYXAKOIIEM MHpPE, 3HAYUMBIMHU i1 COXPAaHECHUS
OKpY>KaroIen cpesibl U COOCTBEHHOTO 3/10POBBA.

BbINyCKHUK HAYYHUTCSH:

* OMMHCHIBATH CBOMCTBA TBEPIBIX, KUIAKUX, Ta3000pa3HBIX BEIIECCTB, BHIICISS
MX CYIIECTBECHHbBIE IPU3HAKH;

* XapakTEepHU30BaTh BEIIECTBA II0 COCTaBy, CTPOCHUIO U CBOMCTBaM,
YCTaHABIIMBAaTh  NPUYUHHO-  CIICACTBEHHBIE  CBA3M  MEXKIY  JaHHBIMHU
XapaKTEPUCTUKAMU BEIIECTBA;

* pacKpbIBaTb CMBICI OCHOBHBIX XUMHMYECKUX IIOHITHU  «aTOM,
«MOJIEKYJIa», «XUMHYECKUH DBJIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE
BEIIECTBOY», BAJICHTHOCTHY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMMUHU;

* U300pakaTh COCTAB MPOCTEHIIMX BEIIECTB C TMOMOIIBI0 XUMHUYECKHUX
bopMyIT U CYIITHOCTh XUMHUYECKUX PEAKIIUHN C TTOMOIIBI0 XUMUYECKUX YPABHEHUM;

* BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYHO MacChl BELIECTB,
a TAK)K€ MaCCOBYIO JIOJTI0 XMUMHUYECKOTO 3JIEMEHTA B COCIUHEHUAX JJIsI OLCHKU HUX
MPAKTUYECKON 3HAYUMOCTH;

* CPAaBHMBATH I10 COCTAaBY OKCH/JIbI, OCHOBAHUS, KHUCIIOTHI, COJIU;

* KIaccU(UIIMPOBATh OKCUBI 1 OCHOBAHUS IO CBOMCTBAM, KUCJIOTHI U COJU
10 COCTaBY;

* M0JI30BATHCS JTAOOPATOPHBIM 00O0PYTIOBAHUEM U XMMUYECKOU MOCYI0M;

* TMPOBOAWTH HECJIOXKHBIE XHUMHUYECKHE OIbITHI M HAOMIOJEeHUS 3a
W3MEHEHUSIMU CBOWCTB BEIIECTB B MPOIECCEe HX MPEBPAICHUIA; COOII0IATh
npaBuiia TEXHUKH 0€30MMacHOCTH TP MPOBECHUN HAOIIOICHHUIN U OTBITOB;

* pasnuyarh AKCIEPUMEHTAJIBHO KHUCIOTBI M  IIEJNOYH, IMOJIB3YACH
WHMKAaTOpaMH; 0CO3HABATh HEOOXOAMMOCTb COOJIO/ICHNS Mep OE30MaCHOCTH MPHU
oOpaIieHnu ¢ KUCIOTaMU U IEI0YaMH.

* pacKpbIBaTh CMBICH nepuoanyeckoro 3akona 1. 1. Mennaeneesa;

* OMNUCHIBATh M XapaKTepHU30BaTh TaOIUUYHYIO (OpMY MEPUOIAUUECKOMN
CHUCTEMBI XUMUUYECKHUX JIEMEHTOB;

* XapaKTepH30BaThb COCTAB AaTOMHBIX SJAEpP M paCIpelesIeHHEe 4Yucia
AJIEKTPOHOB IO HJIEKTPOHHBIM CJIOSIM AaTOMOB XMUMHYECKHX 3JIEMEHTOB MaJIbIX
MEPUOJIOB IEPUOANYECKON CUCTEMBI, & TAKKE KaJUs U KaJIbIIUS,

* pa3nuyaTh BHJbl XMMHUYECKOW CBSI3U: MOHHYIO, KOBAJECHTHYIO TOJSPHYIO,
KOBAJICHTHYIO HETIOJSIPHYIO U METAJUINYECKYIO;
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* n300pakaTh DSJIEKTPOHHO-UOHHBIE (HOPMYIIBI BEIIECTB, OOPa30BaHHBIX
XUMHUYECKUMH CBSA35IMHU Pa3HOTO BUA,;

* BBIBIATH 3aBUCUMOCTh CBOWCTB  BEIIECTB OT CTPOEHUSA  HX
KPUCTAUIMYECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIIINYECKHUX;

* XapaKTepU30BaTh XUMHUYECKHE DJIEMEHThl U HUX COCAMHEHHS Ha OCHOBE
IIOJIO’KEHUS DJIIEMEHTOB B MEPUOJNYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS UX
aTOMOB;

*  XapakTepu3OBaTb HAy4YHOE W  MHPOBO33PEHUYECKOE  3HAYEHUE
NEPUOINYECKOTO 3aKOHA M NEPHOJUYECKON CHCTEMbl XUMUYECKHUX 3JEMEHTOB /.
H. Menneneena;

* OOBACHATH CyTh XUMHUYECKHUX MPOLIECCOB U UX NPHUHIMUIHAIBHOE OTINYUE
OT (PUBHYECKUX;

* Ha3bIBaTh MPU3HAKK M YCIOBHS MPOTEKAHUS XHMHUYECKUX PEAKIM; ©
YCTaHaBJIMBATh IPUHAIEKHOCTh XUMHUUYECKONW PEAaKUHUU K OIPENEIEHHOMY THITY
0 OJHOMY W3 KJIaCCU(PHUKAIMOHHBIX MPU3HAKOB: 1) MO 4YHCIy U COCTaBy
UCXOJHBIX BELIECTB M MPOAYKTOB peaklUUU (peaklUHU COECIUHEHUSs, pasiIoKEHus,
3aMelIeHUs] U 00MEHa); 2) MO BBIACJICHUIO WIN MOTJIOIIEHUIO TEIJIOTHI (peakiuuu
HK30TEPMHUUYECKUE U DHJIOTEPMUYECKHUE); 3) 10 U3MEHEHUIO CTENEHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB (PEaKUUU OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) IO
00paTUMOCTH Ipoliecca (peakuuu oOpaTuMble 1 HeOOpaTUMBbIE);

