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IosicHuTEIBbHAA 3AIMMCKA

®denepaibHbli  TOCYTAPCTBEHHBIM  00pa30BaTENbHBIM  CTaHIApT  OOIIETO
oOpa3oBaHus, a TaK)KE€ OCHOBHBIE WJEH W TOJOKEHUs [IporpamMmbpl pa3BUTHS H
dbopMHUpOBaHUS YHUBEPCATBHBIX YUEOHBIX MEUCTBHHA IJisi CpPemHEro (TOJHOTO)
o01iero oOpa3oBaHusl COCTABISIOT OCHOBY IpeajiaraeMoi paboyeit mporpaMmal.

OTta mporpaMMa JIOTUYECKH TPOAODKAET MPOTPaMMBl JUIsl HAYaIbHOTO
OOIIIEro U OCHOBHOTO 00I1Iero 00pa3oBaHus B 00JIACTH Pa3BUTHSL BCEX OCHOBHBIX
BUJIOB JESATENBHOCTH O0y4aeMbIX, MpPEICTaBIEHHbIX B HHUX. OHa cOCTaBieHa C
y4€TOM 0COOEHHOCTEH, KOTOpbIE OOYCIIOBIEHBI, B IEPBYIO OYEPElb, TPEIMETHBIM
COJIEP’)KaHUEM U MCUXOJIOTUYECKUMH BO3PACTHBIMU OCOOCHHOCTSMU 00y4aeMBbIX.

[To3HaBarenpHass ACATEIBHOCTh MPH HM3YYECHHUH Kypca XMMHUH Ha 0a30BOM
YpPOBHE WIpaeT BEIyIIyI0 pOjJdb B pPa3BUTUA OCHOBHBIX BHJIOB Y4YEOHOMU
NESATEILHOCTH CTapIICKIACCHUKOB: BJIaJIETh METO/IaMU HAYYHOTO MTO3HAHUS, ITOJTHO
¥ TOYHO BBIpAXKaTh CBOU MBICITH, XapaKTEPU30BaTh, 00BICHATH, KIIACCH(PHUITUPOBATH
XUMUYECKHe 00BEKThI, pabOTaTh B IPYIINE, ApTyMEHTHPOBATH CBOIO TOUYKY 3PEHUS,
HaXOIWUTh, MCTIOIL30BaTh Pa3IMYHbIC UCTOYHUKHA WH(POPMAIIUA W TPEICTABISATh B
YCTHOM ¥ MMCBMEHHOM PEUN PE3YJIBTAThI €€ aHAIU3a.

Opnna u3 3amad oOy4yeHus B CpeHEH IIKoJe — OmpeeieHUe JaabHEeHIen
0o0pa3oBaTeibHOM TPACKTOPUM M OTBETCTBEHHOTO BBIOOpa JKU3HEHHOTO U
npodeccuoHaNbHOTO TyTH. [[s1 pemieHus 5Toil 3aqaud CTapIICKIACCHUKU TPHU
W3YYCHUHM XHUMHH JODKHBI HCIIOIh30BaTh IPUOOPETEHHBIA HA YPOKAX XUMHUHU OIBIT
JEATEeIIbHOCTH B MpodeCCHOHaNBHOM cdepe 1 000 KU3HEHHOM CUTYaIlnu.

CornacHo 00pa3oBaTeILHOMY CTaHIAPTY, TVIABHBIC UeIU CPeOHe20 00uiezo
00pa3o0eanusn COCTOST:
1) B mnpuoOpeTeHMHM  3HAHWH, YMEHMH H  CIOOCOOOB  JCSTEIHHOCTH,

CIIOCOOCTBYIOIIUX (POPMUPOBAHHIO IIEIIOCTHOTO MIPEICTABICHUS O MUPE;

2) B Ppa3BUTUU ONbITA PA3HOOOpPA3HOW JCSITEIBHOCTH, CAMOIIO3HAHHUS U

CaMOOIIPCACIICHUA,



3) B OCO3HAaHHOM BBIOOpE HHIMBHUIYaJbHOH 00pa30BaTENbHONW TPACKTOPUU U

npodeccCuoHaTbHON AeSTETHLHOCTH.

Bonbiioil BkIaa B OCTHXKEHHE STUX IIeNiel cpenHero ooiero oOpa3zoBaHUs
BHOCUT U3yUeHUe XUMUL, KOTOPOE TIPU3BAHO 0fecneuums.
1) dbopmupoBaHHE €CTECTBEHHO-HAyYHOW KAPTHHBI MHpa, B KOTOPOW CHCTEMa

XMMHUYECKUX 3HAHUM ABJISIETCS €€ Ba)KHECUIIINM KOMITOHCHTOM,

2) pa3BuTHE MHTEJIEKTYaJIbHOTO u HPaBCTBEHHOTO MOTeHIMata
CTapIICKJIACCHUKOB, (POPMHUPOBAHUE y HHUX DIKOJOTHMUYECKH TPaAMOTHOTO B

y4aeOHOM B mpodeccroHalbHON NeATeIbHOCTH, a TAK)Ke B OBITY;

3) oco3HaHHWE Yy CTapIICKIACCHUKOB HEOOXOMUMOCTH B pAa3BUTHH XHMHU M

XUMHYECKOU IIPOMBIIIIJICHHOCTH, KaK HpOPI3BOIII/IT€JIBHOﬁ CHJIBI 06IHCCTBa;

4) IIOHMMAaHHC HGO6XOI[I/IMOCTI/I 0e30macHOro 06pameHH;1 C BCIICCTBAMH H

MaTepuaiaMu, UCIOJIb3YEMBIMHU B TIPO()ECCHOHAILHON M TTOBCETHEBHOM KU3HH.

Llensamu uzyuenus xumuu ¢ cpeoneii wiKoje A6aAI0MCA:

1) BuIeHWE W MOHMMAHUE 3HAYUMOCTH XMMUYCCKUX 3HAHUU I KaXJIOTO 4YJICHA
COLIMYMa; YMEHHME OLICHUBATh pa3inyHble (DAKTHI U SIBICHUS, CBSI3aHHBIE C
XUMHUYECKMMH 00BEKTaMH U MPOLIECCAMU Ha OCHOBE OOBEKTHUBHBIX KPUTEPHEB
U ONpeleEHHON CHUCTEMBI IIEHHOCTEH, (opMyaupoBaTb M OOOCHOBBIBATH

COOCTBEHHOE MHEHHUE U YOCKICHUE,

2) TIOHUMaHHUE POJIM XMMHU B COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHE MUPA
U UCMOJIb30BAHNE XUMHUECKUX 3HAHUMN I 0ObACHEHUSI OOBEKTOB U MPOLIECCOB
OKpYy’Karolllel IEeUCTBUTEIBHOCTH — IIPUPOAHOU, COLUMAIBHOM, KYJIbTYPHOW,

TEXHUYECKON CpPEelbl;

3) dhopMupoBaHUE y CTapIICKIACCHUKOB IIPH M3YYCHHUH XUMHUH OIBITA TTO3HAHMS U
CaMOIIO3HAHUS C IIOMOINIbIO KJIFOUEBBIX KOMIIETEHTHOCTEH  (KJIHOUYEBBIX
HAaBBIKOB), KOTOPbIE MMEIOT YHUBEPCAJIbHOE 3HAYEHUE JJIsl PA3JIMYHBIX BUJIOB

ACATCIBHOCTHU, — IIOMCKA, aHaJIn3a U 06pa6OTKI/I I/IH(i)OpMaHI/II/I, HN3TOTOBJICHHEC



WH()OPMAIIMOHHOTO TMPOAYKTa M €ro MPE3CHTAIMH, NPUHSATHS pElIeHuH, ,
KOMMYHUKATUBHBIX HABBIKOB, O€30MMacHOTO OOpalieHusi ¢ BeIeCTBaMH,
MaTepHuallaMd M TIpollecCaMd B TOBCEIHEBHOM KH3HM M TPO(eCCHOHAIBHON

NEATEIBHOCTH.

MeToauueckue 0COOEHHOCTH Kypca

Copnepkanue Kypca peannsyercs M3 pacuéra | 4 B Henemro. DTOT JUMHUT
BpEeMEHH U 00YCIIaBIUBAET PAJl METOJUUECKHX 0COOCHHOCTEH Kypca.

N3ydyenne xumuu Ha 0a30BOM YpPOBHE alpuopd HE  TOTOBUT
crapuekinacCHUKoB K caade EI'D mo xumuu. [loatomy B mocTtpoeHnu Kypca
UCIIOJIb30BAaH  @HMPONOUEHMPUYECKUIL NO00X00, TIpU KOTOPOM OOydeHHE
IPEAMETY MNPOUCXOJUT HAa OCHOBE Y4€Ta WX HHTEPECOB, CKIOHHOCTEH H
0COOEHHOCTEM, BMECTO XeMUOUEHMPUUECKO20 NOOX00d, TIPU KOTOPOM 00ydeHUE
XUMHUH CTPOUTCS HA OCHOBE IPUHLUIIOB U METOJIOB ITO3HAHUS CAMOW XUMUM.

Huzkas MoTuBanusi M3yyeHUsT XUMHUU  OOJBIIMHCTBOM  YYalllUXCs
I'YMaHHUTApHBIX, (PU3MKO-MAaTEeMAaTHYECKUX KJIACCOB M IIKOJ OOycClIOBJI€Ha €€
CTaTyCOM Kak HeNpo(pWIbHON IUCUMILIUHBL. [l03TOMY C LEIbIO0 MOBBIILICHUS
UHTEpeca K XHMHUM Yy TaKUX CTaplIEKIaCCHUKOB MPEAYCMOTPEHO YCHJIEHUE
NPUKIAAHOTO Xapakmepa COJSpXKaHUs W TMO3HABAaTEIbHOW NEATEITbHOCTH MNpU
00y4eHUU JaHHOTO Kypca, T. €. CBSI3U XUMHUHU C TTOBCEIHEBHOM KU3HBIO YEJIOBEKA.
Tak, B Kypce OpraHM4eckol XuMuu Ha 0a30BOM YpOBHE IMPEIIaraeTcs U3ydeHue
paznena «OpraHudeckass XUMHS W OOLIECTBO», KOTOPBIA  3HAKOMMT
CTapILIEKIACCHUKOB C OCHOBaMH OMOTEXHOJIOTUU M XMMHUHU TOJMMEPOB. A B Kypce
oOmielt XuMuu B paszesie «XUMHsS U COBPEMEHHOE OOLIECTBO» paccMaTpUBAETCS
TeMa «XUMHUYecKasi TPaMOTHOCTh, KaK KOMIIOHEHT OOIIeH KYyJIbTYphl YEJIOBEKa»,
dbopmupyeTcsl yBaKEHHUE K MHCTPYKLMSIM IO 3KCIUTyaTalluy ObITOBBIX MPUOOPOB U
IIpenaparoB, a C LEIbI0 IMPAaBWIBHOIO YXOJa 32 TPUKOTAXKHBIMH HU3JETUAMU
(4MCTKOM, CTUPKOM, CYIIKOM, YTIOKKOM ), — YMEHHE YATATh UX STUKETKHU.

VY4eOHbIil MaTepuan Kypca XMMUHM Ha 0a30BOM YPOBHE HU3JI0KEH HE B CYyXOM

nunakTuieckoM (opmare, a gpopmame cobecedosanus c oOydarOmMMCs —Ha



OCHOBE pEalu3alMi MEXIPEIMETHBIX CBSI3€M C MHPOBOM XYAOKECTBEHHOMU
KYJBTYPOU, IUTEPATYPOU, INTEPATYPOU, HCTOPUEH.

VYcunenne rymaHuTapu3alMd B OOYy4YEHHMHM XMMHM B Kjaccax M HIKOJIAX
TYMaHUTapPHOTO MPOQPHIIA TPOBOAUTCS C MTOMOIIBI0 METOOB, MPUEMOB U CPEICTB,
IIPUMEHSAEMBIX IIPU M3YyYECHHHM T'yMaHUTApHbBIX IucUUIIMH. Hanpumep, xopommnii
pe3ynbTaT Kak JUIsi MHOCTPAHHOTO S3bIKA, TaK U JUISI XUMHUH, JAET UCIOJIb30BaHUE
XUMHUYECKOTO MaTepHalla Ha COOTBETCTBYIOIIEM S3BIKE Yy4Yal[UMHUCA UIIKOJN U
KJIACCOB C YIIIYOJIEHHBIM HM3yYE€HHEM HHOCTpAaHHOro s3bika. Emé Oonbumit
addext st 060UX NpeaMeToB OyAET JOCTUTHYT, €CJIU K MOJ00pY XUMHYECKOIO
MaTepuaia Ha MHOCTPAaHHOM SI3bIKE MPUBJIEKAIOTCA W CaMU y4Yalllhuecs,, KOTOpbIe
HaxXoAsAT W MPEACTABIAIOT WH(GOPMALMIO O pPa3BUTUM XUMHUYECKOW HAyKH U
IIPOMBIIUIEHHOCTH B CTpaHaxX MU3y4aeMoro si3blKa U O POJIH YYEHBIX-XUMHUKOB 3THX
CTpaH MNpU MOATOTOBKE COOOLICHHM W MpPE3eHTaluu MO0 33AaHUsIM PYOpUKH
«HWcnonb3yiiTe NOMOIHUTENBHYIO MH(OPMALMIO W BBIpa3uTe MHEHHE». B cBOIO
ouepeib, ATO TO3BOJSET pa3BUBaTh HMX HWH(OPMAIMOHHO-KOMMYHUKATUBHYIO
KOMIIETEHTHOCTb.

