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IHosicHuTEeALHAA 3aIINCKA.

Pabouas nporpamma st 10 «A» 1 10 «K» knaccoB «Xumusi: BOIPOCH! U OTBETHD
COCTaBJI€HA HA  OCHOBE  aBTOPCKUX  IIPOrpaMM  JJIEKTMBHBIX  KYypCOB
O.C.l'abpuensna, T.E.[ernuHoit «OKClepUMEHTAIbHOE pEIIEHUE 3a4ad [0
XUMHUWY, «XUMHUS B 3afadax M ynpaxHeHusx» : Jpoda, Mocksa, 2007 rong u
B.I'.lenncoBoit «CriocoObl penieHust pacu€THbIX 3a/1a4 M0 XUMUK))

IIporpamma paccuutana Ha 17 4yacos.

JlanHasi mporpaMma HampaBj€Ha Ha HW3Y4YEHUE OT/ACJIBHBIX pa3JejoB XUMUH,
CBSI3aHHBIX C M3YyYEHUEM PaA3IMYHOrO poja 3ajady, Aa€T pacrpenesieHue y4eOHbIX
4acoB MO pasjefiaM Kypca, MOCIeJOBATeIbHOCTh M3YYEHHUS TEM U Ppa3leNioB C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4EOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEeH ydwammuxcs. B mporpamme omnpenenéx
nepevyeHb JEMOHCTpaIui, J1abOpaTOPHBIX ONBITOB, MPAKTUYECKUX 3aHATUU H
pacu€tHbIX 3aaa4. [Iporpamma npemycMmaTpuBaeT TEOPETUUECKOE PEIlIeHUEe 3a/ad,
MPAKTUYECKOE WX BBIMOJTHEHUE M IKCIEPUMEHTAIbHYIO TPOBEPKY PE3yJIbTaTOB
BBIYHMCIICHUH. /{7151 pemeHrs ofHUX 3a71a4 YeTKO 3aJaHbl 3HAYCHHS MacC U 0OHEMBI
PEaKTUBOB, JJIsl pEIIeHUs IPYTrux TpeOyeTcs BHaYalle KOHKPETU3UPOBAThH YCIOBUS
3a/1a4d, MPOBE/s HEOOXOIUMbIC U3MEPEHHUsI, a JIMIIb MTOTOM MPOU3BOJUTH pacyer,
TPETbHU 3aJa4l MOKHO PEIIMTh TOJBKO JKCHEPUMEHTAIbHBIM NyTéM. [Ipu sToMm
ydaniuecs, ¢ OAHOW CTOPOHBI, YIIIYOJIAIOT CBOM 3HAHMS 110 OINPEACIICHHON TeMe, a
C JIpYrol — pacUIMpSIOT MPEACTABICHHUS O XWMHUU CBEIACHUSIMHU, BAXKHBIMU B
0011e00pazoBaTeIbHOM OTHOIIICHUH.

B cBsa3u ¢ BaHeapenuem @PI'OC obmero oOpa3oBaHus HacTosIias pabdodas
nporpaMma IpeaycMaTpPHBAcT aHaJIUu3 COOCTBEHHOHM ACATCIBHOCTH YUUTCIS IS
TOr0, YTOOBI peajn30BaTh IeJIM, 0003HAYCHHBIC B CTaHIApTaX, OPraHU30BaTh HX
METOIHUYECKOE COIIPOBOXK/ICHUE, 00eCIeYnTh IOCTIDKEHHUE HOBBIX
o0pa3oBaTeIbHBIX  PE3YJIBTATOB, H3MEPHUTh YPOBEHb  CHOPMHUPOBAHHOCTH
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

PaGouas mporpamma mpemycmaTpuBaeT (QopMUpOBaHHE Y  OOyYaromImXxcs
o0mIey4yeOHbIX YMEHUNW W HABBIKOB, YHHUBEPCAJIBHBIX CIOCOOOB JCSATEIBHOCTU H
KITFOUEBBIX KOMIETEHIMHA. B 9STOM HampaBieHHH NPUOPUTETAMH SBISIOTCS:
WCIIOJIb30BAaHUE JUIsl TO3HAHMUS OKPYKAIOIIETO MHpa Pa3IUYHBIX METOJOB
(HabmroieHnsI, U3MEPEHHUS, OTBITHI, SKCIIEPUMEHT); TIPOBEICHUE MPAKTUICCKUX H
1a60paTOPHBIX padOT, HECIOXKHBIX HKCIIEPUMEHTOB U OMHUCAHUE WX PE3yJIhTaTOB;
WCIIOJIb30BaHUE ISl PEIICHUs TO3HABATENBHBIX 3a7ad PAa3IUYHBIX HCTOYHUKOB
uHdopmary; CcoOMIOICHHEe HOPM W TPABWI TIOBEICHHUS B XUMHYECKOU
nabopaTopuu, B OKpYIKaIoIel cpeie, a TakKe PaBIII 3JI0POBOTO 00pasa >KH3HH.