* COCTaBJSTh YPABHEHUS DJIEKTPOJUTHYECKOW JHCCOLUMALMU KHUCIOT,
HIEJIOYEH, COJeil; OJHBIE U COKPAILEHHBIE NOHHBIE YPAaBHEHUS peakUuii 0OMeHa;
YpaBHEHUSI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

. POTHO3UPOBATh MPOJTYKTHI XUMHUYECKUX peakuuii 1o
(dbopmynam/Ha3BaHUSM UCXOJHBIX BEILIECTB; OMPENEIATh UCXOIHBIE BEIIECTBA IO
dbopmynam/Ha3BaHUSAM MTPOJYKTOB PEAKLIUU;

* COCTaBJISTh YPABHEHUS PEAKIMI, COOTBETCTBYIOIINX MOCIEA0BATEIBHOCTH
(«uenoukey») MpeBpalleHuil HEOPraHUUYECKUX BEUIECTB Pa3INUHbIX KJIACCOB;

* BBISBJIATH B IPOLIECCE IKCIIEPUMEHTA IMPU3HAKH, CBUAECTEIBCTBYIOIINAE O
IPOTEKaHUU XUMHYECKOW pEaKIty;

* I[PUTOTOBIITH  PACTBOPBl €  ONPEAECIEHHOW  MACCOBOM  JIOJIEU
PacTBOPEHHOIO BELIECTBA;

* ONpENENATh XapaKTep CpeAbl BOAHBIX PACTBOPOB KUCIOT U ILEJIOYEH IO
M3MEHEHUIO OKPACKU MHIUKATOPOB;

* POBOJANTH KAYECTBEHHBIE PEAKIMH, MOATBEPKAAIOIINE HAIMYNE B BOJHBIX
pacTBOpax BELIECTB OT/AEIbHBIX HOHOB

* ONpeAeNsITh NPUHAAJIEHKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3
M3YYEHHBIX KJIACCOB/TPYII: METaJIbl M HEMETalbl, OKCHJbI, OCHOBaHUS,
KHUCIIOTBI, COJIU;

* COCTaBJISATH (DOPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

* OIIPEAEIIATh BAJICHTHOCTD U CTENEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;
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* COCTaBJIATh (POPMYJIBI HEOPTAHUUYECKUX COCTUHEHUN MO BAJICHTHOCTAM U
CTETIECHSIM OKHMCJICHHSI AJIEMEHTOB, a TaK)Ke 3apsA/laM MOHOB, YKa3aHHBIM B TaOJHIIE
pPacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS (PU3NYECKUX M XUMHUYECKHUX
CBOMCTB MPOCTHIX BEMIECTB (METAUIOB M HEMETAJJIOB) M HUX BBICIIUX OKCHUJIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOIO U TPETHETO NEPUOIOB;

* Ha3plBaTh OOIME XMMHYECKHUE CBOMCTBA, XapaKTepHbIE IJsi TPyl
OKCHU/JIOB: KUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMUYECKHE CBOMCTBA, XapaKTEPHBIC IS KaXJIOTO W3
KJIACCOB HEOPTraHMYECKUX BEIIECTB: KUCIIOT, OCHOBAHHUI, COJIE;

* IPUBOAUTH MPUMEPHI PEaKIIMM, MOATBEPKIAAIONIUX XUMUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUU U COJIEH;

* ONpeneNsaTh BEIIECTBO-OKUCIUTEIh M BEHIECTBO-BOCCTAHOBUTEIL B
OKHUCIIUTEIIbHO- BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJISITh OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIA OaslaHC (111 M3YYEHHBIX
peaKIuii) 1o NpeiyIo’)KeHHBIM CXeMaM PeaKIuii;

* TMPOBOAUTH J1a0OPATOPHBIE OMBITHI, MOATBEPXKIAIONINE XUMUYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEILIECTB;

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYNTHCH:

* TpaMOTHO 00OpaIaThCs C BEHIECTBAMU B TOBCETHEBHOM KU3HU;

* OCO3HaBaTb HEOOXOJUMOCTb COOJIFOACHUS TIPaBUI  DKOJIOTUUYECKH
0€30MacHOro MOBEACHUS B OKPYXKAIOIICH MPUPOIHON CpeIe;

* TIOHMMATh CMBICI U HEOOXOJUMOCTH COOJIIOJACHUSI MPEANUCAHUM,
npejiaraéMbIX B MHCTPYKIUSAX IO HCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM
XUMUHU U JIP.;

* HCHOJIb30BaTh MPUOOPETEHHBIE KJIIOYEBBbIE KOMIIETEHTHOCTH TIPHU
BBITIOJIHEHUH UCCJIENOBATENLCKUX TPOEKTOB IO M3YyYEHHIO CBOMCTB, CIIOCOOOB
MOJIYYEHHUS U pACIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYI0 KOMIIETEHTHOCTb, HCHOJIb3Ysl CpEIICTBA
YCTHOM W MHCHMEHHON KOMMYHHUKAIIMU TpU padoOTe ¢ TEKCTaMH ydeOHWKa W
JOTIOTHUTEIBHOW ~ JIUTEPATypoOd,  CHPABOYHBIMU  TAaOJIUIAMHU,  MPOSBISATH
TOTOBHOCTh K YB@)XEHUIO WHOM TOYKH 3PEHHS TMPU OOCYKJIECHUU PEe3yJIbTaTOB
BBHITIOJIHEHHOUN Pa0OTHI;

* OOBEKTUBHO OIICHUBATh HHQPOPMAIIMIO O BEIIECTBAX M XUMHUUYECKUX
mporeccax, KpPUTUYECKH OTHOCUTBCS K  TICEBIOHAydyHOW  uHGOpMAIUH,
HEJI00POCOBECTHOM peKiiamMe, Kacarolencs UCT0JIb30BaHUSI Pa3IUYHBIX BEIIECTB.