B knaccax (u3MKo-MaTeMaTHYECKOTO MPOQuUIsl TEMbI, CBA3aHHbIE C (PU3UKOMN
M3YyYaroTCsA Ha OCHOBE aKTUBHBIX (popm (Oecen, MMCITYyTOB, YPOKOB-KOH(PEPEHIIHI),
YTO TO3BOJISIET 3HAUUTEIBHO YBEIMYUTH JOJIO0 CaMOCTOSATEIbHONW paboThI
yuamuxcs. Tak, Hanpumep, paccMaTpuBaeTcsl Y4eOHbI MaTepual Mo CTPOEHUIO
aToMa M BEIIECTBa, HEKOTOPBHIM acHeKkTaM (PU3NYECKOW U KOJUIOMAHOW XHMHUH,
ra3oBbIM 3aKOHaM. TakKoW MHTETpPaTHBHBIM MOAXOJ K OOYYEHHI0O XMMUHU Ha
0a30BOM ypOBHE M MO3BOJIIET (POPMHUPOBATH LIETOCTHYIO €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpA.

Xumuueckuii IKcnepumenm u pacuémuvie 3a0auu no gopmynam u
ypaenenuam B Kypce 0a30BOro YypOBHS H3-3a HEOOJIBLIOTO JIMUMHTAa BPEMEHH
UCITOJIB3YIOTCSl HECKOJIBKO MHAY€e, YEM B OCHOBHOM IIKOJIE U ITPU U3YYEHUU XUMUU
Ha yri1yOJ€HHOM ypOBHE.

VYBenuueH yJaenbHbld BEC JEMOHCTPALMOHHOIO SKCIIEPUMEHTA U YMEHBIIIEH —

nabopaTopHOoro ydeHudeckoro. Iloaromy pekoMeHayeM TMpu BbITOJIHEHUH



JEMOHCTPALIMOHHOTO AKCIIEPUMEHTA IIMPOKO IMPUBJIIEKATh Yy4YalIUXCS B KAueCTBE
acCUCTEHTOB yuuTens. Kpome 3Toro, ¢ 1ejbl0 3KOHOMHHM BPEMEHU U YCHIICHHUS
HaIJISIHOCTH Ha ypOKax XMMHH MpeJjiaraercs UCIoab30BaHUE BUACO(PpParMeHTOB
Y BHUJIEOMATEpPHAJIOB, a TAK)K€ KOJUIEKIMM, MOATOTOBIEHHBIX K KaXJIOMY YpPOKY
XUMHUH Ha OCHOBE PUCYHKOB-KOJUIaXEH U3 yUeOHUKOB.

UtoOBI peanu3oBaTh B3aUMOCBSI3b KAYECTBEHHON M KOJIMYECTBEHHOW CTOPOH
U3Y4aeMbIX XUMMUYECKUX OOBEKTOB, — BEILECTB M PEAKINIl, — pacyETHbIEC 3aAa4n
no QopmyinaM M ypaBHEHHUSM, HEOOXOJUMO TaKXKE€ YBEIUYUTH YACIbHBIA BEC
caMOCTOsITeIbHOM paboThl  ywamuxcsa. C 3TOH 1enbl0 pacu€THhIE 3ajlay,
NPUBEIEHHBIE B KOHIIE KaXJaoro nmaparpada y4eOHUKOB, OLICHUBAIOTCS U
KOMMEHTUPYIOTCS YYHMTEJIEM HAa MPOTSHKEHUUM 3—5 MHUHYT B Hadalle KaKIO0TO
ypoKa.

Packpvimue cea3u uzyuaemozo Mmamepuana c oyoywei
npogeccuonanvHoll  0eamenbHOCmbI0  6bINYCKHUKA  CPEOHell  WIKOJlbl
cnocodocmeyem yCcuieHu0 MOMuGAyUNU Yuauiuxca K u3y4eHuio Henpo@puibHoil
oucyunaunpl. IOTO  MOXET  OBbITh  JIOCTUTHYTO  4Yepe3  BBHINIOJHCHUE
CTapllEKJIaCCHUKaMu 3afaHuil ¢ obuieil temarukoil «lloaroroBbre cooOuieHue o
TOM, KaK CBSI3aHbI CBEJICHUSI KOHKPETHOW TeMbI ¢ BbIOpaHHOM BamMu BY3oMm umm ¢
Oyaymieit mpodecCHOHATLHON MeATEIIbHOCTHION.

Bonpuiyto ponb B MHTErpallMd 3HAHUW CTapIICKIACCHUKOB MO XMUMHUH M
JIPYTUM IpEAMETaM WIPAT puaocogpckue Kamezopuu u 3aKOHbl, HATIPUMED,
3aKOHBI IMEPEX0Ja KOJUYECTBEHHBIX OTHOLIEHWH B KayECTBEHHBIC, €IMHCTBA U
O0pBOBI TPOTHUBOIIOIOKHOCTEN UM KAaTErOpUsl «OTHOCUTEIBHOCTH UCTUHBIY. Tak,
B XOJI€ IUCKYCCHH O CYTH IEPUOANYECKOr0 3aKOHA YUYAIIUECS MPUXOIAT K BBIBOLY
O MPUYUHHO-CIIEACTBEHHOW CBSI3M MU3MEHEHUN CBOMCTB 3JIEMEHTOB M 00pa3yeMbIX
MMU BEIIECTB OT 3apsJ0B M3 ATOMHBIX SIIEp WM O JABOMCTBEHHOM ITOJIOKEHUHU
BOJOpoAa B mepuoanueckod cucreme. [lpum paccmorpenun kiaccupukanuu
XUMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMHU IMPOCTHIX BEIIECTB (METaUIbl U
HEMETaJTbl) U COCTUHEHUN (OKCHIIBI ¥ TUAPOKCHIIBI) HA OCHOBE OTHOCHTEIBHOCTH

HNCTHUHHOCTHU 06yt1a10nmec;1 OCO3HAHHO PaCcCMATPUBAIOT 0a30BbIC TTOHATHS Kypca.



CTPOCHHUE aTOMA U BUAbl XUMUYECKUX CBSI3€H, TUIBI KPUCTANIMUYECKUX PEUIETOK U
dbu3rYecKue CBOMCTBA BEIIECTB, aM()OTEPHOCTb.

OguH 4yac B Hemeno, OTBEAEHHBIM HAa M3ydyeHUE Kypca, NpeJrosaraet
IIMPOKOE  HUCIIOJIb30BAHUE  JEeKUUOHHO-CEMUHAPCKOU  (opmbl  npOGedeHus
YueoOHvIx 3anamuii. IT0 TO3BOJISIET CTAPIICKIACCHUKAM HE TOJbKO 3(PGHEKTUBHO
yCBaMBaTh COJEP’KaHUE Kypca, HO U TOTOBUT UX K MPOJOJDKEHUIO 00pa30BaHUs B

BBICIIICH IIKOJIE, T1e Takas popma mpeodiamaer.

O01mas xapakTepucTHKA Kypca

OcoOeHHOCTH  COJEpKaHHMsI M METOIMYECKOTO IOCTPOEHUs  Kypca
chopmupoBansl Ha ocHOBe PI'OC COO.

1. ConepxkaHue Kypca BBICTPOEHO JIOTUYHO U JOCTYIHO B COOTBETCTBHUH C
CUCTEMHO-/IEATEIbHOCTHBIM MOAXOJJOM Ha OCHOBE UEPAPXUU YUEOHBIX TPOOIIEM

2.  Conepxanue Kypca obmel xumuu B 1l-oM kiacce crnocoOCTByeT
GbOpMHUPOBAHUIO €AMHOM XUMHUYECKOM KapTUHBI MHUpPA y BBIMTYCKHUKOB CpEIHEH
HIKOJIbl TYTEM PAcCMOTPEHUsS OOIIMX IS HEOPTaHMYECKOM M OpraHu4yecKou
XUMHH MTOHSATHH, 3aKOHOB U TEOPHI.

3. Nzyuenue kypca MpOBOAUTCS HA OCHOBE COYETAHHUS TEOPUHU M MPAKTUKU
npo6seMHOro 00y4YeHHs U M0/1auy MaTepuaa B JOTMKE HAyYHOTO MO3HAHUS.

4. Teoperuueckue MIOJIOXKEHHUS Kypca LIUPOKO MOJIKPETLIIEHBI
JEMOHCTPALIMOHHBIMU ~ XMUMHYECKUMHU  HKCIIEPUMEHTaMH,  J1abOpaTopHbIMU
OTIBITAMHU U TIPAKTUICCKUMH PAOOTaAMH.

5. Peanuzyercss uHTerpauus cojuep:kaHusi Kypca ¢ IpeIMeTaMH HE TOJBKO
€CTECTBEHHO-HAYYHOT0, HO M T'YMaHUTapPHOTO LIUKJIOB.

6. JloCTWXEHHIO TPEAMETHBIX, METANpEeIMETHBIX U  JUYHOCTHBIC
pe3yJbTaToB CIOCOOCTBYET CUCTEMa 3aqaHuil B ¢opmare peduieKCuH: MpOBEphTE
CBOMl 3HAHUS, IPUMEHHUTE CBOM 3HAHUSA, MWCIOIb3YUTE JOMNOJIHUTEIBHYIO

uHGOPMAIUIO U BBIPA3UTE MHEHHE.



7. PackpbIBaeTcs pOJb POCCHUKCKMX YYEHBIX B CTAHOBJIEHUM MHUPOBOM
XUMUYECKOM  HAayKHh, YTO CIOCOOCTBYET BOCIWTAHHIO NAaTpuoOTHU3Ma U
HAIMOHATBHOW CaMOUICHTU(UKAITIH.

8. Kypc peammsyer cBsI3b y4eOHOW MAWCIMIUIMHBI C JKH3HBIO, YTO
CIIOCOOCTBYET YCHUJICHHIO MOTHBAIlMU YYAIIUXCS K H3YYEHHUIO HENpOoUILHOM
XUMUH 4Yepe3 pacKpbITUE CBSI3M M3ydyaeMoro wmarepuaia ¢  Oymyuiei
oOpa3oBaTeIbHON TpacKTOopren U PodeCcCHOHATBHON IS TEHPHOCTH.

9. B Kypce mpeacTaBlI€Hbl COBPEMEHHbIC HAlpaBiICHUs pPa3BUTHUSA
XUMUYECKON HAYKU U TEXHOJIOTHH.

10. B kypce Hanuim oTpakxe€HUe OCHOBHBIE COJCPKATEIBHBIC JINHUU:

o «Bewecmeo» — 3HaHMS O COCTaBe, CTPOCHHM, CBOWCTBaxX ((pU3NYECKUX,
XUMUYECKHX M OHOJIOTMYECKUX), HAXOXKIACHUUM B NPUPOAE M MOITYyYECHUH

BAKHECHIIINX XMMHUUCCKUX BCIIICCTB,

o «Xumuueckasn peakuus») — 3HAHUA O IPOHECCCax, B KOTOPBIX IIPOABIISAIOTCA
XMMHUYECKHE CBOMCTBA BCUICCTB, YCIOBHAX HX TIIPOTCKAHUA H crioco0ax

YIIPaBJICHUS UMU;

o «llpumenenue e6euyecme» — 3HAHWS B3AMMOCBS3U CBOWCTB XUMHUYECKUX
BEIIECTB, HAWOOJEE HCIOIb3yeMbIX B OBITY, MPOMBIIIICHHOCTH, CEIHCKOM

XO3$II>1CTBC, 3ApaBOOXpPAaHCHHUU N HAa TPAHCIIOPTC;

o «MA3bik xumuwy — CHCTEMA 3HAHMM O BAXHEUIINX IMOHATUAX XUMHUU H
XUMHUYECKOM HOMEHKJIaType€ HEOPraHWYeCKMX W OpPraHWYEeCKHX BEIECTB
(MIOITAK u TpuBManbHOI); BIaJC€HUE XUMHUYECKON CHMBOJIMKOW U €€
OTpa’k€HHWEM Ha MHUChbMEe, —XMMUYECKUMHU 3HaKaMU (CUMBOJaMH), (OPMYIbI U
ypaBHEHUS, a TaKXke NpaBuiia mepeBofa MH(GOPMALMK C POAHOTO SI3bIKA Ha

S3bIK XUMUU U OOPaTHO.

MecTo npeamera B y4eOHOM ILIaHE



Kypc xumumm B cpenHen mmkoie npenycMmarpuBaeTcss PenepanbHbIM
rOCYJapCTBEHHBIM  00pa3oBaTebHBIM  CTAaHAAPTOM KaK COCTaBHas 4acTb
npeaMeTHol o0nactu «EcTecTBEeHHO-HAayYHbIE IPEIMETBDY.