OO01as xapakTepucTHKA Kypca BHEYPOUHOM AeATEJIbHOCTH

[Iporpamma «XuMWUS: BOMPOCHI W OTBETBHI» TMPEIyCMATPHUBACT SKOJOTUUYECKYIO
HaIPaBICHHOCTh XUMHUYECKOTO OOpa30BaHHUsA, IMPEAyCMaTPUBAET O3HAKOMIICHHE
yUYaIIUXCS ¢ XUMUYECKUMH aCTIEKTaMU COBPEMEHHOM 3KOJIOTHH M SKOJOTHYCCKHUX
npoOJiieM (rio00anbHOE MOTEIJIEHUE KJIUMaTa, 030HOBBIC JIBIPBI, KUCIOTHBIC TOXKIH,
3arpsI3HCHHE OKPY)KAIOMICH Cpelbl, UCTOMIEHUE MPUPOIHBIX PECYPCOB), a TAKKE
paccMaTpHBacT BOIMPOCHI OOMEXMMHYECKOTO O0pa3oBaHUS HEOOXOIUMBIC IS
MOJITOTOBKH K DK3aMEHY.

HGHHOCTB nporpaMmsbl 3aKIrO4acTCss B TOM, YTO YYalIUECAa C IMOMOMIIBIO Kelc —
TEXHOJIOTUM nmojaydatr BO3MOKHOCTH ITIOCMOTPCTH Ha PA3JIMYHBIC HpO6HCMBI C
MMO3UIHNHU YYCHBIX, OIIYTUTDH BECh CIICKTP Tp€6OBaHl/Iﬁ K HAYYHOMY UCCIICIOBAHUIO.

AKTyalnbHOCTbh MPOrpaMMbl B TOM, YTO OHA CO3/Ia€T YCJIOBUSA ISl COLIUAIBHOTO,
KyJbTYPHOTO W NPO(ECCHOHAIBHOIO  CAMOOINpPEAENEHUsl,  TBOPYECKOM
caMopeanu3aliuy JIUYHOCTH peOEHKa, POPMUPOBAHUS XUMHYECKON I'PaMOTHOCTH.
3HaHMS M YMEHHs, HEOOXOAUMBIC [l OpPraHU3AlMH HCCIIEI0BATEIbCKOM
JeSITEIBHOCTH.

[Ipu pa3paboTke mporpaMMbl akIEHT JIeNajcsi Ha BOIPOCHI, KOTOpbie B 0a30BOM
Kypce€ XMMHHM OCHOBHOM ILIKOJIBI pacCMaTPUBAIOTCSA HEAOCTATOYHO IIOJHO WU HE
paccMaTpUBarOTCs COBCEM.

eau u3yyeHus: Kypca BHEYPOUHOM AeATEJIbHOCTH

paclipeHde M YriiyOJieHHe 3HaHUW M0 TpPEeIMETy, CO3JlaHHWE BOCIHUTHIBAIOILIEH
cpelbl, 00ecreynBaroel aKTUBU3ALUI0 MHTEIJIEKTYaIbHBIX HHTEPECOB YUAIIUXCS
B CBOOOJHOE BpeMs, pa3BUTHE 3I0POBOW, TBOPYECKHM pACTYIIECH JHMYHOCTH,
MOJICOTOBJICHHOM K KU3HEJEATEIbHOCTH B HOBBIX YCIOBUAX, CHOCOOHOW Ha
COI[MAIBHO 3HAYUMYIO MPAKTHYECKYIO NESTEIbHOCTb, peanu3aluio
100POBOJILYECKUX UHUITUATHUB.

3agaun:

-copmupoBaTh yMeHHE OOBACHITH €CTECTBEHHOHAYUYHBIC SIBIICHHUS HA OCHOBE
MMEIOIINXCS 3HAHWM, a TAK)KE MPOTHO3UPOBAHME W3MEHEHUM U Pe3yJIbTaTOB; -
chopMHpOBaTh YMEHUE PACIIO3HABATH HAYYHBIE BOMPOCHI M MOHUMATh OCHOBHBIE
OCOOCHHOCTH E€CTECTBEHHOHAYYHOTO WCCIEIOBaHUS; -CHOPMHUPOBATH yMEHHE
MHTEPNPETUPOBATh JAHHBIE W UCIIOJb30BATH HAY4YHBIE JOKA3aTEIbCTBA IS
MOJIYYCHHsI BBIBOJIOB; -TIPOBOAWTH HAONIOACHUS, TUTAHUPOBATH W BBITOTHATH
AKCHEPUMEHTHI,  00pabaThiBaTh  pe3yJibTaThbl  U3MEPEHUH,  MPEICTABISTH
pEe3yNbTaThl HM3MEPEHHH C TMOMOIIbIO TaOIuI, TpaduKoB, OOHAPYKHUBATH
3aBUCUMOCTH MEXAY (PU3MUECKUMH BEIMYMHAMHU, C MCHOJb30BaHUEM IU(POBOI
nabopatopuu, OOBACHATH MOJYYEHHBIE PE3YJIbTAThl U J€JaTh BbIBOJbI, OLIEHUBATH
rPaHULbl TMOTPEIIHOCTEN PE3yJIbTaTOB M3MEPEHUM; - HAYYUTh IIOHUMATh,
AHAJIN3UPOBATh, OLICHWBATh TEKCTHI, PA3MBIIUIATh O HUX U 3aHUMATHCS YTCHHUEM



JJIA  TOTO, YTOOBI JOCTHUI'aThb CBOHUX ueﬂeﬁ, pacmiupiaTb CBOM 3HAHHUA H
BO3MOKHOCTH, YH4aCTBOBAThH B counaanoﬁ ZKHN3HU.