* OCO3HAaBaTh 3HAYCHUE TEOPETUUYECKUX 3HAHUM Ui MPAKTUYECKOU
NEATEIIbHOCTH YeJIOBEKa,;

* OMNHUCBHIBATh M3YYEHHbIE OOBEKTHI KaK CHUCTEMBI, IPUMEHSIS JIOTUKY
CUCTEMHOT0 aHaJIN3a;
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* IPUMEHATH 3HAaHUSA O 3aKOHOMEPHOCTSAX MEPUOANYECKON CHCTEMBI
XUMHUYECKUX DJIEMEHTOB JJIs OOBSCHEHUSI W MPEIBUJICHUS CBOWCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh UHPOPMALIMOHHYIO KOMIIETEHTHOCTh MOCPEJICTBOM YIITYOJICHUS
3HaHUK 00 MCTOPUM CTAHOBJICHHUS XMMUYECKOW HAyKH, €€ OCHOBHBIX IOHSTHUH,
MEPUOANYECKOTO 3aKOHA KAK OJHOTO U3 BAXKHENIINX 3aKOHOB MPUPOBI, a TAKIKE O
COBPEMEHHBIX JOCTHXKCHUSAX HAYKH U TEXHUKHU.

* COCTaBJISITb MOJIEKYJIIPHBIE M TOJHBIE HMOHHBIE YpPaBHEHHUS 10
COKpAILIEHHBIM HOHHBIM YPaBHEHUSIM;

* NPUBOJUTH MPUMEPHl PEAKIMUI, MNOATBEPKIANINX CYIIECTBOBAHUE
B3aMMOCBSI3M MEX]ly OCHOBHBIMU KJIACCAMU HEOPTraHWYECKHUX BELIECTB;

* MPOrHO3UPOBATH pE3YyJbTaThl BO3ACHCTBUSA pPa3IUYHBIX (HaKTOPOB Ha
U3MEHEHUE CKOPOCTU XUMHYECKOU PEaKIItH;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3JACHCTBUS pa3IUYHbIX (PAKTOPOB Ha
CMELICHUE XUMHUYECKOTO PABHOBECHSI.

* [IPOTHO3MPOBATh XUMHUYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U
CTPOCHUS;

* IIPOTHO3UPOBATH CIIOCOOHOCTH BEILECTBA MPOSBIATh OKUCIUTEIbHBIC WU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YYETOM CTEIEHEW OKUCIEHUS SJIEMEHTOB,
BXOJISIINX B €r0 COCTAB,;

* BBUIBIATH CYIIECTBOBAHME TE€HETHYECKOM  B3aMMOCBSIZHM  MEXKIY
BEILECTBAMH B PAY: MPOCTOE BEIIECTBO — OKCHJI — FUAPOKCH]T — COJIb;

* OpraHu30BbIBaTh, MPOBOJUTH YYEHUYECKHE MPOEKTHI MO HCCIEAOBAHUIO

CBOICTB BCIICCTB, MMCIOMIKUX BAXKHOC ITPAKTUYCCKOC 3HAYCHHUC.
DJIeKTPOHHbIE 00pa3oBaTeIbHbIe Pecypchl
MynbTuMeuiiHBIE TpPE3eHTAllMM [0 BCEM TeMaM IpPOrpamMMbl JJisi CONPOBOXKJICHHS
YPOKOB.
Mozynu 351eKTpOHHBIX 00pa30BaTeNbHBIX pecypcoB «Xumus» (http:/fcior.edu.ru)
Marepuansl  €IMHOW  KOJJIEKIMH  ITM(GPOBBIX  0Opa30BaTENBHBIX  PECYpPCOB
(http://school/collection.edu.ru)

MarepHraabHO-TEXHUUECKOE OCHAIlleHue 00pa30oBaTeIbHOIO Mpoliecca
[TeuatHblie nocobus:
1)  rtabmuna «llepuoauueckas cuctema XuMudeckux 3nemenToB [I.M1.MeneneeBay;
2)  Tabmuna «IIpaBuia TeXHUKH 0€30MACHOCTHY;
3)  Tabmuma «PacTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH B BO/IEY;
4)  xomruiekT Tabmu «Hadama xummum,
5)  KapTOYKHU C TECTOBBIMHM 3a/laHUSIMU;
6)  MHCTPYKTHBHBIE KAPTOUKH JUIsl TAOOPATOPHBIX U MPAKTHUECKUX PaboT.
TexHuueckue cpeicTBa 00y4eHus:

1) xommbroTED;

2)  MyJIbTUMEIMWUHBIN POEKTOP;

3)  NPOEKIHOHHBIN dKpaH.
HNHdpopManinoHHO-KOMMYHHUKATUBHBIE CPE/ICTBA!
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1)  KOMIUIEKT KOMIIBIOTEPHBIX IIPE3EHTALINI;
2)  uudposbie oOpa3oBarenabHbie pecypchl PLINOP;
Y4eOHO-PaKTUYECKOE U yueOHO-1a00paTopHOE 000PYIOBAHHE:

1) Habop aTOMOB /JIsi COCTaBJICHUS MOJIEIICH MOJICKYJI;

2) naGopaTOpHBIH IITATUB C IPUHAIICKHOCTIMU;

3) mTaTtuB A MPOOUPOK;

4) mnpoOupkKoepKaTeb;

5) cnupTOBKa;

6) CTEKISIHHBIE TPYOKH;

7) BOpOHKAQ;

8) xumuueckue crakannl Ha 50, 100 mur;

9) xonb6sl Dpnenmeiiepa Ha 100 mit;

10) kpyrionoHHas Kooa;

11) crexknsaHHBIE X0JIOOUIBHUKH;

12) nenurenbHbIe BOPOHKH;

13) MepHBIC HUIUHIPHI;

14) mmockotoHHbBIe KOJIOBI Ha 100 MiT;

15) npobupku;