XvMus BKJIIOYEHA B paszzen 0a3ucHOro y4eOHOTo IUIaHa CpPEIHEW IIKOJIBI
«Copnepxanue, QopMHpyeMOe y4YaCTHUKaMU 0O0pa30BaTebHOTO IPOLECCay,
no3ToMy oOydvaromuecsi MOTyT BbIOpaThb XHMMHIO Kak Ha 0a30BOM, Tak U Ha
yOIyOn€HHOM  ypOBHE WM JK€, B KayeCTBE aJIbTEPHATUBBI  BHIOPATH
WHTEIPUPOBaHHBIN Kypc «EcTecTBO3HAHUEY.

B 0OasucHom y4yeOHOM 1IaHe oOMmE00pa30BaTENbHBIX OpPraHU3ALMMA
U3Y4YEHHE XUMHH MPOBOAUTCA U3 pacuéTta 1 yac B Heaemo (70 dacoB 3a aBa roja
oOy4yeHMs]), B COOTBETCTBHM C KOTOpbIM U pa3zpaboTaHa JaHHas paboyas

nporpaMma o XMMHHM JIJI CPeHEro 0011ero oopa3oBaHusi Ha 6a30BOM YPOBHE.

.JII/I‘IHOCTHBIE, METANPECAMETHBIC H MMPECAMETHBIC PE3YJ/IbTATDI

0CBOCHHS KypcCa
OOydeHre XMMUU B CpPEAHEH IIKoJie Ha 0a30BOM YPOBHE MO JAaHHOMY KypCy
CHOCOOCTBYET  JOCTHMKEHHUIO  OOYYAIOIMIMMUCS  CHENYIOIIUX  JIUYHOCHIHBIX
pe3yibmamog:.
1) yyBcTBa TOPAOCTH 33 POCCHHCKYI0O XHMHUYCCKYH0 HAayKy W OCO3HaHHE

POCCUHCKON Tpa)TaHCKOW HUAEHTUYHOCTH — 8 YEeHHOCMHO-OPUEHMAYUOHHOU

cepe;,

2) oco3HaBaTh HEOOXOIUMOCTH CBOEH IO3HABATEIBHOW ICATCIIBHOCTH M YMCHHE
VOPaBIATh €10, TOTOBHOCTb U CIIOCOOHOCTh K C€aMOOOpa30BaHHWIO Ha
MPOTSHKCHUHM BCEH JKM3HU, TOHUMAHUE BaKHOCTH HEMPEPHIBHOTO 0Opa30BaHM
KaK (pakTopy ycremHou npodeccuoHaTIbHOW M 0OIIECTBEHHON NESITEIbHOCTH;

— 6 no3HasamenvbHou (KOTHUTUBHON, MHTEIJIEKTYaJIbHON) cghepe

3) TOTOBHOCT, K OCO3HAHHOMY BBIOOpDY JaibHEiIIed 00pa3oBaTelbHON

TpaekTOpuu WUiu cdepbl NpodecCUOHATBHON NEATEeNbHOCTH — 6 mpy0o6ol

cepe;



4)

HENpPUATHE BPEIHBIX NPUBBIYCK (KYpeHHs, YMNOTPEOJCHUs alKorois |
HAapKOTUMKOB) Ha OCHOBE 3HAHUM O TOKCHYECKOM M HApKOTHYECKOM JEHCTBUU

BEILIECTB — 8 chepe 300posvechepedcerus u Oe30nacHo2o oopasza Heu3tu,

Memanpeomemnuvimu pe3yromamamu OCBOCHUSA BBITYCKHUKAMU CpPEIHEN

IITKOJIBI KypCa XUMHWH ABJIAIOTCA:

1)

2)

3)

4)

UCNONb306aHUe OCHOBHBIX METOJIOB TO3HAaHUSA (ONpPENEICHUE HCTOYHHKOB
y4eOHOM M HaydyHOH MH(pOpMaIMK, MOJydeHUe dTor nHdopmalyu, e€ aHaau3, u
YMO3aKJIIOYEHUsI HA  €ro  OCHOBE, H3IOTOBICHHME W  IIPE3CHTALUs
MH(OPMALIMOHHOTO MPOJYKTA; MPOBEACHHE HKCIEPUMEHTA, B TOM YHUCIE U B
IIPOLIECCE MCCIIENOBATEIBCKON JIEATEIIBHOCTH, MOJEIUPOBAHUE H3y4aeMbIX
00BEKTOB, HAOIIO/IEHUE 32 HUMHU, UX U3MEpPEHHUE, (PUKCcalMsl pe3yJabTaToB) U HX
npumeHenue IS TIOHAMAaHUS  PaA3JIMYHBIX  CTOPOH  OKpYKalolleu

I[GﬁCTBHTGJIBHO CTH,

61adeHue OCHOBHBIMHU HHTEIICKTYaJIbHBIMU OIEpalusMu (aHaldu3 U CUHTES3,
CpaBHEHHUE M cUcTeMarHh3anusi, o000IIeHNe U KOHKPETU3alus, KilacCupukanus
M TIOMCK  aHaJIOTOB,  BBISIBJICHUWE  IPUYUHHO-CJIEICTBEHHBIX  CBS3€l,

dbopMyITUpOBKa THIOTE3, UX IPOBEPKA U (HOPMYIUPOBKA BHIBOIOB);

nosnauvue OOBEKTOB OKpYXKaromero Mhupa B INIAHC BOCXOXIACHHUA  OT

abCTPaKTHOTO K KOHKPETHOMY (0T 00I1IeT0 Yepe3 YaCTHOE K €AMHUYHOMY);

CNnocooOHOCmb BbIABUI'aTh MJACU W HAXOAUTHb CPCACTBA, HCO6XOI[I/IMI)IC Il UX

JIOCTHKEHUS;

5) ymenue hopMynupoBaTh LEIM M ONPEACIATh 3a7a4i B CBOCH MO3HABATEILHOMN

6)

JEATEeIIbHOCTH, OMPENeNATh CPEACTBA JJIsi JIOCTHXKCHHS IIeJIeM U pelieHus

3ajad4;

onpedensimb  pazHOOOpa3HbIE  MCTOYHUKU  TIOJYYEHUS  HEOOXOIUMOMU
XUMUYECKOW HH(POPMAITUH, YCTAHOBIIEHNE COOTBETCTBUS COAEPKaHUS i (JOPMBI

IpeaCcTaBIeHUs HH()OPMAIMOHHOTO MPOAYKTA ayIuTOPUH;



7) ymenue POTYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM
JEATEIIbHOCTH, YYWUTHIBATh MO3ULHUKM JAPYTMX YYACTHUKOB JESTEIBbHOCTH,

s exTUBHO pa3peniarb KOHPIUKTHI,

8) comosnocmb K KOMMYHUKAlMH (TIPENCTAaBISATH PE3YNIbTaThl COOCTBEHHOM
NO3HABaTE€JIbHOW  JI€ATEIBHOCTH, CIHBIIIATh U  CIAyllaTb  OIIIOHEHTOB,

KOPPEKTHPOBATh COOCTBEHHYIO MO3UIINIO);

9) ymenue WCNONB30BaTh CpeEACTBA HH(MDOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texHonoruil (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 33/a4 C COOJIIOCHUEM TPeOOBAaHMM APTOHOMMKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHN, MPABOBBIX U 3THUYECKUX HOPM,

HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

10) 6radenue S3BIKOBBIMH CPEJCTBAMH, B TOM YHCIE M S3BIKOM XHUMHH —
YMEHHE SICHO, JIOTUYHO W TOYHO M3jIararb CBOIO TOYKY 3PEHHS, MCIIOJIb30BaTh
aZICKBaTHBIC SI3BIKOBBIC CPEJICTBA, B TOM YHCJIC U CHUMBOJBHBIC (XUMHUUYCCKHE

3HAKHU, POPMYJIBI U YPABHEHUS).

Ilpeomemnvimu pezynomamamu W3y4eHUss XMMHM Ha 0a30BOM YpOBHE Ha
CTYIIEHH CPEIHEr0 00I1ero 00pa30BaHMS SIBISIFOTCS CIEYIOLIUE PE3YAbTAThI.

|. B mo3naBartejibHOM cdepe:

1. snanue (nonumawnue) TEPMHUHOB, OCHOBHBIX 3aKOHOB W BaKHEHIIMX TEOPHI

Kypca OpTaHHYeCKON U O0IIel XUMHUH;

2. ymeHue HAOMIONATh, OMUCHIBATh, (DUKCUPOBATH PE3YALTATHI U JI€JIaTh BHIBOJI HA
OCHOBE JEMOHCTPAIMOHHBIX U CAMOCTOATENIBHO MPOBEIEHHBIX IKCIIEPUMEHTOB,

UCIIOJIBb3YS AJI 3TOTO POIHOM (PYyCCKUN MM MHOM) S3BIK U SI3bIK XUMUU;

3. ymeHue KiaacCUPUIUPOBATH XUMHUYECKHE OJEMEHTHI, MPOCThIE BEIIECTBA,

HCOPraHNM4YCCKUC U OPTraHUIYCCKUC COCIMHCHUS, XUMHNYICCKUC ITPOICCCHI,



4. ymeHnue XapakTepw3oBaTh OOIIHWE CBOWMCTBA, TMONYYEeHUE ¢ TNPUMEHEHUE
M3YYEHHBIX KJIacChl HEOPraHWYECKUX U OPraHUYeCKHX BEIIECTB MU HX

BAKHEUIIUX MMPEICTABUTEINIEH;

5. onucwvieamo KOHKPCTHBIC XHMMHWYCCKHUC PCAKIUH, YCIIOBUA HX IPOBCACHUSA H

YIPaBJICHUA XUMHYCCKHUMU IIPpOLICCCaAMU,

6. ymerHue MpoBOOAUTDH CaMOCTOSITCIIbHBIM XMMHUYECKUU SKCIICPUMCHT U Ha6J'IIOI[aTI>
I[CMOHCTpaHI/IOHHBIﬁ OKCIICPUMCHT, (bHKCHpOBaTL PE3VIbTAThl U ACJIaTh BBIBOIAbLI

H 3aKJIIOUYCHU 110 PE3YyJIbTaTaM,

1. NPOcHO3UpPOBANib CBOMCTBA HCU3YUYCHHBIX BCHICCTB I1I0 aHAJIOTUU CO CBOMCTBAMH

HN3YUYCHHBIX Ha OCHOBC 3HAHUS XUMHYCCKUX SaKOHOMCpHOCTCﬁ;

8. onpedensims WCTOYHUKN XUMHUYECKON WH(MOpMAIU, MOMydaTh €€, MPOBOIUTH

aHaJIN3, U3roraBJINBaTb HH(i)OpMa]_II/IOHHBII\/'I IMPOAYKT U IIPCACTABILATD €TO,

9. ymemsv  nonvzoéamvcs  00OA3aTENBHBIMU  CIIPABOYHBIMH  MaTepHaIaMHU:
[Tepuonnueckoit cucremort xumuueckux 3aeMeHToB [l. . Menneneesa, Tabnuieit
PaCTBOPUMOCTH, JJICKTPOXHUMHYECCKAM PSAIOM HAIMPSHKCHUH METAIOB, PSIAOM
AIIEKTPOOTPUIIATEIPHOCTH — JUISI XapaKTEPUCTUKU CTPOCHUS, COCTaBa U CBOMCTB
aTOMOB XMMHUYECKUX 1eMEeHTOB |—IV mepronoB u o0pa3oBaHHBIX UMH IPOCTHIX U

CJIOXKHBIX BCIICCTB,

10. ycmanosnenue  3aBUCUMOCTA  CBOWCTB M TPUMEHEHUS  BaKHEUITUX
OpPraHMYECKUX COCIUHEHUNA OT HUX XUMHUYECKOTO CTPOCHMS, B TOM YHUCIE U
OOYCIIOBJICHHBIX XapaKTEPOM ATOTO CTPOEHUs (MPEACTbHBIM WU HEMPEACIbHBIM)

U HaIM9ueM (PyHKIIMOHAJBLHBIX TPYIII;
11. mooenuposanue MOIEKY1 HEOPTaHUUECKUX U OPTAaHUYECKUX BEILIECTB;

12. nonumanue XUMUYECKOW KapTHUHBI MUPA KaK HEOTHEMJIEMOW YacTH LIEIOCTHOU

Hay4YHOU KapTHUHBI MUpA.