MecTo Kypca BHEYPOYHOIl [eATeJILHOCTH B 00pa30BaTeIbHOIl NporpamMmme.
CornacHo 1uiaHa BHEYpOUHOU JaesTenbHocTH OCHOBHOTO 0011ero oOpa3oBaHUs
MyHUIIMTIAIIBHOTO OIOXKETHOTO 00I1e00pa30BaTEIbHOIO YUpexKACHHUS IIKOIbI No2
ropoaa Hwxnauii JIoMoB Ha Kypc "Xumus: BOHpOCHl M OTBETHI' oTBOIMTCS 17
4acoB B I'0JI, U3 pacyeTa | yac B HEZIEIO.

@opMbI NPOBEACHUA 3AHATHH KYpCca BHEYPOYHOH AesiTeIbHOCTH ''XuMuA:
Bonpochl W OTBeThl" Pabouas mnporpamma BOCHIUTaHHS MYyHHUITUTATIBHOTO
OroKeTHOro o01Ie00pa3oBaTeIbHOr0 yupexaeHus mkonbl Ne2 ropoga Hrokuwuii
JlomMoB peanm3yercss B TOM YHCJIE€ W 4Yepe3 HCIOIb30BAaHUE BOCIUTATEIHHOTO
NOTEHIMAalla BHEYPOYHOW JACSITENbHOCTH. OJTa paboTa OCYIIECTBISICTCS B
cienyromux Qgopmax: MoOyXKIEeHHE ydalluxcsi coOoAaTh Ha OOIIENPUHATHIC
HOPMBI TIOBEJICHUSI; MTPUBJICYCHINE BHUMAHUS YYalIUXCsS K [IEHHOCTHOMY acCIeKTy
COOBITHH dYepe3: NEMOHCTPAIMI0 TPUMEPOB OTBETCTBEHHOIO, TI'PaKIaHCKOTO—
MOBEJICHHUS, TPOSBIICHUS YEIOBEKOIIOOUS W J0OpOCepAeYHOCTH — oOpalieHue
BHUMaHMsI Ha HPAaBCTBEHHBIC ACIEKTHl HAYYHBIX OTKPBHITUN; HA SPKHUX JeSTeleH
KyJIbTYpPbI, YYCHBIX, MTOJIUTUKOB, HA TOT BKJIAJ,, KOTOPHI OHU BHECIH B Pa3BUTHE
HaIlle cTpaHbl M MHUpa, HAa JOCTOWHBIE MOApaXKaHUS MPUMEPHI UX JKU3HU, Ha
MOTHBBl WX TIOCTYNKOB; HCIOJb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEMH
collepkaHus Kypcea st GOPMUPOBAHUS Y YUAIIUXCSI POCCUMUCKHUX TPaJAUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX UM  COLIMOKYJIBTYPHBIX LIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JUIsI YTEHUS, MPOOJIEMHBIX CHUTyallMi  JUis
OOCYXICHUS;IPUMEHCHHE HWHTEPAKTUBHBIX (opM paboThl, CTUMYIUPYIOITUX
MO3HABATEIBHYI0 MOTHUBAIMIO YUYalIUXCS;IPUMEHEHUE TPYMIOBOH pPabOThl WM
paboTHI B Mapax, KOTOPhIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHON pabOTHI
U B3aUMOJICUCTBHIO C JPYTUMHU YYalIUMUCS;, YCTAHOBJICHHE YBAXKHUTEIbHBIX,
JIOBEPUTETBHBIX, HE(POPMAJIbHBIX OTHOIICHUA MEXKAYy YUHTEIEeM H yYECHUKAMH,
CO37laHe Ha 3aHATUAX YMOLUOHATBLHO-KOM(GOPTHOMN CPEIbI.

ConepkaHue Kypca BHEYPOUHOIi 1eSITeJIbHOCTH
PA3JIEJI 1 BEHIECTBO (3 uaca)

Ctpoenne aroma. CTpoeHHE JIIEKTPOHHBIX O00JOYeK aTOMOB TmepBbIX 20
3JeMeHTOB  mnepuoandecko cuctembl J[M. MenneneeBa. CoBpeMeHHbIC
MpPEACTaBICHUS O CTPOEHUU aToma. [[BH>KeHHE S3JIeKTpoHa B aToMme. ATOMHas
opoutanb. [locienoBaTenbHOCTh 3aMOMHEHUS AICKTPOHHBIX 000JO0YEK B aToMax.
DnexTpoHHbBIE U Tpaduueckre GOpMyITbl aTOMOB SJIEMEHTOB.

PaGoTta ¢ TpeHUPOBOYHBIMH TECTAMH TI0 TEME.

[lepuonnyecknili 3aKOH U MEPUOANYECKAS CHCTEMA XMMHUYECKUX 3yeMeHTOB M.
MengeneeBa. ['pynmbl U1 nepuoapl NEPUOANIECKON cUCTEMbl. DU3NYECKUN CMBICIT
MOPSAJAKOBOTO HOMEpPAa XHWMHYECKOTO JJIEMEHTa. 3aKOHOMEPHOCTH W3MEHEHUS



CBOMCTB JJIEMEHTOB U UX COCIMHEHUMN B CBS3H C IIOJIOKEHUEM B MEPUOIUYECKOU
CUCTEME XUMHMYECKHUX DJIEMEHTOB. XapaKTEpUCTUKA XHUMHUYECKUX CBOWCTB
JJIEMEHTOB TIJIaBHBIX IMOATPYNI W IEPUOAUYHOCTD HMX HU3MEHEHHUS B CBETE
AJIEKTPOHHOTO CTpoeHus atoMa. O01Ias XapakTepUCTUKA JIEMEHTa Ha OCHOBE €ro
noyioxkeHus: B mepuonuueckord cucreme JI. M. Menneneea. PabGorta c
TPEHUPOBOYHBIMU TECTAMHU 10 TEME.