16) CTEKISTHHBIC TTAJTIOYKH;

17) creknaaubie koymaku Ha 500 i 1000 mir;

18) cTymKka ¢ meCTUKOM;

19) BeimapuTeabHas yalla;

20) mpoOka ¢ ra300TBOAHON TPYOKOIA;

21) acOecTUpOBaHHAS CETKA;

22) Mar"ur;

23) TeXHOXMMHUYECKHE BECHI C Pa3HOBECAMU;

24)yamxka [letpu;

25) MoJieNny KpUCTAIITMYECKHUX PELIETOK MMOBAPEHHOM coH, Tpadura,

XUMHYECKUE PEAKTUBBI U MaTePUAIIBI:

1) KHCIIOTHI: COJsiHAsA, CepHasi, YKCyCHasl,

2) OCHOBaHUS: TUAPOKCU]T HATPHS, TUIPOKCHU KaJTHS,

3) MeTaJUIbl: ATIOMUHUM, IMHK, )KEJIE30, ME/Ib;

4) HeMeTaJUIbl: KUCIOPOI, cepa, UOJ;

5) conM: mepMaHraHaT Kauus, TuUXpomar kamus, cynbdur Hatpus, xiopuna sxeneza(lll),
KpacHas kpoBsiHas coiib, FeSO4, KMnOy4, (NH4),Cr,07, Ca(OH),, xene3o (cTpyxkka),
cepa (Topo1IoK);

6) HMHAWKATOPHI: METHJIOBBIA OpaHKEBBIN, JIAKMYC, (eHOI(TarTerH, YHUBEPCATbHBIN.

Konnekmuu:

1) KoyeKUus TOPIOYMX UCKOMAaEeMbIX (HEQTh, KAMEHHBIN YIroJjb, CJIaHIbl, TOP));

2) xomnekiusi «MUHEpaIbl U TOPHBIE TTOPOJIBIY;

3) xomnekmus «HedTh U MPOIYKTHI €€ mepepadoTKN;

4) xoiueknusa «MeTajibly,

5) xomnekuus «BojokHay.

KNMpbr1:
7 kjacce
KP 3a kypc 7 xiacca

BapuaHT |

78



denepanbHasa paboyas nporpamma | X

Brruucnaure MaccoBbie O XUMUUYECKHUX 31€MEHTOB B coeuHeHusX: Mg3(POy),, AI(OH);
YcranoBute sMnupudeckyro (popmyiy BemiecTBa, cocrosimero u3z 22% amomunus, 25,4%
docdopa. B cocTaB 1aHHOTO BEIIECTBA €IIE BXOJAUT KUCIOPO/I.
OObemHast 1o KUCIopojaa B cMecu ¢ aproHoM cocrasisier 30%. Paccuuraiite 00beMbl
KHCIIOpPOJIa ¥ apTOHa, €CITU JIAHHYIO Ta30BYI0 CMECh 3akadaid B 30-TUTPOBBIN OAJLIOH.
B 340 r Bomwsl pactBopwiin 28 T caxapa. Bplumciure MaccoByl OO0 caxapa B
MOJIYYUBIIIEMCSI PACTBOPE.
K 200 r 10%-noro pacteopa conu npuwiwin 50 T Bojbl. OnpeneanTe MacCoBYIO JOJIO COJIU B
00pa3oBaBIIeMCsl paCTBOpE.
8 kuacce
KOHTPOJIbHAS PABOTA
Bapuant 1
3adaua 1.
HazoBute crnenyroomue BeleCTBa, YKAKUTE KIACC COCAMHEHHM, K KOTOPOMY OHU
OTHOCSITCSI:
LizO, Ba(OH)z, HNO3, NO, Zn, HzS, Nast4, MgClz, MHOz, HBr
W3 mpuBeIeHHOTO BBINIE CIHCKA BHIOCPUTE KUCIOTHL. [[Jisl OMHOM M3 KHCIIOT TPHUBEIUTE
YpaBHEHHUS pEaKlMii, KOTOpbIE IEMOHCTPUPYIOT €€ XUMHUYecKHe CBoiicTBa. HazoBurte 51H
CBOICTBA.
3adaua 2.

Ornpenenure MaccoByro noiit0 (B %) caxapa B uae, B 0JHOM ctakane kortoporo (200 r)
CoJIepKaTCsl JIB€ 4YalHbIe JIOKKHM CaxapHOro mecka (Macca OJHOM YailHOW IJIOKKHM caxapa
coctasiseT 4,6 1).
3adaua 3.

Ornpenenure, B KAaKOH MOPLHUU BEIIECTBA COACPIKUTCS OOIBIIIE MOJIEKYIT:
a) B 4 monb CO, unu B 4 Monb SO,

0) B 4 monb kucnopoaa O, unu B 3 Moib 030Ha O3

B)B 176 T CO, unu B 80 r CHy4?

3adaua 4.

Hanummure ypaBHEHHS, C IOMOIIBIO KOTOPBIX MOHO OCYIIECTBUTH CIIEIYIOILYIO
LIENIOYKY MPEBPAILECHUN:

Cepa — Oxcup cepsl (IV) — Oxcug cepsi (VI) — Cyasdar kaabuus
Kanabuuii — I'uapoxcua kaiasuusa — Kapoonat kanbuus — Okcna Kajabuus
3aoaua 5.
VKakuTe BaJICHTHOCTHU DJIEMEHTOB B COCIUHECHUSIX

Can, SO3, PzOs, Ale3, Clle, Ba3P2, FeO
9 kaacc
KOHTPOJIbBHASA PABOTA
«B xumuu éce evickazvieaemoe 0013CHO ObIMb 00OKA3AHO»
M.B. /lomonocoe
Bapmuanr 1
3aoaua 1.

CpaBHHTE 2JIEKTPOHHYIO KOH(PUTYPAITUIO aTOMOB KucI0poda u cepul. Kakue sanenmuocmu
OHH MOTYT MPOSIBJISITh B XUMHUYECKHX coequHeHMsX? OTBET 000CHYTE.