I[I. B meHHOCTHO-OpMeHTAUMOHHOH cdepe — dopMupoBaHre COOCTBEHHOU
MO3UIIMYU TIPU OLICHKE MOCIEACTBUM JIJIsi OKPY>KAIOIIEH cpeabl NeATeIbHOCTH
YeJIOBEeKa, CBA3aHHOM C MPOU3BOACTBOM U MEpepadOTKOM XUMHUYECKHUX

IIPOJIYKTOB;

I1l. B TpynoBoii chepe — nposedenue XUMUIECKOTO SKCIICPUMEHTA; pa3eumie
HAaBBIKOB ~ Y4€OHOW, MPOEKTHO-UCCIENOBAaTENbCKOW M TBOPYECKOU

ACATCIIbHOCTH IIPU BBIITOJIHCHUY MHAWBUAYAJIBHOI'O ITPOCKTA 110 XUMUU,

IV. B cdepe 310poBoro odpasa Ku3zHu — cobno0enue TpaBuil 0€30MMACHOTO
oOpallleHus] C BEIlleCTBaMH, MaTepHallaMy; OKa3aHWE€ MEepBOM MOMOILM MpU
OTPABIICHUSAX, OKOTaX W TpaBMax, MOJIYYCHHBIX B PE3yJIbTare HapyIICHUs
IPaBWJI TEXHUKH OE€30MaCHOCTH IpU paboTe ¢ BELIECTBAMU U Ja0OPaTOPHBIM

000py/TOBaHUEM.

Conep:xkanue kypca. 11 kinacc. ba3oBblii ypoBeHb
CrpoeHue BeliecTn
OcHoBHBIE cBeeHMs O cTpoeHuM aroma. CTpoeHHMe aroma: COCTaB sjpa
(HyKJIOHBI) W OJneKTpoHHas obOonouka. I[lonstue 006 wuzoronax. Ilonarue o
XUMUYECKOM JJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsA0M sApa.
Iepuoauveckas cucrema xumu4deckux djeMeHToB /. 1. MenaesieeBa B cBere
cBeTe Y4YeHHUsI 0 CTPOeHMH aroMa. OU3NYeCcKuil CMBICH NMpUHATON B Tabnuue /.
N. MenaeneeBa CUMBOJIMKA: TIOPSIAKOBOIO HOMEPA AIEMEHTA, HOMEpa Iepuoaa 1
HoMmepa rpynnbl. [loHATHE O BaleHTHBIX 3MEeKTpoHax. OToOpakeHHe CTPOEHUs
AIIEKTPOHHBIX ~ O0OJIOYEK aTOMOB XHMMHYECKHUX DJIEMEHTOB C  MOMOIIbIO
AIIEKTPOHHBIX U AIIEKTPOHHO-TpadUIECKUX (HOPMYIL.
OObscHEHHE 3aKOHOMEPHOCTEH HM3MEHEHUS CBOWCTB JJIEMEHTOB B NEpHOAax H
Ipynmax IepUOAUYECKON CHUCTEMBI, KaK CIEACTBUE UX DHIEKTPOHHOIO CTPOCHUS.
DNEeKTPOHHBIE CEMENCTBA XUMUYECKHUX HIEMEHTOB.
CpaBHenue Ilepuoanueckoro 3aKoHa M TeOPHMH XMMHYECKOI0 CTPOCHHS HA

(¢pustocodckoil 0CHOBE: NPEANOCBUIKM OTKpbITH llepuonnueckoro 3akoHa u



TEOPUH XHUMHUYECKOTO CTPOCHHS OPTaHUYECKHUX COCIMHEHUH; POJIb JIMYHOCTH B
WCTOPUHA XUMHH; 3HAYCHUE NPAKTUKH B CTAHOBJICHHHM W PA3BUTHUU XHUMUYECKHX
TEOPUH.

HonHass xuMUYeCKasi CBSI3b M HOHHBbIE KPUCTAJLUINYEeCKHEe PeléTKU. KaTnoHsl
Y aHUOHBI: MX 3apsijibl U KJIacCUPUKAIKs MO COCTaBy Ha MPOCThIE U CIOXKHBIE.
IIpencraBurenmu. [loagstTne 00 WOHHONW XWUMHUYECKOM CBsa3u. VoHHAas
KpUCTAITNYECKass peméTka U (U3NYECKUE CBOMCTBAa BEHIECTB, OOYCIOBICHHbBIC
9TUM CTPOCHHUEM.

KoBanenTHass  xuMuYeckasi CBfI3b. ATOMHbIE M MOJICKYJISIPHbIE
KPUCTA/IHYECKHE PeLIETKM. [lonsATHE 0 KOBaJICHTHOU CBS3H.
DNEKTpOOTPUIIATENBHOCTh, HEMOJISIpHAs MW TOJIIPHAs KOBAJIEHTHBIE CBS3H.
KpatHOCTh KOBaj€eHTHOW CBs3M. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHBIX CBS3€H:
OOMEHHBI M JIOHOPHO- aKIENTOPHBIA. [loMApHOCT, MOJIEKYINBI, KakK CIEACTBUE
MOJISIPHOCTH CBSI3U M T€OMETPUM MOJIEKYNbl. KpucTtaminueckue pemeTku ¢ 3TUM
THATIOM CBSI3U: MOJIEKYJSIpHBIE W aroMHble. (DHU3NYECKUE CBOMCTBA BELIECTB,
00YyCIIOBJICHHBIC TUTIOM KPUCTALTUYECKHUX PEIIETOK.

Mera/uinyeckasi cBsi3b. [[oHSATHE O METAIMYECKOW CBSI3M U METAJUIMYECKUX
KPUCTAJUINYECKUX peleéTkax. PU3nuecKue CBOMCTBA METAJLUIOB HAa OCHOBE MX
KPUCTAJJINYECKOTO CTpoeHHUs. [IpruMeHeHne MeTajuioB Ha OCHOBE HMX CBOWCTB.
YEpHbIe 1 LIBETHBIE CIIABBHI.

BogopoaHass xumu4yeckasi CBA3b. MEXMOJIEKYJIpHAs U BHYTPUMOJIEKYISIPHAS
BOJOPOJIHBIE CBA3U. 3HAYEHUE MEKMOJIEKYIAPHBIX BOAOPOIHBIX CBS3EM B MPUPOJIE
Y KU3HU YEJIOBEKA.

Homumepsl.  llonydyeHune  MOAMMEPOB  pEaKUUsIMU  MOJMMEPU3AUMUA U
MOJIMKOHJICHCAMU. BakHellne NpeacTaBuTeNn IUIACTMACC M BOJOKOH, HX
MOJIy4YE€HUE, CBOMCTBA U NMPUMEHEHHUE. [IOHATHE O HEOPraHMYECKUX MOJUMEPAX U
UX MPEACTABUTEIH.

JucnepcHbie cucrembl. [loHsTre o aucnepcHol ¢aze U TUCIEPCUOHHOM cpejie.
ArperarHoe COCTOSHHE pa3Mmep yacTHil ¢a3bl, KaKk OCHOBa AJis Kiaccuuxanuu

AUCIICPCHBIX CHUCTCM. 9My.TII>CI/II/I, CYCIICH3MH, adp0o30JI1 - I'PYIIIBI



rpyOOJIUCTIEPCHBIX CHUCTEM, WX TMPEACTABUTENH. 30U W Te€Id — TPYIIIbI
TOHKOAUCIIEPCHBIX CHCTEM, WX Tmpeacrasurenn. [loHstne o cuHepesnce u
KOAryJIsIUU.

Jemoncmpayuu. llepuonnyeckor CcuUCTEMBbl XUMHUYECKHUX dnemeHToB /[I. .
MenneneeBa B pa3inuHbIx opmax. Mojienb HOHHON KPHCTAUTMYECKON PEIIETKH
Ha TOpuUMepe XJopuaa Harpusa. MuUHeEpalbl C 3TUM THUIIOM KPUCTAILNIMYECKOU
PEMETKOM: KAJIBLIUT, rajinT. Moien MOJEKYIIPHON KPUCTAJUIMYECKON PEIETKY Ha
MPUMEPE «CYXOro JIbJIa» WM WOJA W aTOMHOM KPUCTAIUIMYECKOW PEIIETKH Ha
npuMepe anmasa, rpadura win kBapua. Moaens MossspHoro oobéma raza. Monenu
KPUCTAJUIMYECKUX PEHIETOK HEKOTOPhIX MeTauioB. Kosekiuu o00pas3ion
Pa3IMYHBIX AUCTIEPCHBIX cucTeM. CHHEPE3UC U KOArymsius.

Jlabopamopnvie  onvimbi.  KOHCTpyMpOBaHME  MOJEIH  METAJUIMYECKOU
XUMUYEeCKo cCBsizu. [loimydeHue KOMIOMAHOTO pacTBOpa KypHHOro Oelka,
HCCIIEIOBAHUE €r0 CBOWCTB C IOMOILIBIO JIa3€pHOM YKAa3KM M MPOBEACHUE €r0
neHarypaiuu. [lonydeHue sMyabCUU pacTUTEIBLHOTO Maciia U HaOofeHue 3a e€
paccioenueM. [lomyueHne CycneH3uH «M3BECTKOBOTO MOJIOKa» M HAOIIONCHHE 3a
€€ ceqUMeEHTAIEN.

XuMHYeCKHe peakunu

Knaccnpukanusa XxuMHUYeCKHX peakuuil. AJuioTponu3anus U HU30Mepu3alus,
KaK peakiuu Oe3 W3MEHEHHUs COCTaBa BEIIECTB. AJUIOTpONHS U €€ MNPUYUHBI.
Knaccudukamus peakumii 1Mo pa3iudHbBIM OCHOBAHHUSM: IO YUCITY U COCTaBY
peareHToB W TMPOJAYKTOB, MO (a3e, MO KCIOJb30BAHUIO KaTajauzaropa WIH
dbepmenTa, no TernaoBoMy 3pdexry. TepMoXUMHUUECKHUE YPAaBHEHUS PEaKIUH.
Ckopoctb xumMuuyecKux peakuuii. DakTopbl, OT KOTOPBIX 3aBUCHUT CKOPOCTH
XAMHUYECKUX PEAKLMI: MPUPOAA PEArHPYIONINX BEIIECTB, TEMIIEPATypa, MIOMAAb
VX CONPUKOCHOBEHHUSI PEATMPYIOLIMX BELIECTB, UX KOHLEHTPALUS, MPUCYTCTBUE
karanu3aropa. [lonarue o karanusze. DepMeHTH, Kak OHOIOTHYECKHUE
Katajau3atopbl. UTHTrMOUTOPHI, KAK «AaHTOHUMBD) KaTallM3aTOPOB U UX 3HAUCHUE.
XuMHnyeckoe paBHOBecMe M Ccnocodbl ero cmemenus. Kiaccudukamms

XUMUYECKUX PEaKIMil Mo Mpu3HaKy uX HamnpasieHud. llonstue o6 oOparumbIx



peakuusx u xumudeckoM paBHoBecuu. Ilpunnun Jle-llatense u cnocoOsbl
CMELIEHUS] XUMUYECKOTO paBHOBecHs. OOIas XapakTepUCTHKA PeaKUUid CHHTE30B
ammuaka u okcuna cepbi(V1) 1 paccMOTpeHHe yCI0BUI CMEIICHUS X PaBHOBECHS
Ha ITPOU3BOJCTBE.

I'mapoaus. OOpaTumblii U HEOOpATUMBIN TUAPONAM3bL. ['Maponu3 coieil u ero
TUNBL. ['UAPOIN3 OPraHUYECKUX COCAWHEHUN B JKUBBIX OPraHU3MOB, KaK OCHOBA
oOmena BemecTB. [loHsiTHEe 00 53HepreTMyeckoM OOMEHE B KJIIETKE U POJIU
TUJPOIU3a B HEM.

OKHCINTEIBbHO-BOCCTAHOBUTEIbHbIC peakuud. CTENeHb OKHCIEHUS U €€
ONnpejesieHne 1Mo (QopMyjaaM OpPraHMYECKUX M HEOPraHMYECKUX BEILECTB.
DOneMeHTbl M BEHIECTBA, KaK OKHUCIHWTENIM M BoccraHoBUTenu. [loHsTHe o
IIPOIIECCAX OKHUCIICHHUS M BOCCTAHOBIICHUS. COCTaBIEHUE YPABHEHUM XUMHUYECKUX
peakuuii Ha OCHOBE 3JIEKTPOHHOTrO OanaHca.

DJIEKTPOJIN3 PAaCIIABOB M PAaCTBOPOB 3JIEKTPOJMTOB. XapaKTepUCTHUKA
AIIEKTPOJIN3a, KAaK OKHCIHUTEIbHO-BOCCTAHOBUTENBHOIO Mpoiecca. OcoObeHHOCTH
IEKTPOJIN3a, IIPOTEKAIOIIET0 B  PacTBOpax WIEKTpoJuToB. IIpakrnueckoe
IIPUMEHEHUE DJJIEKTPOJM3a: IOJYyYEHHWE TaJOreHOB, BOAOPOAA, KHUCJIOpPOAA,
LIEJIOYHBIX METAJUIOB U LIEJI0UYEH, a TAKXKE aJIFOMUHUS JICKTPOJIM30M PACIIIaBOB U
pacTBOPOB COEAMHEHUM OTHUX 2IeMEHTOB. lloHsATHE O TrajbBaHOIIIACTHUKE,
raJIbBAHOCTETUU, PAPUHUPOBAHUH LIBETHBIX METAIJIOB.