CrpoeHnue BelecTB. XUMHUECKasl CBSI3b: KOBAJICHTHAS (TOJIIpHAsI M HEMOJISIpHAS),
WOHHAs, MeTaJInyecKkas. XHUMHUYEcKas CBsi3b aToMOB. KoBajieHTHas CBs3b U
MexaHu3M e€ oOpaszoBanus. [lomsipHass W HemoisipHash KOBAJCHTHAs CBS3b.
CBoiicTBa KOBaJIGHTHOU CBS3U. DJIEKTPOHHBIC U CTPYKTYPHBIC (POPMYITBI BEIIECTB.
Nonnas cBs3p u MexanusMm e€ oOpaszoBaHus. CBolicTBa MOHOB. MeTtamuyeckas
CBSI3b.

[Ipaktuueckoe 3aHsiTie. COCTaBICHUE DJEKTPOHHBIX U CTPYKTYPHBIX (opmMyn
BEILECTB.

BanentHocTh XMMHYECKMX 3J€MEHTOB. (CTENeHb OKUCIEHUS XHUMHYECKUX
AJIEMEHTOB. BasieHTHbIE 3JeKTpoHbl. BaneHTHOCTh. BasleHTHbIE BO3MOXKHOCTH
atomoB. CreneHb okuciieHus. [Ipaktnueckoe 3ansatre. CocTaBleHHE IEKTPOHHBIX
U CTPYKTYPHBIX (POPMYJT BEILIECTB.

IIpocTeie u cioxHble BeniecTBa. OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX BEILIECTB.
Homenknatypa Heopranudeckux coenauHenuit. Kiaccuduxamusi BemiecTs:
IIPOCTBIE W CIIOXKHBIC, METAUTBI U HeMeTaiisl. Kiaccudukaius HeopraHM4eCKux
BEIIECTB, MX TIeHeTWYeckas CBA3b. HoMeHkmarypa, kiaccuukamus OKCHIIOB,
KHUCIIOT, COJICH M OCHOBaHMI. PaboTa ¢ TpeHUPOBOYHBIMHU TECTaMH T10 TEME.

PA3JIEJ 2 XUMHYECKAS PEAKIIMS (3 uaca)

XUMHYECKasd peakius. Y CJIOBUS M MPU3HAKUA MPOTEKAHUS XUMHYECKUX PEAKIIHM.
Xumuueckue ypaBHeHHs. COXpaHEHHME MacChl BEIIECTB NPH XHUMHYECKUX
peakiusax.@uznueckue W XUMUYeckhe sBieHusA. CpaBHEHUE NPU3HAKOB
duznuecknx ¥ XUMHUYECKMX sBIeHMA. Hammcanwe ypaBHEHHE XUMHUUYECKHUX
peakiuii, paccTaHOBKa KOI(P(UIMEHTOB. 3aKOH COXPAaHEHUS MAacChl BEIIECTB.
PaGoTta ¢ TpeHUPOBOYHBIMU TECTAMH T10 TEME.

Knaccudukanus XMMHUYECKHX pPEaKIUid MO Pa3IUYHBIM TPU3HAKAM: YUCTY U
COCTaBy HCXOJHBIX M TOJYYECHHBIX BEIIECTB, U3MEHECHUIO CTENIEHEW OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, MOIJOUIEHUI0 W BBIACICHUIO JHepruu. Paznuunbie
KJIaccu(UKaMM XUMHUYECKUX peakuui, npumepsl. PaboTra ¢ TpeHUPOBOUHBIMU
TECTAMU.

DJIEKTPOIUTBl W HEIEKTPONAWUTHl. KaTMOHBI W aHWOHBI. JJEKTPOJUTHYECKAs
JUCCOLMAlMs  KHUCJIOT, IMIeJo4el u coiie (cpenaHux). ONEKTPOJUTHI U
HE3JICKTPOJIUTHL. DJIEKTPOJIUTUYECKAs AUCCOLMANMA B pacTBOpax M pacIuiaBax.
Ponp BOmpl B mpomecce  AIEKTPOJMTHYECKOM — nucconuanuu. (CrTeneHb
nucconuannu. Koncranrta aucconnanuu. XuMHYECKHE CBOMCTBA KHUCIIOT, COJIEU H



OCHOBaHMI B CBET€ TEOPUM DIIEKTPOJUTHYECKON nucconmanuu. Pabora c
TPEHUPOBOYHBIMU TECTAMMU.