Jnst KaXA0T0 M3 ATUX DJEMEHTOB MPUBEAUTE MO OJHOMY COCIUHEHHIO, B KOTOPBIX OHH
UMEIOT OmpuyamenbHylo CTENeHb OKHUCICHUS (CO€AUMHEHUs JIOJKHBI OTHOCUTBHCS K Pa3HbIM
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KiaccaMm). Hazoeume 3TH COEAMHEHUS U W300pasuTe UX CMpyKmypHvle (opmynsi. YKaKuTe
8ANIEHMHOCMU U CMEeNeHU OKUCIeHUs BCEX DJIEMEHTOB B 3TUX COCTUHEHUSX.
3adaua 2.
Paccuuraiite, CKOJBKO JUTPOB (IIpH H.y.) CTEXHOMETPHUYECKOH CMECH BOAOpOAa C
KHCJIOPOIOM OBUIO HCIOJB30BAaHO IMPH MOJYYEHHWU BOBI, €CIM MpPU 3TOM BbiAenwioch 47,6
k/:x/Moa1b (Teriora 06pa3oBaHus KUAKON BoIbI paBHA 285,8 k/:k/M0JIB).
3adaua 3.
B 3amMKHYTOM cocy/ie IPOUCXOIUT IHOOmMepMUYecKoe BOCCTAHOBIIEHUE M0/1a BOAOPOIOM C
oOpa3oBanueM noaoBoaopoaa. Hauanbueie koHmenTpanuu (Mosb/n): [I]y = 4, [Ha]y = 6, [HI],; =
0. Bce peareHThl 1 MPOAYKTHI HAXOATCS B ra30Boi (ase.
1. Onpenenure pasnogecuvie KOHYeHMpayuu BCEX BEILIECTB, €CJIM KOHCTaHTa paBHOBecus K = 2.
2. B kaxywo cmopoHy 1 nouemy CMECTUTCSI paBHOBECHE:

a) IIpU NOHMKEHUH TeMIIePaTyphl;

0) npy NOHWKEHUHU J1aBJICHUA?

3adaua 4.

Hanummre 6 monexynapuou v uownou ¢Gopmax ypaBHeHHsS peakuuil. Hazosume 6ce
BEIIECTBA.

a) NH4Cl + NaOH — B) Ba(NO3); + Al(SO4)3 >
0) Fe(OH),Cl + HCI —» r) Zn(OH), + KOH —»
3adaua 5.

B BOJIHBIX pacTBOpax KakWX W3 MEPEUYHCIICHHBIX COJICH cpena Kucias:
a) kapOOHAT KaJus; B) HuTpar xene3za(Ill);
0) xnopun meau(1l); r) Opomu 1 Kaus?

OTBeT MOATBEPIUTE YPABHCHUSMH PEAKIUN 68 UOHHOU (hopme.

Kak MOXHO CMECTUTh PaBHOBECHE pEaKIMH TUAPOJIU3a B CTOPOHY MpsAMOU PEaKIuu?
OTtBeT 060CHYyIITE.
3aoaua 6.

Kakue mpoIyKThl U B KaKOM KOJIMUYECTBE (6 epammax) MOTYIHINCh B PEAKIIHH:
KMnO4 + KNO;, + H,SO4 — .. .
€CJIM Ha BeCh Mpoliecc ObLIO 3aTpadyeHo 15,8 T mepmaHranaTta Kausl.

Paccmasome cmexuomempuueckue kosghguyuenmor B ITOM PEAKIHH . MemMOOOM
anekmponHo2o Oananca. YKaXHUTE OKUCIumeb U 60CCMAHOBUMEND.

OcHOBHOE cojIep:KaHHe aBTOPCKOIl MPOrpaMMbl MOJHOCTHI) HALLIO OTPa)keHHWe B JTaAHHO
padoueii nporpamme.

B pabouyro mporpamMmy MO XMMHM BHECEHbl HM3MEHEHHs I10 CPaBHEHHIO C aBTOPCKOM: W3
pesepBa gobaBieHo 3 yaca Ha «BBeaeHUe», 4TO CBA3aHO ¢ HEOOXOAMMOCTHIO YIASIHUTh OOJBIIE
BHHUMaHus Ha nzydyeHne OBP, sBisromuxcs olHUMU U3 TPYJHBIX TEM Kypca XMMHMHM & Kiacca, U3
pesepBa jgobaBieHo 1 uvac Ha «Mertamib» U nobaeneH luac Ha Ilpaktukym 1 «CBoiicTBa
METAJUIOB M UX COelMHEHMIT». OCHOBHOE OTIMYME JaHHOW paboyell mporpamMmbl OT aBTOPCKOM
COCTOHMT B TOM, YTO B aBTOPCKOM MporpamMMme IMpakTHUecKue paboThl CrpyNIUPOBaHbI B OJIOKH -
XUMHUYECKHE MPAKTUKYMBbl, KOTOpPBIE MPOBOAATCS IOCJIE HM3Y4YEHHsI HECKOJIBKUX pa3leNoB, a B
paboueit mporpaMMe 3T K€ MPAKTHIECKUE PaOOTHI JAIOTCA MOCTE U3YyUEHUsT KOHKPETHOW TEMBI.
OTO MO3BOJAET Jy4lle 3aKpEeNUTh TEOPETHUUECKUM MaTepuanl Ha IPAKTHUKE M IPOBEPUTH
MPAKTUYCCKUE YMCHUSA KW HABBIKKM HCEIMOCPECACTBCHHO II10 lIaHHOI\/'I Teme. YTOOBI IIPOBECTU
NPaKTUYECKyl0 paboTy MO KOTJa-To M3y4eHHOH Teme, TpeOyeTcsi JOMOJHUTENBHOE BpeMsl s
MOBTOPEHUS TEOPETUYECKUX OCHOB, YTO UCKIIIOYAETCS B JaHHON padouelt mporpamme.
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Pe3ynbTaThl OCBOCHUS Kypca XMMHH Ha 0a30BOM YPOBHE