Jemoncmpayuu. PacTBOpeHHE CEPHOM KHCJIOTBI M aMMHUA4HOM CEJIUTPBl U
dbuKkcaiys TEIIOBBIX SIBICHUN U1 TUX MPOIECCOB. B3anMoaeincTBUs pacTBOPOB
COJIIHOM, CEPHOM M YKCYCHOM KHCJIOT OJMHAKOBOW KOHIIEHTPALMU C OJWHAKOBBIMU
KyCcOuKaMu (TpaHyslaMH) IIMHKA U B3aUMOJIECTBHE OJJUHAKOBBIX KyCOUKOB Pa3HbIX
METaJUIOB (MarHus, 1MHKA, JKeje3a) C PaCTBOPOM COJISTHOM KUCJIOTHI, KaK MpUMEp
3aBUCHMOCTH CKOPOCTH XUMHYECKHMX PpEAaKUMM OT MNPUPOABI  BEILECTB.
B3auMoneiicTBre pacTBOpPOB THOCY/Ib(haTa HATPUs KOHIIEHTPAIIMU M TEMIIepaTyphl
C  pacTBOPOM CEpPHOM  KHUCJIOTBl. MOAEIUPOBAHUE  KUISLIETO  CIIOS».
Hcnonb3oBaHNE HEOPraHUYECKUX KaTaau3aTopoB (CoJiel xenes3a, noauaa Kamus) u

NPUPOAHBIX OOBEKTOB, COAEpPXNAIIMX Karajazy (Cblpoe Msco, KapTodenb) s



Pa3JI0KEHUS MEPOKCHIA BOAOpoAa. B3aumonencTBrue NMHKA C COMTHOM KUCIIOTOMU
HUTPATOM cepedpa, Kak MPUMEPhl OKUCIUTEILHO-BOCCTAHOBUTEIHPHOW PEAKITUN U
peakiuu oomeHa. KoHcTtpynpoBanue Monenu snekTponusépa. Buneodparment c
MPOMBIIUJIEHHOW YCTAHOBKY JIJISI OJTYYEHUS A TFOMUHUSL.

Jlabopamopnwie onvimour. VumocTpanuss npaBuiia beproiie Ha NpakTUKE —
MPOBEJICHUE peakinii ¢ 00pa3oBaHMEM OcCajka, raza U BOAbl. leTeporeHHbIN
KAaTaJu3 Ha IPUMEPE Pa3I0KEeHUS MIEPOKCUIA BOAOPOAA B MMPUCYTCTBUM JTHUOKCH]IA
mapranma. Cmemenne pasHoBecus B cucteme Fe®* + 3CNS™ « Fe(CNS)s.
HcnpiTaHne WHAMKATOpaMU CPEAbl  PACTBOPOB COJIEM PA3JWYHBIX THIIOB.
OKUCIUTEIPHO-BOCCTAHOBUTENIbHASL pEaKlMs M peakiuss oOMeHa Ha mpumepe
B3anUMO/IeHCTBUS pacTBOPOB cyib(hara meau(1l) c xeme3om u pacTBOPOM HIETOUH.
Ilpakmuueckan padoma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad 10 TEME
«XuUMHYEeCKask peaKkus».

BemecTBa 1 ux cBoiicTBa

Metamiabl. ®Pusnyeckue CBOWCTBA METAUIOB, Kak (YHKIUS HX CTPOCHUS.
JlenieHne MeTayioB HAa TPyNIIBI B TEXHUKE M XUMHH. XUMHYECKUE CBOMCTBA
METAJUIOB U AJIEKTPOXMMHUYECKHN pAnx HampsbkeHud. [loHAaTHE 0 MeTamnorepMun
(aJIFOMMHOTEPMUH, MATHUETEPMUH U JIP.).

Hemerasuibl. baaropoanbie ra3pl. Hemeramisl kak okuciaurenu. Hemerambl kak
BOCCTaHOBUTENU. P siekTpooTpuniareibHOCTH. MHepTHhIE uiu OiaropojHbie
rasbl.

Kucaorsl Heopranuveckue v opranndeckue. KucioTrel ¢ TOUKM 3peHUs] aTOMHO-
MOJIEKYJISIPHOTO y4€HUA. KHCIOTBI C TOUKH 3pEHUS TEOPUHU DICKTPOJUTHYECKOU
nuccoruani. KucioTsl ¢ TOUKH 3peHus] TPOTOHHOU Teopuu. OO0IIe XUMHUYECKHe
cBoicTBa KucnoT. Knaccudukaus KUCIOT.

OcHoBaHNSI HeOpraHu4veckue M opraHuveckue. OCHOBAHUS C TOYKU 3PEHUS
aTOMHO-MOJICKYJSIpHOTO ~ yueHHsl. (OCHOBaHHUS C TOYKM 3PEHUS TEOPUHU
DIIEKTPOJIUTHYECKOW auccounanu. OCHOBaHHS € TOYKM 3PEHUSA IPOTOHHOU
teopun. Krnaccudukammss ocHOBaHUN. XWMHYECKHE CBOWCTBA OPTraHUYECKUX U

HCOPraHUn4CCKUX OCHOBAHHUH.



AmdorepHble coeUHEeHU S HeOpraHuveckKue U OpraHu4ecKue.
Heoprannyeckne amdoTrepHble COCIUHEHHS: OKCHUIBI W THAPOKCHUIBI, — WX
CBOICTBa M moiydeHue. AMGOTEpHbIE OPraHMYECKUE COCIMHEHUS Ha IMpUMEpe
aMHUHOKHCNOT. [lenTuabl v nmenTuaHas CBS3b.

Coumn. Knaccudukamus coneil. KEcTkocTh BOAbI U cHOCOObI €€ yCTpaHEHHS.
[lepexon kapObonara B rugpokapOoHar u ooparHo. OOIIMe XUMUYECKUE CBOMCTBA
COJIEH.

Jemoncmpayuu. Komnekuus METAaJUIOB. Komnekuus HEMETAJIJIOB.
B3auMoneicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeApl0. Bcembimka
TEPMUATHON cMecu. Bcemplmka 4€pHOro mopoxa. BeITeCHEHHE TrallOreHOB M3 HX
pacTBOPOB JAPYIrMMM rajloreHamMu. B3anMoaencTBHe MapoB KOHIEHTPUPOBAHHBIX
PacTBOPOB COJISIHOM KUCIJIOTHI U aMMHUaka («IsIM 0e3 orus»). [lomyuenue aMmmuaka
Y U3YYCHHUE €r0 CBOMCTB. Pa3inuyHble Ciydyau B3aUMOIECHUCTBHUsI PACTBOPOB COJIEU
aJFOMUHUS CO ENOYbI0. [lomyyeHue )KECTKOM BOABI M YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnvie onvimol. llonydeHue HEPACTBOPUMOIO THUAPOKCUIA U €0
B3aUMOJICVCTBUE C KHUCIOTOM. lccnenoBaHue KOHIIEHTPUPOBAHHBIX PAaCTBOPOB
COJITHOM M YKCYCHOW KHCJIOT KareJbHbIM METOAOM IpH UX pa30aBlIEHUH BOJOM.
[Tonyuenne am@oTepHOro THIPOKCHAA W HM3y4YeHUE ero CBOMCTB. lIpoBeneHue
KAYECTBEHHBIX PEAKIMM 10 OIPEACICHUIO COCTAaBa COJIH.

Ilpakmuueckan padoma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«BemiecTBa 1 X CBOMCTBa.

XHMMHUA U COBPEMEHHOEe 00111eCTBO

IIpousBoacrBo aMmMuaka U MeTaHoua. [IoHATHE O XMMHUYECKOW TEXHOJOTHH.
XUMHYECKUE PpEaKIMi B TPOM3BOJACTBE amMMmuaka u MeTaHosa. OoOmas
KJ1accupUKaIMOHHAs XapaKTEPUCTHUKA PEaKIUid CHUHTE3a B IMPOU3BOJCTBE ATUX
MpoAyKTOB. HayuHble mpUHLMIBI, JIEKAIIME B OCHOBE MPOU3BOACTBA aMMHaKa U
MeTaHosia. CpaBHEHUE 3TUX TPOU3BOICTB.

XuMH4YecKasi I'PAMOTHOCTh KaK KOMIIOHEHT 00mIeill KyJbTypbl 4YeJIOBeKA.
MapkupoBka yHaKOBOYHBIX MAaTEpHUANIOB, JJIEKTPOHUKH W OBITOBOM TEXHHKH,

9KOJIOTUYHOI'O TOBApa, IPOAYKTOB IIMTAHUA, OTHKETOK I10 YXOO4Y 34 OI[@)KI[Oﬁ.



emoncmpayuu. Mopens TNPOMBIIUIEHHOM YCTAHOBKHM IIOJYYEHHUS CEPHOMU

KUCTOTEL. Mojens KOJOHHBI CHHTE3a amMMHaka. BujpeopparMeHTBl W Clallbl o

CTEIICHHU YKOJOTMYECKOM YMCTOTHI TOBApa.

Jlabopamopnvlie  onvimpi.  VI3yueHue  MapKHpOBOK  pPAa3jIUYHBIX  BHUIOB

IMIPOMBINIIJICHHBIX u IMPOAOBOJIbCTBCHHBIX TOBApPOB.






IIpumepHoe TeMaTH4yecKoe JIaHMpPoBaHue Kypca 11 kiacca 6a30B0ro ypoBHs

(1 4 B HEOemMIO, Beero 35 4, u3 HUX | 4 pe3epBHOE BpeMsi)

XapaKTCpI/ICTI/IKa OCHOBHEIX BHUJOB

Howepa Tema ypoxka OCcHOBHOE cofiepKaHuE ypoKa NEesATEeILHOCTH O0yyaromuxcs (Ha
YPOKOB I/
YpOBHE Y4E€OHBIX JICHCTBHI)
1—9 Tema 1. Ctpoenue BemrectB (9 1)
1 OCHOBHBIE CBEICHUS O Crpoenue aroma: coctaB siipa (HyKJIOHbBI) | APryMEHTHUPOBATh CIIOKHOE CTPOCHUE
CTPOECHHH aTOMa U 3JIEKTpOHHAas obonouka. [lonarue 06 aToMa KakK CUCTEMBbI, COCTOSIIECH U3
u3zoronax. [lonsTue o XumMmyeckom sJipa ¥ IEKTPOHHOM 00O0JIOUKH.
AJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C XapakTepu3oBaTh YPOBHU CTPOCHUS
OJIMHAKOBBIM 3apsJIOM siApA. BELIECTBA.
Jemoncmpayuu. 11opTpeTsl OnuckIBaTh YCTPOMCTBO U paboTy
3. Pesepdopna, H. bopa. bosbiioro agpoHHOTO KOJUTaiaepa
BuneodparmenTs u ciaitapl «bosnbioit
aZpOHHBIN KOJUTaiep», « YpPOBHH
CTPOCHHMSI BEIIECTBAY
2 [Tepunonnueckas cucrema du3znuecKuil CMbICT IPUHITON B Tabnuile | OMUChIBaTh CTPOCHUEM aToMa

XUMHUYCCKHUX DJIICMCHTOB

Menpaeneena

a1 W

CHUMBOJINKH.

XUMHUYCCKOI'O 3JIECMEHTA Ha OCHOBEC €TI0




J1. 1. MeHpeneeBa B CBETE

YUCHHUA O CTPOCHHUH aTOMaA

MIOPSKOBOTO HOMEpA JJIEMEHTA, HOMEpPA
nepuoa U HoMmepa rpynmsl. [loHsTue o
BaJICHTHBIX dJieKTpoHax. OToOpakeHue
CTPOCHHMS AIIEKTPOHHBIX 000J10u€eK
aTOMOB ~ XMMHYECKHX  DIIEMEHTOB  C
MIOMOILIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-
rpaduueckux Gopmyl.

OObsicHeHue 3aKOHOMEPHOCTEU
W3MEHEHUS]  CBOWCTB  JJIEMEHTOB B
Nepuolax M Tpynnax MepuoaNYECKOM
CUCTEMBI, Kak CJIEJICTBHE ux
3JIEKTPOHHOTO CTPOCHUSA. IJIEKTPOHHBIE
CEMENCTBA XUMUYECKHUX AIEMEHTOB.
Llemoncmpayuu. Paznnunbie Gopmbl
[leproanyeckoil CUCTEMBI XUMUYECKHUX
anemeHToB /1. . Menneneesa. [loptper
. 1. Menneneena.

JlabopamopHvie onvimul.

MopenupoBaHHUE TTIOCTPOCHUSA

NOJIOKEHUS B MIEPUOINYECKON CUCTEME
. . Menneneena.

3anuceIBaTh MNIEKTPOHHBIE U
ANIEKTPOHHO-TpadudecKue GopMyIbl
XUMUYECKHUX DIEMEHTOB.