Peakuun woHHOrO oOOMeHa M YycloBUs UX ocymiectBieHus. CocraBieHue
MOJICKYJIIPHBIX M WOHHBIX YpPaBHCHWH. YTpakKHEHHWE HA HANMCaHWE YpaBHEHUU
peakiuii HOHHOTO 0OMEHa.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakUud. OKHCIHUTENb U BOCCTAHOBUTEIND.
IIponeccrr okucienuss n BocctaHoBieHus. Cocrasinenne ypaBHeHuin OBP: meton
AJIEKTPOHHOTO OajaHca U METOJ MOJIypeakivil (HOHHO-3JIEKTPOHHBIA METO/T).

[Ipaktuueckoe 3ansitue. CoctaBinenue ypaBHeHudd OBP meTomoM 37€KTpOHHOTO
OajlaHca W METOJOM TMOJypeakuuid. YIpakHEHHE Ha COCTaBJIEHUWE YpPaBHEHUM
OKHCITUTEIbHOBOCCTAHOBUTEIBHBIX PEAKITUH.

PA3BJAEJd 3 DJEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOM
XUMHUU. TTPEJCTABJIEHUSA Ob OPTAHUYECKHUX BEHIECTBAX (6
4acoB)

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJJIOB U HEMETAUIOB. XUMHUUYECKHUE
CBOWMCTBA TMPOCTHIX BEILIECTB-METAUIOB MICTOYHBIX U  IIEIOYHO3EMEIbHBIX
METaJIIOB, ATFOMUHMS, Kene3a. O01as XxapakTeprucTUKa MeTauioB. Pacronoxkenue
MetaioB B [lepuonnueckou cucreme I.M1. MenaeneeBa, u3SMEHEHUE X CBOWCTB
10 TIEpUOJaM U TPYIIaM. DICKTPOXUMUUECKUN Psijl HAPSHKEHUS METAIIIIOB.

XUMHUYECKHUE CBOMCTBa MCTAJIIIOB. XapaKTCpI/ICTI/IKI/I IICJIOYHBIX )41
MCJIIOYHO3CMCIIbHBIX MCTAJIJIOB, AJIIOMHUHHUA, KCJIC3a.

XHWMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB HEMETAJJIOB: BOJOPOJA, KHUCIOPO.A,
raJIOTeHOB, Cepbl, a30Ta, ¢ocdopa, yrinepoaa, kpemuus. OOIIas xapaKTepucTuKa
HemeTtauioB. Pacnonoxkenue wertaimioB B llepuommyeckont cucreme  [I.H.
MeHneneeBa, U3MEHEHUE UX CBOMCTB IO MEPUOJAM U TPYIIIAM.

XUMUYECKHE CBOMCTBA HEMETAIUIOB. XapaKTEPUCTHKUA BOAOPOJA, KHUCIOPOJA,
raJIOTeHOB, CEphl, a30Ta, Qocdopa, yriaepoaa, KPEeMHUS U WX COCIHMHCHHI.
XHUMHUYECKHE CBOMCTBA CII0KHBIX BEILIECTB.

XVWMHUYECKHE CBOMCTBA OKCHUJOB: OCHOBHBIX, aM(OTEpHBIX, KHCIOTHBIX.
Homenknatypa, xmaccudukanus, XUMHUYECKHE CBOWCTBA M CIIOCOOBI MOJTyUYEHUS
okcuJ10B. PaboTa ¢ TpeHUPOBOUHBIMH TECTAMMU.

XuMHueckne CBOCTBa ocHoBaHWH. HomeHkaTypa, kraccupukanus, XuMAIECKIe
CBOICTBA M CIIOCOOBI MOTyYSHHUSI OCHOBaHMI. PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMH.

Xumuueckue cBoiicTBa kuciaoT. HomeHnkiarypa, kiaccupukanus, XUMHYECKUE
CBOMCTBa M CIOCOOBI MOJIyYeHUsI KUCIOT. PaboTa ¢ TpPEHUPOBOYHBIMU TECTAMHU.

Xumuueckue cBoicTBa coisel (cpennux). Homenknatypa, kinaccudukanms,
XUMHUYECKHE CBOMCTBA M CIIOCOOBI MOJTYYEHHS COJICH.



PaboTta ¢ TpeHUPOBOYHBIMU TECTAMHU.

B3auMocBs3b pa3znuyHbIX KJIACCOB HEOPraHUUECKUX BEUIECTB. [ 'eHeTHuUecKas CBs3b
MEX]y KJacCaMH HEOPTraHUYECKUX COCTMHEHUH.

[IpakTtuueckas pabora. BolnosHeHre yIpaKHEHUI Ha LEMOYKY MPEeBpaIeHH.

[lepBoHauanbHble cBeAeHUS 00 OpraHnyeckux BemiecTBax. CocTaB OpraHM4EeCKUX
BemecTB. [lpuunHbl MHOroOOpa3usi opranuueckux BemiecTB. lIpencraBienue o
pa3BEPHYTOM M COKpPAIIEHHON CTPYKTYpHOH (opMyse OpraHMYEeCKUMX BEILIECTB.
Ponp opranmuyeckux BELIECTB B IPUPOAE U KU3ZHU YEJIOBEKA. YIJIEBOAOPOJbI
OpeAcIbHBIE W HENpEAENbHbIE: METaH, 3TaH, JTWIEH, aneTwieH. CoctaB u
HOMEHKIJIATYp yIiIe€BOJOPOAOB pPsia METaHa.