[Tnanupyemsble pe3yabTaTbl 00ydeHHs

OCHOBHBIE IOHATHS XUMHUHU (YPOBEHb AaTOMHO-MOJIEKYJIIPHBIX [TPEICTABICHHN)

BreinmyckHuk Haydures:

* OIHUCHIBaTb CBOWCTBA TBEPABIX, KHMJIKHUX, Tra3000pa3HbIX BEILECTB, BBLACIAS HX
CYIIECTBEHHbBIE PU3HAKHY;

* XapaKTepu3oBaTh BELIECTBA [0 COCTaBY, CTPOEHUI0 U CBOMCTBAM, YCTaHaBJIUBATh
MNPUIUHHO-CJICACTBCHHBIC CBA3U MCIKY JaHHBIMU XapaKTCPHUCTUKaMH BCIICCTBA,

* pACKpbIBaTh CMBICI OCHOBHBIX XUMMYECKMX IOHSATHH <«aTOM», «MOJIEKYJIay,
«XUMHYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CJOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMUH;

* M300pakaTh COCTAaB MPOCTEHINNX BEIIECTB C IOMOINBI0 XHUMHUYECKHX (OPMYI U
CYIIHOCTh XMMMYECKUX PEAaKLUH C MOMOILBIO XUMUYECKUX YPaBHEHHIA;

¢ BBIYUCIIATH OTHOCHUTCIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MACCbl BCHICCTB, a4 TAKIKC
MacCOBYIO JIOJIF0O XHUMHMYECKOI'O 3JIEMEHTa B COEAMHEHUSX JUIl OLEHKM MX IPAaKTUYECKOH
3HAYNMOCTH;

* CPaBHUBATH 110 COCTABY OKCH/Ibl, OCHOBAHUS, KMUCIIOTBI, COJIH;

° KJIaCCI/I(l)I/IIII/IpOBaTI) OKCHJIbI 1 OCHOBAaHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIK 11O COCTaBY,

* ONMCHIBaTh COCTaB, CBOMCTBA M 3Ha4yeHUE (B MPUPOAE U MPAKTHUECKOU AEATEIbHOCTH
YeJI0BeKa) MPOCTHIX BEIIECTB — KHUCIOPOAA U BOJOPO/Ia;

* JaBaTh CPABHUTEJIbHYIO XapaKTEPUCTUKY XMMUYECKUX OJJIEMEHTOB W BaXKHEHIIMX
COCI[I/IHGHI/Iﬁ €CTECTBEHHBIX CEMEHUCTB ICJIOYHBIX METAJIJIOB U T'aJIOIT'CHOB,

* [10JIb30BaThCA J1a0OPaTOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYA0H;

¢ IPpOBOAUTHL HCCIIOKHBIC XUMHUYCCKUC ONBITHEI U Ha6J'IIOI[CHI/I5[ 32 U3MEHEHUSIMH CBOMCTB
BEIIECTB B IMpoIlecce MX MNPEeBpalleHUi; cOOM0AaTh MpaBWila TEXHUKH O€30MacCHOCTH IpH
MIPOBEICHUH HAOJIOICHUI U OTBITOB;

* paznuyaTh AKCHEPUMEHTAIbHO KHUCIOTHI W IIENOYH, TOJIb3YACh WHIUKATOPaMHU;
OCO3HaBaTh HEOOXOAUMOCTh COOJIIOJIEHUSI Mep O€30MacHOCTH MpHU OOpallleHUuu C KUCIOTaMH U
IIeJI0YaMHU.

BI)IHyCKHI/IK MOJIYYHUT BO3BMOXKXHOCTb HAYYUTHCA:

* PaMOTHO O0OpalaThcs ¢ BEIECTBAMU B IIOBCEIHEBHON KHU3HH;

* O0CO3HaBaTh HEOOXOIUMOCTb COOJIIOJIEHUS TMpaBWJI SKOJIOTMYECKH Oe30I1acHOro
MOBEJICHUS B OKpPY’KalOIIel NpUPOAHOIL cpere;

¢ IIOHHMATh CMBICII H HCO6XOHI/IMOCTB CO6J'HO)I€HI/I$I HpGI[HI/IcaHI/H\/JI, npeaiaracMbix B
MHCTPYKIHUSAX 10 UCTIOIB30BAHUIO JIEKApCTB, CPEACTB OBITOBON XUMUH U JIP.;

¢ HCIIOJIB30BaTh HpI/IO6peTéHHLIe KIIFOYCBBIC KOMIICTCHTHOCTH IIPHU  BBIIIOJHCHUU
UCCIIEIOBATEIbCKUX MPOEKTOB IO W3YYEHHUIO CBOWCTB, CIIOCOOOB IMOJIyUYEHHUS M PaclO3HAaBaHUS
BEIIICCTB;

* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ysl CpEACTBAa YCTHOH H
MUCbMEHHOW KOMMYHHMKAllMd Tpu paboTe ¢ TeKcTaMd Yy4yeOHHMKa U JONOJHUTEIbHON
JUTEPaTypOl, CHpPAaBOUYHBIMU TaOJMIIaMH, MPOSABIATH FOTOBHOCTh K YBaXXCHHMIO MHOM TOUYKU
3peHust MpU 00CYKICHUH Pe3yTbTaTOB BHITIOJIHEHHON PabOTHI;

* OOBEKTMBHO OIICHMBaTh WH(GOpPMAIMIO O BEIIECTBAX M XHWMHUYECKHUX IMpolleccax,
KPUTUYECKH OTHOCUTBCS K TICEBJOHAy4YHOW HWH(OpManuu, HEJ0O0POCOBECTHONW peKame,
Kacarolencst UCIOb30BaHUs PA3IMYHbIX BEILIECTB.
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Ilepuognueckuii 3aKOH M NEPUOJMYECKAas CUCTEMa XHUMHUYECKMX 3yeMeHTtoB J[. H.
Meuneneesa.