Onpenensatb OTHOLIEHNE XUMUYECKOTO
3JIEMEHTA K ONPENCIEHHOMY

QJICKTPOHHOMY CeMeﬁCTBy




Ileproan4ecko CUCTEMBI € ITOMOIBIO

KapTOUCK

Cpasuenue [lepuoanaeckoro
3aKOHA U TEOPUU XUMHUIECKOTO
CTpoeHUs Ha puiaocodckoi

OCHOBC

Hp CAIIOCBUIKHN OTKPLITHUA

[leppoguueckoro 3akoHa H  TEOPUH
XUMHYECKOTO CTPOCHUSI OPraHUYECKUX
COEAMHEHNW; POJb JUYHOCTU B MUCTOPHUH
XUMUH; 3HAUYCHUE MPAKTUKHU B
CTAaHOBJICHUM M Pa3BUTHUU XUMHUYECKUX
TEOPUH.

Jemoncmpayuu. oprpetsr . W.

MenneneeBa u A. M. BytiepoBa

[IpencraBiars pa3BUTHE HAYYHBIX
TEOPHUI MO CIIUPATIU HA OCHOBE TPEX
dbopmynupoBok [leproanueckoro 3akoHa
Y OCHOBHBIX HaIlPaBIICHUN Pa3BUTHS
TEOPUU CTPOECHUS (XUMUUYECKOTO,
AIIEKTPOHHOTO U MPOCTPAHCTBEHHOTO).
XapakTepu30BaTh pOJib MPAKTUKHU B
CTaHOBJICHUU U Pa3BUTUH XUMUUYECKON
TEOPUH.

ApryMEeHTHUPOBATh YyBCTBO TOPAOCTH 32
JOCTUKEHUSI OTEUECTBEHHON XUMHH U

BKJIaJ] POCCUMCKHUX YYEHBIX B MUPOBYIO

HayKy

HMonHas xumudeckasl CBs3b U
HMOHHBIC KPUCTAJTIMICCKHUC

pEETKU

Karnonbl u aHWOHBL: WX 3apsabl U
KJaccu(ukaus Mo COCTaBy Ha MPOCThIC
u cinoxHeie. [IpencraBurenu. Ilonsarue

00 MOHHOM XMMHUYECKOUW CBA3U. MoHHasg

XapakTepu30BaTh HOHHYIO CBA3b KaK
CBSI3b MEX1Yy HOHAMH, 00pa3yIOIUMHUCS
B pe3yJIbTaTe OTAAYU WU IpUEMa

9JICKTPOHOB aTOMaMHU WUJIH I'PyIIIIaMA




KpHUCTaJIn4ecKas peLIETKa 51

buzndyeckue CBOMCTBA BEIICCTB,
00yCIJIOBJICHHBIE 3TUM CTPOCHHUEM.
Jlemoncmpayuu. Moaens HOHHON
KPUCTAJUIMYECKOU pelIéTKU Ha TIpuMepe
xJiopua HaTpusi. MUHEpAIIbI C TUM
THTIOM KPHUCTAJUIMYECKON PEIIETKOM:

KaJbIIUT, TaJIUT.

aTOMOB.

OHp@I{@J’IHTB MPpUHAAJIC)KHOCTb HOHOB K

TOM WJIA UHOM I'pylIic¢ Ha OCHOBAHHUHU UX

3apsa U coCTaBa.

XapaktepusoBath (pU3HMUECKHE CBOMCTBA

BCIIICCTB C HOHHOM CBSI3BI0, KaK
(GYHKIMIO BUJIa XUMHYECKOM CBS3U U

THUIA KPUCTAJUTMYECKON PEIIETKA

KoBanentHas xumnueckas
CBA3b. ATOMHBIE U
MOJIEKYJISIPHBIE

KPUCTAJNINYECKUE PELIETKU

Ilousatue 0 KOBAJICHTHOM CBSI3U.

DNEKTPOOTPULATENBHOCTD, HEMOJISIPHAS U
MOJISIPHAs

KOBAJICHTHBIC CBA3U.

Kparnocts KOBAJIEHTHOMN CBSI3U.
MexaHu3Mbl 00pa30BaHUSl KOBaJCHTHBIX
CBSI3EN: 0OMEHHBIHN u JIOHOPHO-
aKkenTopHbId. [lomspHOCTE MOJIEKYIBI,
KaK CIEICTBHE TIONSAPHOCTH CBA3U H
TeOMETPUM MOJIEKYybl. Kpucramnmueckue
pEWIETKM C  OTUM

THUIIOM CBA3HU:

MOJICKYJIAPHBIC W aTOMHBIC. duznyeckue

OnurchIBaTh KOBAJICHTHYIO CBSI3b, KaK
pe3ynbTaT 00pa3oBaHUs OOITUX
AIIEKTPOHHBIX TIAP WM KaK pe3yJIbTaT
MIEPEKPBIBAHMS DJICKTPOHHBIX
opOuTaJIeH.

KinaccudunmpoBarh KOBaJICHTHBIE
cBsi3u 1o D0, KpaTHOCTHU U CIIOCO0Y
MEePEKPBHIBAHMS DJIEKTPOHHBIX

opOuTaei.

XapaktepusoBaTh (HM3HUUECKHE CBONCTBA

BCIICCTB C KOBaJICHTHOM CBA3bIO, KaK




CBOMCTBa  BEHIECTB, OOYCIIOBIICHHBIC
TUTIOM KPUCTAJUIMYECKUX PEMIETOK.
Jlemoncmpayuu. Moaenu MOJIEKYJISIPHOU
KPUCTAJUIMYECKON PEIIETKN HA IPUMEPE
«CYXOTO JIbJIa» WU U0Jla U aTOMHOM
KPUCTAJUTMYECKON PEMIETKU HA IPUMEPE
anmasa, rpadura unu kBapua. Mopenb

MOJISIPHOTO 00BhEMa Tra3a

(YHKIHMIO KOBAJCHTHOM CBSI3U U THIIA

KPUCTAJUIMYECKON PEIIETKU

MeTrammnueckas XxuMuueckas

CBA3b

IloHsATHE O METAJUIMUYECKOU CBI3H WU

METAJTAYE CKUX KPUCTAJUIMYECKUX
pelETKaxX. duznveckue CBOMCTBA
METaJJIOB Ha OCHOBE 170:4

KPUCTAJINYECKOTO CTPOCHMUSL.
[IpuMmeHeHnEe METAJUIOB HAa OCHOBE MX
CBOMCTB. UEpHBIE M LIBETHHIE CIIABBHI.
Jlemoncmpayuu. Monenu
KPUCTAJUTMYECKUX PEIIETOK METAJJIOB.
JlabopamopHvie onvimul.

KoncTpynposanue moaenu

XapakTepu30BaTh METAINTUYECKYIO
CBSI3b KaK CBSI3b MEXK]1y HOH-aTOMaMH B
MeTajulax M CIijlaBax MoCpPeACTBOM
0000111eCTBIEHHBIX BaJICHTHBIX
AJIEKTPOHOB.

OOBSCHATH €AUHYIO TTPUPOTY
XUMHUYECKHUX CBSI3CH.

XapaktepusoBath (HM3UUECKHE CBONCTBA
METaJIJIOB, KaK (DyHKIIHIO
METaJJIMUECKOM CBSI3U U METAIJINYSCKOM

KPUCTAJUINYECKON PEIETKU




METAJUTNYECKON XUMUUYECKOU CBI3U

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

MexmonexkynsapHas u
BHYTPUMOJIEKYJISIpHAs BOJIOPOJIHBIE
CBA3M. 3HAUEHHE  MEKMOJIEKYISIPHBIX
BOJIOPOJIHBIX CBA3€HM B MPHUPOJE U KU3HU
YeJoBeKa.

Llemoncmpayuu. BuneodpparMeHTsl U
cinaipl «CTpyKTYphl O€sIKa».
JlabopamopHhvie onvimsi. JleHaryparus

oOeika

XapakTepu30BaTh BOJIOPOAHYIO CBSI3b
KaK 0COOBIN THII XMMHUYECKOH CBSI3H.
Paznmuuare MEeXMOIEKYISPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIE
CBSI3M.

PackpsiBaTh poJib BOIOPOIHBIX CBS3EH B
OpraHu3allui MOJIEKYJI OHOIIOIMMEPOB,
— 0enxoB u JIHK, — Ha ocHOBE

MCIKIIPCAMCTHBIX CBsI3eH ¢ OMOIOTHEH

[Tonumepsr

[lonyyenne  monmMmepoB  peakUUsIMHU
MOJIMMEPU3ALIMM W TOJUKOHICHCALIUH.
Baxueimue npenctaBuTeNnu miacTMace u
BOJIOKOH, KX IIOJIlyYCHHE, CBOMCTBA W
IIPUMEHEHHE. [TonsTne 0
HEOPraHMYECKHX  MOJUMEpax U  HX
MPEACTABUTEIIHN.

Jlemoncmpayuu. Konnekuuu

«ITnmactmaccel», «BomokHay. OOpas3iisl

XapakTepu30BaTh MOJIUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS.
Paznuuars peakiuu noamMepusanuy u
MTOJIMKOHICHCALINH.

OnuceIBaTh BaXKHEUIINE MTPEACTABUTEIIN
IJIACTMACC U BOJIOKOH U HA3bIBATH
00J1aCTH X TPUMEHEHUS.
YcraHaBiIuBaTh €AUHCTBO OPTAHUYECKOU

Y HEOPTaHUYECKOW XMMHUU Ha ITPUMEPE




HCOPraHN4CCKUX IOJIUMEPOB — BCIICCTB

aTOMHOM CTPYKTYpBI

HCOPIraHNM4YCCKUX ITOJUMEPOB

I{I/ICHCpCHLIG CHCTCMBI

[TonsTne o  ngucnepcHot  dasze wu
JTUCIIEPCUOHHON  cpene.  ArperaTtHoe
COCTOSIHUE pa3Mep dacTull (a3bl, Kak
OCHOBA JIJIsI KJIacCU(UKAIIUN AUCTIEPCHBIX
CUCTEM. DMYJIbCUHU, CYCTICH3UH, a3PO30JIH
— IpyMNIbl TPyOOAUCTIEPCHBIX CUCTEM, UX
MPEACTABUTENN. 30JIM U TEJIU — TPYMIIbI
TOHKOJUCIIEPCHBIX CHUCTEM, ux
npencraButenu. [loHsiTHEe 0 cuHEpe3uce u
KOATyJISIIUH.

Jlemoncmpayuu. Komnekuuu o6pa3ios
Pa3JIMYHBIX AUCTIEPCHBIX CUCTEM.
Cunepesnc 1 Koarymsnus
JlabopamopHvie onvimel.  Tlomyuenue
KOJJIOUJHOTO PacTBOpa KypHHOTo Oelika,
HCCIICIOBAaHUE €r0 CBOWCTB C TOMOIIBIO

H&BGpHOﬁ YKa3ku H IIPOBCACHHUC C€TO

XapaKTepu30BaTh Pa3IMYHbBIC THITBI
JUCTIEPCHBIX CUCTEM Ha OCHOBE
arperaTHOro COCTOSIHHSI TUCIIEPCHOM
¢da3pl U TUCTIEPCUOHHON CPEJIBI.
PackppIBaTh poJIb pa3IMYHBIX TUIIOB
JMCTIEPCHBIX CUCTEM B KU3HU MPHUPOJIBI
1 O0IIECTBA.

[IpoBoauTh, HAOMIOAATH U OTIMCHIBATH

XAMUYECKUU SKCIIEPUMEHT




neHarypauuu. [lomydenne  sMynbcuu
pPacTUTEIBHOTO Macja U HaOJIoIEeHuE 3a
e€ paccioenueM. Ilomyuenue cycneH3uu
«W3BECTKOBOIO MOJIOKa» W HaOIIOeHHE

3a e€ ceqUMEHTaIen

10—21

Tema 2. XuMu4eckune peakiuu

(12 v)

10—11

Knaccuduxanusa xumMuueckux

peakuuii

AumoTponu3anus U M30MEpU3alus, Kak
peakiud  0e3  HM3MEHEHHS  COCTaBa
BEIIECTB. AJUIOTpOINUSI U €€ NPUYUHBI.
Knaccuduxkanus peakuuii o pazaudHbIM
OCHOBAHHUSIM: TI0 YHCIy HW COCTaBy
peareHToOB U NPOAYKTOB, mo (aze, 1o
HCITOJIb30BaHUIO KaTaJu3aropa  WIH
depmenTa, 1o TemoBOoMy dddexTy.

TepMOXUMUYECKNE YPABHEHUS PEAKIIUM.

Jlemoncmpayuu. PactBopeHue cepHON

KHUCJIOTBI U aMMHA4YHOM CCJINTPBI U

OnpenensaTh MPUHAIICIKHOCTh
XUMHUYECKOU PeaKIuy K TOMY WU
WHOMY THUITy Ha OCHOBaHUH 10
Pa3IMYHBIX TTPU3HAKOB.