XVUMHUYECKHE CBOMCTBAa MpPENENbHBIX YIJIEBOJAOPOJOB (HAa MpUMEPE MeETaHa).
CoctaB ¥ HOMEHKJIATyp HENpeIeIbHbIX YIIEBOJAOPOAOB psifa H3TUJIIEHA, HX
¢dusnueckre cBOWMCTBA.

XUMHUYECKHUE CBOMCTBA HEMPEACNIBHBIX YIJICBOJOPOJOB (Ha TpUMEpPE ATUJICHA).
Peakniuu monuMepusanu M BBICOKOMOJICKYJISIPHBIE BelIecTBa (TIOJIMMEPHI).
Kucnopoaconepxkamiue BemiecTBa: CHOUPTHI (METaHOJ, JTaHOJ, IJIMIIEPUH),
KapOOHOBbIE KUCIOTHI (YKCycHasi U cteapuHoBas). [loHsTue o (GyHKIMOHATBHOM
rpynne. CoctaB, HOMEHKIATYpa, PU3NYECKHE U XUMUYECKHE CBONCTBA CIIUPTOB.

Hpe,IICTaBJIeHI/Ie O MHOI'OATOMHBIX CIITMPTAaX Ha IMIPpUMEPEC INIMICPpUHA.

[IpencraBienue o kKapOOHOBBIX KHCIIOTaX M peakuuu srepudukanmu. KapooHoBbie
KUCIOThI. DU3UYECKME ¢ XUMHYECKHE CBOMCTBA YKCYCHOM KHCJIOTHI, €€
npuMeHeHue. buomornuecku BakHbIC BEIIECTBA OCIIKH, )KUPDI, YTIEBOIBI.

[Tonsitue o cioxubix s¢upax. Kupel. CocTaB MOJEKYNI KUPOB, UX (HU3HUECKHE
CBOMCTBa W MpUMeHeHHe. bruonorndeckas QyHKINS KUPOB. YTIIEBOIBI, KX COCTaB,
¢dusznueckre CBOMCTBa, HAXOXACHUE B MPHUPOJE, MPUMEHEHHE M OHMOIOruveckas
pOJIb.

PA3ZJAEJI 4 METOJAblI TIO3HAHUA BEIECTB W XUMHWYECKHUX
SABJIEHWHM. DSKCIIEPUMEHTAJIBHBIE OCHOBBI XWUMHWHM (5 4acos)
[IpaBuna Ge3omacHoi pabOTHI B MIKOJIBHOM Tabopatopun. JlabopaTtopHas mocyaa u
obopynoBanue. Pazmenenme cmeceid W oumcTka BemiecTB. [IpurortoBienue
pactBopoB. OmpeneneHne xapakTepa CpeIbl pacTBOpa KUCIOT W MIENOYel ¢
MOMOIIFI0 HHAUKATOPOB. KadecTBEHHBIE peaKIi Ha UOHBI B PACTBOPE (XJIOPH/I-,
cynb(dar-, KapOOHAT-NOHBI, HOH AMMOHHUS).

[Tomyyenne razooOpa3HbIX BemecTB. KauecTBeHHBIE peakIMy Ha Ta3000pa3HbIe
BelllecTBa (KUCIOPO/I, BOJOPO, YTIACKHUCIIbINA a3, aMMHUaK).

[IpoBenenue pacueroB Ha ocHOBE (HOPMYII U YpaBHEHUM peakiuil. Pemenue 3amay.
Brruncnenus MaccoBOM J0JIM XUMUYECKOTO 3JIEMEHTA B BEILIECTBE.



Brruncienus MaccoBoil 10JIM paCTBOPEHHOI'O BEILIECTBA B PACTBOPE.

BbrunciieHne KoJm4yecTBa BEIEeCTBA, MACChl UM 00bEMa BEIIECTBA MO KOJIMYECTBY
BELIECTBA, MAcCe WIN 00BEMY OJTHOTO U3 PEAreHTOB WIN IPOAYKTOB PEAKIUH.

IIlnanupyembie pe3yabTaTbl
JTuunocmuvimu pesyromamamu 00y4eHUA ACNAIOMCA:

-4yBCTBO TOPAOCTH 3a POCCHUWCKYK HAayKy, TyMaHH3M, IOJOKHUTEIbHOE
OTHOILIEHHE K TPYAY, LENEYCTPEMIICHHOCTb,

-TOTOBHOCTH K OCO3HAHHOMY BBI60py ﬂaHBHeﬁmeﬁ O6p3,30B3,TCJ'IBHOfI TPaCKTOpUU
CCTCCTBCHHO-HAYYHOI'O HAITPABJICHHA,

-yMEHHUE yNpaBIsATh CBOEH MMO3HABATENILHON JAESTEIbHOCTHIO.
MemanpedmemHuvimu pe3yromamamu A6aAAI0MCA:

-HCITIOJIB30BAaHUC yMeHI/If/'I N HABBIKOB pPA3JIMYHBIX BHIOB MMO3HaBaTEJILHOM
ACATCIIBHOCTH,

-MCIIOJIb30BAHUE OCHOBHBIX HMHTEIJIEKTYaJbHbIX ONEpaluil: aHalu3 M CHUHTE3,
CpaBHEHHE, 000OIICHUE, CUCTeMAaTH3allNK, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3EM,

-YMCHHUC OIpCaAc/ATL NHOCJIM W 3adadd JCATCIIbHOCTH, BLI6I/IpaTL CpeaCTBa
peain3alinu ejaen u IMPUMCHATH UX HA ITPAKTHUKCE,