Crpoenue BelecTna

BBIITyCKHUK HAy4UTCSA:

* KJIacCH(PUIMPOBATh XHUMHUYECKHUE SJIEMEHTHl HAa METAJIbl, HEMETAJUIbI, 3JCMEHTHI,
OKCHUJIbl M TUJIPOKCUIBI KOTOPHIX aM(OTEpHBI, U MHEPTHBIC 3JEMEHTHI (ra3bl) /Uil OCO3HAHUS
BAKHOCTH YIOPSAIOYEHHOCTH HAYyYHbBIX 3HAHUN;

* pacKpbIBaTh CMbICI nepuoauyeckoro 3akoHa J[. . Menneneesa;

* ONHUCHIBaTh M XapaKTepU30BaTh TaOMMUHYI0 (QOpMY TEPUOJAUUYECKON CHUCTEMBI
XUMHYECKHUX AJIEMEHTOB;

* XapaKTepu30BaThb COCTAB ATOMHBIX SJIEP M PACIPEACICHUE YHUCIa DJIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM AaTOMOB XHMHMUYECKHX 3JIEMEHTOB MAaJIbIX HEPHOJOB IMEPUOAHYECKOMN
CHCTEMBI, a TAKXKE KA U KaJbLHUs;

* pa3nMyYaTh BUAbl XUMUYECKON CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HETOJIIPHYIO U METAJUTMYECKYIO;

* U300pakaTh AJIEKTPOHHO-UOHHBIE (HOPMYIIBI BELIECTB, OOpPa30BaHHBIX XUMHYECKHUMHU
CBSI3SIMU PA3HOTO BHJIA;

* BBISBJISTH 3aBUCUMOCTb CBOMCTB BEILECTB OT CTPOCHUS UX KPUCTAUIMUECKHX PEUIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJTINYECKUX;

* XapaKTEepPU30BaTh XUMHUUYECKHE 3JIEMEHThl M UX COEAUHEHUS HAa OCHOBE IOJIOKEHUS
AJIEMEHTOB B MIEPUOUYECKON CUCTEME U OCOOCHHOCTEM CTPOCHUS UX AaTOMOB;

* OIIMCHIBATh OCHOBHBIE 3Taribl OTKpbITUS . V1. MenaeneeBbiM NEPUOIUYECKOIO 3aKOHA U
MEPUOUYECKON CHUCTEMBbl XHUMHYECKHUX DJJIEMEHTOB, JXW3Hb M MHOTOOOPa3HYI0 HAay4YHYIO
JIEeATEIBbHOCTh YUYEHOTO;

* XapakTepPU30BaTh HAYYHOE M MHUPOBO33PECHUECKOE 3HAYEHHUE MEPUOIUYECKOrO 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMHUECKUX d1eMeHTOB [[. . Menneneesa;

* OCO3HABaTh HAy4YHBIE OTKPBHITHS KaK pe3yibTaT IUTEIIbHBIX HAONIOJACHUHN, OMBITOB,
Hay4YHOM NOJIEMUKH, IPEOIOJIEHUS TPYAHOCTEW U COMHEHUN.

BpInyCKHHK MOTYYUT BO3MOKHOCTh HAYUYHUTHCS:

* OCO3HABaTh 3HAYECHUE TEOPETUYECKUX 3HAHUU JUII NPAKTUUYECKOU JEATEIbHOCTH
YEJI0BEKa;

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHalln3a;

* MPUMEHATh 3HAHHUS O 3aKOHOMEPHOCTSAX NEPUOAUYECKON CHUCTEMBbl XUMHUYECKHX
AIIEMEHTOB JIJIsl OOBSICHEHHSI U TIPEJIBUICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh MHGOPMAIMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YIiyOJeHUs 3HAHUU 00
HUCTOPUHU CTAHOBJIEHUSI XUMUYECKOW HAYKH, €€ OCHOBHBIX ITOHATHM, IEPUOANYECKOTO 3aKOHA KaK
OJHOTO M3 BAXXHEWIIMX 3aKOHOB MPHUPOJbI, @ TAKKE O COBPEMEHHBIX JTOCTHKECHHUSAX HAYKU U
TEXHUKH.

MHoroo6pa3ue XuMHUECKHX PEeaKIIHii

BrinyckHuk Hayuurcs:

* OOBSICHATHP CYTh XHMHYECKHX TIPOIIECCOB W WX NPHHIUIHAIBHOE OTIWYHE OT
bu3nuecKux;

* Ha3bIBaTh MPU3HAKHU U YCIIOBUS MMPOTEKAHUSA XUMHUECKUX PEAKIUN;

* YCTaHABJIIMBATh IPUHAIECKHOCTb XUMHUUYECKON PEAKIUU K OINPEACIEHHOMY THILY II0
OJTHOMY W3 KJIacCCH(DMKAIMOHHBIX MPU3HAKOB: 1) MO YHCIYy M COCTaBy HMCXOJHBIX BEIIECTB U
NPOJYKTOB peakiuu (peakliuud COSAUMHEHMsS, pPa3lIOKEHHUs, 3aMelleHus U oOMeHa); 2) 1o
BBIJICJICHUIO WJIA TIOTJIOMIEHUIO TEIJIOTHI (PEaKIMK SK30TEPMUUYECKHE U DHIOTEPMHUYECKHE); 3)
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M0 M3MEHEHUIO CTENEHEW OKHCICHUS XUMUYECKUX DJJIEMEHTOB (PEAKIUU OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC); 4) IO 0OPAaTUMOCTH Tpoliecca (peakiuu 00paTuMble 1 HEoOpaTUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIHIA;

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

* COCTaBJIATb YPABHEHHs DJICKTPOJIMTHUYECKOM IHCCOLMALUUA KHUCIOT, IIEJIOYEH, COJEH;
MOJIHBIE M COKpAIIEHHbIE HOHHBIE YpaBHEHMs peakluii oOMeHa; ypaBHEHHUS OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