OTtpaxkaTh Ha MUChbME TEIIIOBOM A dEKT
XUMHUYECKUX PEAKIUN C TTOMOIIBIO
TEPMOXUMHYCCKUX YPAaBHCHUH.
[ToaTBepkaaTh KOJUYCCTBEHHYIO
XapaKTEPUCTHUKY IK30- U
SHIOTEPMHUUCCKHUX PEaKIui pacuéTamu

10 TCPMOXHUMHUYCCKUM YPABHCHUAM.




(dbuKcanyst TETUIOBBIX SBICHUMN IS 9TUX

IMpOoLcCCOB

12

CKOpOCTh XUMHUYECKUX

peakuuii

@aKTOpBl, OT KOTOPHIX 3aBUCHUT CKOPOCTb

XUMUYECKHUX peaKIInii: npupoaa

pearupyonmx BELNIECTB, TEMIEpaTypa,

mIomaab ux COIIPUKOCHOBCHHA
pearupyromux BCIICCTB, Hux
KOHIOCHTpAIusI, IMPUCYTCTBHC

karanuzaropa. [loHarne o KaTtanuse.
DepMEHTHI, KaK OHOJIOTHYECKUE
KaTaJn3aTophl. NHruouTopsl, KaK
«AaHTOHUMBD»  KaTaJlU3aTOpPOB U  HX
3HauUCHHUE.

Jlemoncmpayuu. BzanumonencTus
pPacTBOPOB COJITHOM, CEPHOU U YKCYCHOU
KHUCJIOT OJTMHAKOBOW KOHIIEHTPAIINH C

OJIMHAKOBBIMH KyCOUKaMU (TpaHyJlaMH )

MUHKA ¥ B3aUMOJEHUCTBUE OJUHAKOBBIX

YcTaHaBnIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHAYECKOW pPEaKIUU OT IPUPOIBI
pearupyronmx BeIeCTB, UX
KOHUEHTPALUH, TEMIIEPATYPhI U
IJIOIIAHA UX COIIPUKOCHOBEHMUS.
PackpsiBaTh poJib KaTanmM3aToOpoOB KaK
(aKkTOpOB YBEIMUEHUSI CKOPOCTH
XUMHAUYECKOU PEaKILUU U pacCMaTpUBaTh
UHTUOUTOPBI KaK «aHTOHUMbBD)
KaTaJIn3aToOpOB.

Xapakrepu3oBaTh (EepMEHTHI KaKk
OMOJIOTrMYECKHUE KaTaTu3aTOPbI
OeJIKOBOI MPUPOABI U PaCKPBIBATh X
POJIb B MPOTEKAaHUU OMOXMUMHUYECKUX
peaKLni Ha OCHOBE MEXITPEAMETHBIX

CBS3€EU C OMOJIOTHEN.




KYCOUYKOB Pa3HbIX METaJJIOB (MarHusl,
IIMHKA, JKeJie3a) C PaCTBOPOM COJISTHOM
KHCJIOTBI, KaK MPUMEP 3aBUCUMOCTH
CKOPOCTH XUMUYECKUX PEAKIIUNA OT
PUPOIBI BellecTB. B3aumoneicTaue
pPacTBOPOB THOCYIb(aTa HATPUS
KOHIICHTPAINH B TEMITEPaTypPhI C
pPacTBOPOM CEPHOIl KUCIIOTHI.
MonenupoBaHUE «KHUIISIIETO CIO0S.
['eTeporennblii KaTaau3 Ha IpUMEpPE
pasyioKeHus epOKCHIa BOAOPO/Ia B
MPUCYTCTBUU TUOKCH]IAa MapTraHIia.
Jlabopamophwie onvimsi. conb3oBaHue
HEOPTaHUYECKUX KaTaJn3aTopoB (coseit
xKee3a, HoJuAa Kaausi) U IPUPOTHBIX
00BEKTOB, COAEpIKAITUX KaTaiasy (ChIpoe
MsICO, KapTodenb) ISl pa3IoKeHUs

NEPOKCUA BOAOPO/Ia

[IpoBoauTh, HAOMIOAATH U OITUCHIBATH

XMMHUYECKUMN OKCIICPUMCHT

13

O6paTMOCTh XUMHUECKHUX

Kimaccudukanys XAMHYECKHX pPEaKIUil

OnuceIBaTh COCTOSTHUS XMMHYECKOTO




peakuuii. XuMU4eCKoe
pPaBHOBECHE U CITOCOOBI €r0

CMCIICHUA

M0 MpU3HAaKy uX HamnpasieHus. [lonsatue
00 00paTHUMBIX PEAKIUAX U XUMHUYECKOM
paBHoBecuu. Ilpunmun Jle-llarense u
CIOCOOBI  CMEIIEHHS  XMMHYECKOTO
paBHOBecus.  OOmiasi xapakTepucTUKa
peakiuii CHHTE30B aMMHaka U OKCHa
ceppi(VI) u paccMoTpeHHe — ycCIoBHIA
CMEILICHHS ux paBHOBECHS Ha
MIPOU3BO/ICTBE.

Jlemoncmpayuu. CMenieHre paBHOBECHS
B cucteme Fe*" + 3CNS™ > Fe(CNS);
JlabopamopHhvie onvimsi. ViimocTparus
npaBuia bepromnie Ha npakTuke —
POBEJIEHNE Peaklnii ¢ 00pa30BaHUEM

ocalKa, ra3da u BOAbI

PaBHOBECHS U MPEIIaraTb CoCoObl €ro
CMEIIEHUS B HEOOXOIUMYIO CTOPOHY Ha
OCHOBE aHAJIN3a XapaKTEPUCTUKHU
peakuuu u npuHnuma Jle-Illarense.
[IpoBoauTh, HAOIIONATH U OMUCHIBATH

XHUMHYECKUMN OKCIICPUMCHT

14—15

I'maponus

OOpatuMbIil 1 HEOOPATUMBIN TUAPOITHU3BI.
I'maponus conerr m ero tunsl. ['maposnns

OPraHu4CCKHX COGI[I/IHCHI/Iﬁ B JKHUBBIX

OnpenensTe TN THAPOIU3A COJIM Ha
OCHOBE aHaJIM3a €€ cocTaBa.

Knaccudummposats runponus coneit




OpraHM3MOB, Kak OCHOBa OOMEHa
BeniectB. [loHATHE 00 »HEpreTuyecKoM
oOMeHEe B KIJIETKE U POJU TUAPOJIH3a B
HEM.

JlabopamopHhvie onvimsi. cibiTaHuE
MHJMKAaTOPaMHU CPENibl paCTBOPOB COJIEHN

Pa3INIHBIX THUIIOB.

M0 KaTUOHY U AaHUOHY.
XapakTepu30BaTh PoJib TUAPOIU3A
OpraHUYECKUX COCAMHEHUN, KaK
XUMHUYECKOU OCHOBBI 0OMEHA BEIIECTB U
SHEPIrUU B KUBBIX OPraHU3Max.
[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XHUMHYECKUM OKCIICPUMCHT

16

OKHUCIIUTEBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUHU

Crenenp OKUCHEHUA U €€ ONpPENEIICHHE
o dbopmynam OpraHUYEeCKUX u
HEOPraHUYECKUX BEIIECTB. DJIEMEHTHI U
BEIIIECTBA, Kak OKHCIIUTEIN u
BoccTaHoButTenu. IloHsTHE O mporeccax
OKHCIICHUS u BOCCTAHOBJICHUS.
CocraBineHue ypaBHEHHH XUMHUYECKHUX
peakiMii Ha OCHOBE  DJEKTPOHHOIO
OanaHca.

Jlemoncmpayuu. BzauMoieicTBUE IUHKA

C COJITHOW KMCIIOTOM U HUTPATOM

OnpenensTe OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU KAK
MPOIIECCHI C UBMEHEHUEM CTENEHEN
OKHUCJICHHS DJIEMEHTOB BEIIECTB,
YYaCTBYIOUIUX B PEAKIUU.

Paznuuars okucnurens u
BOCCTaHOBUTEIb, TPOLIECCHI OKUCIICHUS
Y BOCCTaHOBJICHUSI.

Cocrasinsate ypaBHeHusst OBP Ha ocHOBe
AIIEKTPOHHOTO OasnaHca.

[IpoBoauTh, HAOIIOAATH M OTIMCHIBATH




cepebpa.

JlabopamopHvie onvimel. OKUCIUTENBHO-
BOCCTaHOBHTEJIbHAS PEAKIIHUS U PEAKITUS
oOMeHa Ha TIpUMEpPE B3aNMOICUCTBUS
pactBopoB cyibdara meau(Il) c sxenezom

" PaCcTBOPOM HICTIOYH.

XMUMHUYECKUMN OKCIICPUMCHT

17-18

DNEKTPOIU3 PacIljiaBOB U
pactBOpOB. [IpakTHueckoe

IMPUMCHCHHC DJICKTPOJIN3a

XapakTepuCcTHKa AJIEKTPOJIN3A, KaK
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHHOTO

nporecca. (OcoOEHHOCTH DIIEKTPOJIN3a,
MIPOTEKAIOIIETO B pacTBopax
AIEKTPOJIUTOB. IIpakTrueckoe
MPUMEHEHHUE DJJIEKTPOJIM3a: TMOJyYECHHE
rajJjoreHoB, BOZOPOA, KUCJIOPOJa,
IIIEJOYHBIX METAJUIOB M IIeJiouei, a
TaKKe ATIOMHUHUSA ANEKTPOIU30M
paciiaBOB M PacTBOPOB COCAWHEHUU
ATHUX AJICMEHTOB. ITonsarue 0

raJIbBaHOIIJIACTHUKC, TraJlbBaHOCTCI'HUU,

OnuchIBaTh IEKTPOIIN3 KaK
OKUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIN
nporecc.

Paznuuate 35eKkTposin3 paciiaBoB U
BOJIHBIX PaCTBOPOB.
XapakTepu3oBaTh MPAKTUIECKOE
3HAUEHHE JIEKTPOJIN3a Ha IPUMEPE
MOJTyYCHHSI aKTUBHBIX METAJIJIOB H
HEMETAJIJIOB, a TAKXKe
rajgbBaHOIUIACTUKH, TAIbBAHOCTETHUH,

padbUHUPOBAHUY I[BETHBIX METAJIJIOB




padbUHUPOBAHUH IIBETHBIX METAJIIOB.
Lemoncmpayuu. KoHcTpynpoBaHue
MoJIeH MeKkTponu3épa. Buneodparment
C IPOMBIIIJIEHHON YCTaHOBKH JJISI

IMOJIYYCHHA A TFOMHUHHA

19 [Ipaktruueckas padora Ne 1. Pemenue sxcniepumeHTanbHbIX 337a4 o | [lmaHupoBars, NpoBOAUTE HAOMIOAATH U
Pemenue s3kCiepuMEHTANBHBIX | TEME «XUMUYECKAs pEAKIUA» ONMCBIBATH XUMUYECKHUI IKCIIEPUMEHT C
3a/1a4 1o TeMe «XuMHU4ecKas COOJIIOIEHUEM TPABUIT TEXHUKHU
peaxIs 0€301acHOCTH

20 [ToBrOpenue u 06o01IeHNE TecTupoBaHue, pelIeHNe 3a1a4 U BBINONHATE TECTBI, pelIaTh 3a1a4y U
M3Y4EHHOTO YOPAKHEHUH 110 TEME YOPAKHEHHUS 110 TEME.

[IpoBoaUTH OLIEHKY COOCTBEHHBIX
JOCTH)KEHHUI B YCBOEHUU TEMBI.
KoppektupoBarb cBOM 3HaHUS B
COOTBETCTBHH C IJIAHUPYEMBIM
pEe3yJIBTaTOM

21 KonTponbnas pabora Ne 1 «CtpoeHue BemecTBa. XuUMHUUYECKast PEaKInsH)




22—30

Tema 3. BemecTBa n ux cBoiicrea (9 4)

22

MeTtasl

dusnueckue CBOMCTBA METAJUIOB, Kak
byHKuMs  uUX  cTpoeHus.  JleneHue
METAJUUIOB HA TPYNIIBI B TEXHUKE U XUMHH.
XUMHYECKHE CBOWCTBA METAUIOB U
MEKTPOXUMHUYECKUM DA HANPSKEHUM.
[TonsTHE 0 METaJUIOTEPMUU
(UTFOMUHOTEPMHUH, MAarHUETEPMHUH U JIP.).
Jlemoncmpayuu. Kolmekuns METaioB.
B3aumoperictBre KOHIIEHTPUPOBAHHOM
A30THOM KHCJIOTHI C MEJIbI0. Bemblika
TepMUTHOU cMmecu. [lopTper

H. H. beketoBa

XapakTepu3oBaTh busnueckue u
XUMHYECKHE CBOWCTBA METAJIOB Kak
(GYHKIIUIO CTPOCHHMSI HMX AarOMOB U
KPUCTAIJIOB HAa OCHOBE IPEICTABICHHIA
00 OBP wu mnosoxeHuss METaJIOB B
ANMEKTPOXUMHUIECCKOM Py HAIPSHKCHHM.
HaGmronats 1 onuceIBaTh XUMUYECKUI

SKCIIEPUMEHT

23

Hemeramnel. biaropoasbie

ra3bl

Hemeramnsl kak okucaurenu. Hemeramnsl
KakK BOCCTAHOBUTEJIH. Pan
AJIEKTPOOTPULIATEIILHOCTH. NueptHBIC
WU OJ1IarOpOJIHBIC Ta3bl.