-yMEHHE CaMOCTOSTEIIPHOTO MPHOOpPETCHUS HOBBIX 3HAHWW, aHAM3a U OIICHKH
HOBOU MHMOpMaINH,

-UCTIOJTb30BAaHUE PA3TUYHBIX HICTOYHUKOB JJIsl TIOJy4YeHUs UH(pOpMaIuu.
Ilpeomemnvimu peyromamamu A61AA0OMCA:

-(bOpMI/IpOBaHI/Ie IICPBOHAYAJIBHBIX CHUCTCMATU3UPOBAHHBIX Hpe,Z[CTaBHeHI/Iﬁ 0)
BCHICCTBAX, UXIIPCBPAIICHUAX U IIPAKTHYICCKOM ITPUMCHCHUU

-OBJIaJCHUC MOHSITUMHBIM arIrapaToM U CUMBOJIMYCCKUM A3BIKOM XHUMHH,

-0CO3HAHME OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 0O0JIacTH
COBPEMEHHOIOECTECTBO3HAHUS, XUMHYECKHUX MPEBPAlICHUA OpPraHUYECKUX U
HEOPraHWYECKUX BEIIECTB KAaK OCHOBBI MHOTHX SIBJIE€HHM >XUBOWM W HEXHUBOU
MPUPOJIbI;

-yrayONieHre IPeICTaBICHUN 0 MaTepUaTbHOM €IMHCTBE MUPA;

-OBJIaICHHEC OCHOBAMHU XMMHYECKOW TPaMOTHOCTH: CTIOCOOHOCTBIO aHAM3UPOBATH
1 00BEKTUBHOOIICHUBATH JKU3HEHHBIC CUTYAIINH, CBI3aHHBIC C XMMHUEH, HaBBIKAMH
0e30MacHOro O0O0pallleHUs C BEIIECTBAMM, HCHOJIb3yEeMbIMHU B MOBCEJHEBHOM
KU3HU;



-YMEHUEM aHAJM3UPOBATh U IJIAHUPOBATH 3KOJOTMYECKH 0€30MacCHOE MOBEJCHUE B
LEeNIX cOepeKeHNUs 3I0pPOBbsS U OKPYKAIOLIEN CPEJIbl;

-popMHpOBaHUE YMEHUN yCTaHABIMUBATH CBS3UM MEXKIY pealibHO HAOII0JaeMbIMU
XUMUYECKUMUABICHUSIMA W TMPOILIECCAMH, TMPOUCXOIAIIMMU B MHUKPOMHUPE,
OOBSICHATh MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb HMX CBOWCTB OT
COCTaBa U CTPOEHUSI, @ TAK)KE 3aBUCUMOCTb IPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

-HpI/IO6peTeHI/I$I OIlbITa HMCIIOJIB30BAHUS PA3JIMYHBIX MCTOJ0OB HM3YUYCHHUA BCUICCTB,
H&6JIIOIICHI/ISI 3anuX NPCBpPAlICHUAMU IIPU IMPOBCACHHWHN HCCIIOKHBIX XHMHNYCCKHUX
OKCIICPUMCHTOB C UCIIOJIB30BAHHUCM J'Ia60paTOpHOFO O60pYI[OBaHI/I$I )51 HpI/I60p0B;

-YyMEHHME OKa3blBaTh MEPBYIO IOMOIIbL IPU OTPABICHHIX, OXKOTrax M APYIHUX
TpaBMax, CBSI3aHHBIX CBEILIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM;

-OBJIaJIcHUe TpueMamMu padoThl ¢ HHPOPMALMEN XHMHYECKOTO COJIEp:KaHMUs,
npescTaBieHHO Bpa3Ho (opme (B BHuie TeKcTa, GopmMyi, rpaduKoB, TAOIUYHBIX
JTaHHBIX, cXeM, (pororpaduii u ap.)

-CO3aHHNC OCHOBBI OJIA q)OpMI/IpOBaHI/ISI HHTCPCCA K PACHIMPCHUIO U er'IY6J'I€HI/IIO
XUMHUYCCKUX3HAHUM U BBI60pa XUMHH KaK HpO(l)I/IJ'IBHOI“O nmpeaMeTa 1pu 1nepexoac
Ha CTYIICHb CpPCIAHCTO (HOJIHOPO) O6HIGFO 06pa30BaHI/I5[, a B ,IIEUII)HGIZHIGM H B
Ka4yCCTBC c@epm CBOC HpO(i)CCCI/IOHaJIBHOfI JACATCIIBHOCTH,

-opMupoBaHHe MpPEACTABICHUA O 3HAYEHUM XUMHUYECKOW HAYyKH B PEHICHUH
COBPEMEHHBIX?KOJIOTHUECKUX TIpo0siieM, B TOM 4YHCIE B MPEAOTBpAIICHUH
TEXHOTE€HHBIX u HKOJIOTHYECKUX KaracTpod.

TemaTu4eckoe NJIAHUPOBAHUE

No | HaumenoBanue KonunuectB | OcnoBHoe | ®opma DJIEKTPOHHBIE
pa3ziesioB U TeM 0 4acoB COJICpPIKaHH | TIPOBEACHHUSI (undposbie)
IPOTrPaMMBbl e oOpa3oBarebHbIC

pecypehl
BenrecTrBo 5 4acoB
1 | Crpoenue atoma | 1 gac IMocnemosa | JIuasor http://school-
TENBHOCTh | ['pymmoBast collection.edu.ru/catalo
3aoJIHEHU | paboTa o/
s
SIIEKTPOHH
BIX
o0oJiouex B
aTomax.