* MPOTHO3UPOBATH MPOIYKTHl XMMHUECKUX PEaKIHil mo (GopMmynam/Ha3BaHUSIM HCXOTHBIX
BEIIECTB; OMPEIEISITh HCXOIHBIC BENIECTBA 1O ()OpMyiaM/Ha3BaHUSIM IPOJTYKTOB PEaKIIUU;

* COCTaBJISITh YPaBHEHMs pPEaKLUid, COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH («IICTIOUKE»)
MpEBpaIllCHUI HEOPraHMYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB;

* BBUIBJIITH B IIPOLIECCE SKCIEPUMEHTA IMPU3HAKU, CBUAETENIbCTBYIOIIME O MPOTEKAaHUU
XUMHYECKON PEAKIINY;

* IPUTOTOBJIATH PACTBOPHI C ONPEEIEHHON MacCOBOU J10JIe paCTBOPEHHOTO BEIIECTBA;

* ONpENENsATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT W IIETOYEH MO HU3MEHEHHIO
OKpacKU UHJIUKATOPOB;

* MPOBOANTH KAYECTBEHHBIC PEAKIIMH, MOATBEPXKIAIOIINE HATUYME B BOJHBIX PacTBOpPax
BEILECTB OT/AEJIbHBIX KATUOHOB U AHHOHOB.

BrinmycKkHHK MOJYYUT BO3MOKHOCTh HAYYHTHCSI:

* COCTaBJISAITb MOJIEKYJIAPHBIE U TOJHBIE MOHHBIE YPABHEHUS MO COKPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH MPUMEPHI PEAKLINM, TOATBEPKIAIOLIMX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATH PE3YIbTATHl BO3ACUCTBUS pPA3IUUHBIX (PAKTOPOB HA H3IMEHEHHE
CKOPOCTH XMMHYECKOU PEaKLIHH;

* TPOTHO3UPOBATH PE3yNbTAaThl BO3ACUCTBUS pPa3NUYHBIX (AKTOPOB Ha CMEIICHHE
XUMHUYECKOTO PAaBHOBECHUSI.

MHuoroo6pasue BemecTB

BrinmyckHuK HayduTcs:

* ONpEeNeNsITh NPUHAICKHOCTh HEOPraHMYECKMX BEUIECTB K OJHOMY W3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJIIbI U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

* COCTaBJIATH (POPMYITBI BEIIECTB 110 UX HA3BAHHSIM;

* OIPEEINISITh BAJICHTHOCTD U CTETICHb OKUCIICHUS DJIEMEHTOB B BEII[ECTBAX;

* COCTaBIATh (POPMYJIBI HEOPraHUYECKMX COCAMHEHHUN MO BAJEHTHOCTSM M CTEMEHSIM
OKHCJICHHUS SJIEMEHTOB, a TAK)Ke 3apsijiaM MOHOB, YKa3aHHBIM B TaOJIHUIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHMH U COJIEH;

* O0OBACHITH 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX M XUMHUYECKUX CBOWCTB MPOCTHIX
BEIIECTB (METaNIOB M HEMETAUIOB) M HMX BBICHIMX OKCHIOB, OOpa30OBaHHBIX JJIEMEHTAMHU
BTOPOTO U TPETHETO MEPHOJIOB;

* HA3bIBATh OOIIME XUMHUUYECKHUE CBOMCTBA, XapaKTepPHBIC JIJISl TPYIII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIME XUMHYECKHE CBOWCTBA, XapaKTepHbIE M KaXJIOTO M3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

* [PUBOJUTH TMpPUMEPHl  pPEaKUUW, MNOATBEPKIAIOIIMX XHMHUYECKHE  CBOMICTBa
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUI U COJIEH;

* OMNpEAENITh BEUIECTBO-OKUCIHUTENb W BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUSX;
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* COCTaBJIATh OKUCJIMTEIHHO-BOCCTAHOBUTENBHBIN OanmaHc (AJI1 M3YYEHHBIX PEaKIIHii) 1o
MIPEAJIOKEHHBIM CXEMaM PEaKIIMii;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, TTOITBEPKIAIONINE XUMUIECKIE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKHUX BEILECTB;

* POBOJIUTH JIAOOPATOPHBIC OTIBITHI 10 TTOTYICHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOZIOPO/IA, KUCIOPOJIa, YIIEKHUCIOrO ra3a, aMMUaKa; COCTABIIATh YPABHEHHSI COOTBETCTBYIOIINX
peaKuui.

BBIITyCKHUK TIOJIyYUT BO3MOKHOCTh HAYUYUTHCS:

* IPOTrHO3UPOBATh XMMHYECKHE CBOMCTBA BELIECTB HA OCHOBE UX COCTAaBA U CTPOCHMUS;

* [POTHO3UPOBATH  CIOCOOHOCTH  BEIIECTBA  MPOSIBISTH  OKUCIUTEIbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIEHEW OKHUCIEHHS 3JIEMEHTOB, BXOIALIMX B €ro
COCTaB;

* BBIABJISATH CYIIECTBOBAHME TI'E€HETHUYECKOM B3aMMOCBSA3M MEXKAY BEUIECTBAMU B PAIY:
MIPOCTOE BEUIECTBO — OKCUJ — I'MAPOKCU]T — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJMUTH MPUMEpPHl YPABHEHHM peakUui, JEKAIIUX B OCHOBE IPOMBIIIJIEHHBIX
Croco0O0B MOJIYYSHHUSI aMMHUaKa, CEPHOM KUCIIOTHI, YyT'yHa U CTaJIH;

* OMHUCHIBATh (PUBUYECKUE U XHUMHUYECKHUE MPOIECCHI, SBIIAIOIIMECS YaCThI0 KPYyroBOpoTa
BEILIECTB B MPUPOJIE;

* OpraHU30BbIBaTh, NPOBOJAUTH YYEHUUYECKHUE IPOEKThI IO MCCIEIOBAHUIO CBOMCTB
BEILIECTB, UMEIOIIMX BAKHOE IMPAKTUYECKOE 3HAUYCHHE.
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