2 | BanentHocTth 1 yac ®dwusnuecku | Jlnanor http://school-

H CMBICT WunuBunyansHa | collection.edu.ru/catalo
HOPSIIKOBO | st paboTa o/

ro Homepa

XAMHYECKO

T'0 3JIEMEHT




Knaccugpukamus | 1 gac Crpoenne | Pabora B mapax | http://school-
HEOPraHU4eCKUX BCILIECCTB Ananutudeckas | collection.edu.ru/catalo
BEIICCTB Oecena o/
Xumuueckas 3 yaca http://school-
peakius collection.edu.ru/catalo
g/

Knaccupukamus | 1 gac Pasnuunbie | PaboTa B mapax | http://school-
XUMHUYECKHX Kiaccuduk collection.edu.ru/catalo
peakmuii aruu o/

XAMHUYECKH

X peakuui,

PUMEPHI
Onekrposmtryec | 1 yac Onekrposm | Kpyrmsiii cron | http://school-
Kast MCCOIMAIINS TBI U collection.edu.ru/catalo

HEDJICKTPO a/

JIATHI.

KaTtuonsr n

AHUOHBI.
OKHUCITUTENBLHO- 1 gac Oxwucnuten | ['pynmosas http://school-
BOCCTaHOBHTEJIbH b U paboTa collection.edu.ru/catalo
bIC peaKIUu BOCCTAHOB o/

UTEJIb.

[Ipoueccsl

OKHCJICHUS

u

BOCCTAHOBI

CHUSI.
XuMHUYECKUe 1 gac Xumunueck | Ananutrueckas | http://school-
CBO¥CTBA ue Oecena collection.edu.ru/catalo
MPOCTBIX BEIIECTB CBOWCTBA o/

HPOCTHIX

BEIIECTB-

METaJJIOB

IIETTOYHBIX

u

IIEI0YHO3€

MEJTbHBIX

METaJJIOB,

ATIOMHHUS,

xKeresa
XumMudeckue 1 yac Pacnonoxe | PaGora B http://school-
CBOMCTBA HHE rpymmax collection.edu.ru/catalo
CITOKHBIX METAJIJIOB B o/
BELLECTB [Iepuonnue

CKOM

cHCTEeMe

JAN.

Menenees

a.
I'eneTnueckue 1 yac Onekrpoxu | Anamurudeckas | http://school-




CBA3U mMudeckuil | Gecena collection.edu.ru/catalo
psin o/
HAIPSKCHH
sl METAJUIOB
10 | Knaccudukarmus | 1 gac IlepBonaua | ['pymmoBast http://school-
OpraHUYEeCKUX JIbHBIC pabora collection.edu.ru/catalo
BEIICCTB CBEJICHUS o/
00
OpraHudec
KHX
BEIECTBAX
11 | CaoiicTBa 1 yac Xumuyeck | ['pymnmosast http://school-
OpraHUYEeCKUX ue pabora collection.edu.ru/catalo
BEIIECTB CBO¥CTBA o/
TpEICTbHBI
X
YIJIEBOJIOP
0JI0B
12 | CaoiicTBa 1 gac Xumuyeck | ['pymnmosast http://school-
OpraHUYEeCKUX ue pabota collection.edu.ru/catalo
BEIIECTB CBO¥CTBA g/
HETpeIeb
HBIX
YIJIEBOIOP
0JI0B
METO/bI 5 dacoB
MO3HAHUS
BELIECTB U
XUMHUYECKHA
X SIBJIEHUIA.
9KCIIEPUMEH
TAJIBHBIE
OCHOBBI
XUMUHN
13 | KauecTBeHHbIe 1 gac KauectBen | I'pymmoBast http://school-
peakuuu HbIE paboTa collection.edu.ru/catalo
peaknuy Ha 9/
razoo0paszH
bIC
BEIIECTBA
14 | T'a3000pa3Hble 1 wac [Monyuenne | MUHH-TTPOEKT http://school-
BEIIIECTBA ra3zoo0pasH collection.edu.ru/catalo
BIX BEIIECT g/
15 | Pemenue 3amau 1 yac IMpoBenenn | Ananutuueckas | http://school-
e pacueToB | Oecena collection.edu.ru/catalo
Ha OCHOBE o
bopmyn u
ypaBHEHUH
peaxkuui
16 | IlpoBencuue 1 vac Brrmunciaen | Pabora B http://school-
pacuéToB Ha ust rpymnmnax collection.edu.ru/catalo




OCHOBE (hopMyI

MaccoBOM
JIOJIN
pacTBOpeH
HOTO
BEILIECTBA B
pacTBope.

o/

17

[IpoBenenue
pacd€ToB Ha
OCHOBE (hopMyIT

1 gac

Breraucnen
ue
KOJNYECTB
a
BEIIECTBA,
MaccChl UIIA
obObeMa

Kpyrasrii cron

http://school-
collection.edu.ru/catalo

a/

OO11ee KOJIMYECTBO YacOB IO IporpaMMe-17 yacos
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