Jlemoncmpayuu. Konnekunss HEMeTasaoB.

Bcenbimka u€paoro nmopoxa. BeitecHeHue

OnuceiBaTh 0COOCHHOCTH TOJIOKCHHS
HeMeTauioB B [lepuoanueckoit Tadnuie
. . MenneneeBa, CTPOEHUE UX
aTOMOB M KPUCTAJIJIOB.

CpaBHUBATh CIIOCOOHOCTH K

AJUIOTPOIIMH C MCTAJlJIaMHU.




raJIOr€HOB U3 UX PACTBOPOB APYTHMHU

rajJorcHaMu

XapakTepu3oBaTh OOITNE XUMHICCKUE
cBoMcTBa HEMeTalIoB B cBeTe OBP 1 nx
MOJIO’KEHUSI HEMETAIIOB B PSY
3IEKTPOOTPULIATETBHOCTH.

HaOmronaTh 1 onmuchbIBaTh XUMUYECKHI

SKCIIEPUMEHT

24

Kucnornr HCOPIraHN4YCCKUC U

OpPraHUYCCKHUC

Kucnorel ¢ TOYKHM 3pCHUA aTOMHO-

MOJICKYJLIPHOIO  YUCHHA. Kucnaorer ¢

TOYKH 3PCHHUA

BHGKTPOHHTHHCCKOﬁ

Kucmorel ¢ TOuknM 3peHUs IPOTOHHOM

Teopun. OOIIKME XMMHYECKHE CBOMCTBA

kucnot. Kimaccudukanus KUcior.

JlabopamopHnuwiii onvim. UccrenoBanue

KOHILICHTPUPOBAHHBIX PACTBOPOB COJISTHOM

Y YKCYCHOM KHCJIOT KaleJIbHbIM METOI0OM

npu UX pa3z0aBIeHUU BOJOM.

TEOPUH

JUuCCconuralnum.

CoOTHOCUTH NpeACTABUTENEH
OPraHNYECKUX U HEOPTAHUYECKUX
KHCJIOT C COOTBETCTBYIOLIEH
KJ1acCU(DUKAITMOHHON TPYTITION.
OmnuckIBaTh OOIIIME CBOMCTBA
OPraHUYE€CKUX U HEOPTaHUYECKUX
KUCI0T B cBeTe TOJl 1 ¢ mo3unuu
OKHCJICHUSI-BOCCTAHOBJICHHS KaTHOHA
BOZIOPOJIa WJIA AHMOHA KUCIIOTHOTO
ocCTarka.

OnpenensiTb 0COOEHHOCTH XUMHUUYECKUX
CBOWCTB a30THOM, KOHLIECHTPUPOBAHHOM

CEpHOM U MyPaBBUHOU KHUCJIOT.




[TpoBoauTh, HAOMIOAATE U OOBICHSTH
pe3ybTaThl TPOBEIAEHHOTO

XUMHYCCKOI'O OKCIICPUMCHTA

25

OcHOBaHUs1 HEOPraHUYECKUE U

OpPraHUYCCKHUC

OcHOBaHUS C TOYKH 3pCHUSL aATOMHO-
MOJICKYJLIPDHOTO YUCHHUA. OcHoBaHHus ¢
TOYKH

3peHus TEOPUH

ANEKTPOIUTUYE CKON JIACCOLALINH.
OcHOBaHMSI C TOYKH 3PEHHUS] TMPOTOHHOU
teopuu. Krnaccudukanuss oCHOBaHUIA.
XUMHUYECKUE CBOMCTBA OPraHUYECKUX M
HEOPTraHWYECKUX OCHOBAHU.
Jlemoncmpayuu. Kosmekuus menoyen u
aMHHOB. B3aumozericTeue nmapos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCJIOTHI 1 aMMHUaKa («JIbIM 03 OTHs»).
[TonyueHne ammuaka U U3y4eHUE €ro
CBOMCTB.

JlabopamopHhvie onvimei. [lomydenue

HCPACTBOPUMOI'O THAPOKCHU A U €TI0

OnuceIBaTh HEOPraHUYECKHUE OCHOBAHUS
B cBete TO/I.

XapakTepu30oBaTh CBOMCTBA
OPTaHUYECKUX U HEOPTAHUYECKUX
O€CKUIIOPOIHBIX OCHOBAaHUM B

CBETE MPOTOHHOW TEOPHHU.

[TpoBoauTh, HAOIIONATH U OMUCHIBATH

XAMUYECKUU SKCIIEPUMEHT




B3aWMOJICHICTBUE C KUCIIOTOMI

26 AMoTepHbIe coeMHEHUs Heopranunueckue amporepHbie XapakTepu3oBaTh OpraHU4eCKUe 1
HEOpPraHU4ECKHUE U COCIMHEHMSI: OKCHJIBI U TUIPOKCH]IBI, — HEOpraHuyeckue aM(oTepHbIe
OpraHUYECKHUE X CBOMCTBA U IOJYYCHHE. COEMHEHNs KaK BEIIECTBA C

AMpoTepHbIe OpraHUYECKUE COCAMHEHNS | TBOMCTBEHHON (YHKIIMENH KUCIOTHO-
Ha NpUMepe aMUHOKHUCIIOT. [lenTuabr n OCHOBHBIX CBOMCTB.

MENTUIHAS CBA3b. AprymMeHTUpOBaTh CBOMCTBA
Llemoncmpayuu. Pa3nnunele cirydan AMUHOKHCIIOT KaK aM(OTEPHBIX
B3aUMOJICICTBHSI pACTBOPOB COJIEN OPraHUYECKHUX COCAUHEHUM.
AJIOMMHUA CO LIEI0YBIO. PackpeiBaTe Ha OCHOBE
JlabopamopHhuie onvimul. [lonyuenue MEXIMPEAMETHBIX CBSA3eH ¢ Oronoruen
aM(}OTEpPHOTO TUIPOKCUAA U U3YUEHUE pPOJIb AMUHOKHCIIOT B OPTAHU3ALNHT
€ro CBOMCTB KU3HU

27 Comm Knaccudukarus coneii. XKéctkocTh Boabl | XapaKTepru30BaTh COMM OPTaHUYECKUX U

u crnocoObl e¢ ycrtpaneHus. Ilepexon
kapOoHaTa B THAPOKApOOHAT W OOpaTHO.

OO0mme XUMHUYEeCKIE CBOIICTBA COJIEH.

HCOPraHNM4YCCKUX KHUCIIOT B CBCTC TCOPUU
BHCKTpOHHTquCKOﬁ Jucconuranum.

CoOTHOCUTD MpeicTaBUTEIEH coe




Jemoncmpayuu. 1lonyuenune xECTKOM
BOJIbl U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnwvie onvimoi. [IpoBeneHne
KaU€CTBEHHBIX PEAKIUU 1O ONPEICIICHUIO

cocCTaBa COJIH.

OPTaHUYECKHUX U HEOPTAHUYECKUX
KHCJIOT C COOTBETCTBYIOLIEH
KJ1IacCU(UKAITMOHHOM TPYTIION.
XapakTepu30BaTh )KECTKOCTDH BOABI U
npensarath Crocoobl €€ yCTpaHeHHUs.
OnuceiBaTh 00IIME CBOWCTBA COJICH B
cete TO/I.

[TpoBoauTh, HAOIIONATH U OMUCHIBATH

XHUMHYECKUM OKCIICPUMCHT

28 [TpakTudeckas padora Ne 2. Pemrenne sxcniepuMeHTaNBHBIX 3a4a4 110 | [ImanupoBars, MpOBOAUTE, HAOMIONAT U
Pemenue skcriepuMeHTIBHBIX | TeME: «BemecTa u ux CBOMCTBa OIHUCHIBATh XUMHUYECKUHN IKCIIEPUMEHT C
3aza4 o treMe «BemecTBa 1 ux COOJTIOZIEHUEM MPABUI TEXHUKHU
CBOMCTBa» 0€30I1aCHOCTH

29 [ToBTOpeHue u 06001IeHNE TectupoBaHue, pelieHue 3a1ad u BrInonaHATH TECTHI, peliaTh 3a1a4u U

TCMBI

YIPaXHEHUHU 110 TEME

YIPaXHEHUS 110 TEME.
[IpoBOUTH OLIEHKY COOCTBEHHBIX
JOCTUKEHUW B YCBOCHUU TEMBI.

KoppexktrpoBarb CBOM 3HaHHUS B




COOTBCTCTBHHU C INNIAHUPYCMbBIM

pe3yabTaToM

30 KonTtponbnas padora Ne 2 «BemiecTBa 1 X cCBOHCTBa»

31—34 Tema 4. XuMus u coppeMeHHOe 00111eCTBO (4 1)

31 XuMUYECKask TEXHOJIOTUS [loHATHE O XMMHYECKOM TEXHOJIOTHH. | XapaKTepHU30BaTh XUMUYECKYIO
XVMMHUYECKUE pEaKIUU B IPOU3BOJICTBE | TEXHOJIOTHUIO KaK MPOU3BOIUTEIBHYIO
aMMHaKa u MeETaHoJIa. OO6mas | cuity oOlecTBa.
KJ1accu(UKaIMOHHAS xapakrepuctuka | OnucpbiBaTh XUMHUYECKHUE MPOLIECCHI,
peaKkuMii CMHTE3a B NPOU3BOJACTBE O3THUIX | JIEXKAIIUE B OCHOBE MPOU3BOACTBA
MPOJTYKTOB. Hayunble MPUHIUIBL, | aMMHAKa U METAHOJIa, C IIOMOIIbIO
JeXallue B OCHOBE  IPOM3BOJACTBA | POJHOTO SI3bIKA U S3bIKA XUMUMU.
aMMuaka ¥ MertaHosia. CpaBHEHHE ATHX | YCTaHABIMBATh aHAJIOTUU MEXIY ABYMS
IPOU3BOJCTB. IIPOU3BOJICTBAMH.
Jemoncmpayuu. Monenu dopmynupoBaTh 00IHE HAYYHBIC
POMBIIUIEHHBIX YCTAHOBOK MOJYYEHHUs | IPUHLHUIIBI XUMHUYECKOTO IPOU3BOJCTBA
CEpHOM KHUCIIOThI U CHHTE3a aMMHaKa

32 XuMHuuecKasi TpaMOTHOCTh KaK | MapKupoBKa yIaKOBOYHBIX MaTepUalioB, | ApryMEHTHpPOBaTh HEOOXOIUMOCTh

KOMITOHEHT OOI1IEeH KyJIbTypbl

ANIEKTPOHUKH U OBITOBOM TEXHUKH,

XUMHUYCCKOU rpaMOTHOCTH KakK




YCJIOBCKA

AKOJIOTUYHOTO TOBapa, MPOyKTOB

IMUTAHUA, STUKCTOK I10 YXOOY 3a OﬂC)KIIOﬁ.

Jlemoncmpayuu. BuaeodparMeHThI 1
CJIQMIBI O CTENIEHU SKOJOTUYECKON
YUCTOTHI TOBApA.

JlabopamopHvie onvimwi. I3yuenue
MapKUPOBOK Pa3TUYHBIX BUIOB
IPOMBIIIJIEHHBIX W MPOAOBOJIbCTBEHHBIX

TOBapOB

KOMITOHEHTa OOIIEKYIbTYPHOI
KOMIIETEHTHOCTH YeJIOBEKa.

YMeTh nmony4yarb He0OX0IUMYIO
uHGOPMAIIIO C MAPKUPOBOK Ha
YIaKOBKaX Pa3IUYHbIX POMBIIUIEHHBIX

" IIPOJOBOJIbCTBCHHBIX TOBAPOB

33—34

IToBTOpenne u 0600menue kKypca. llogBenenne uToroB yueoHoro roga

35

Pe3epBHOE Bpems




Pexomenanum mo ocHaleHu0 y4e0HOro npouecca
Y4eOHO-METOAMYECKHIT KOMIUIEKT Il u3ydeHus Kypca xumuu B 10—11

Kjaccax 0a30BOro  ypoOBHS, CO3/IaHHBI  aBTOPCKUM  KOJUJIEKTUBOM O]
pykoBonctBoM O. C. ['abpuensHa, COIEpKUT, KpOME y4eOHBIX MOCOOMH, yueOHO-
METOJIMYECKHUE U TUIAKTUUECKHE TOCOOMS
YMK «Xumus. 10 kinacc. ba3oBblil ypoBeHb»
1. Xumus. 10 kmacc: yue0. it odmeoopaszosar. opranuzaiuii / O. C. ['abpuensy,
. T. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3zoBslil ypoBeHb. YueOHUK.
— M.: [Ipocsewmenue, 2019
2. O. C. Tabpuenan, U. I Ocmpoymos, U. B. Axcénosa, Xumusa. 10 kmacc.
bazoBslii ypoBeHb. MeToinueckoe nocooue.
3. O. C. I'abpuenan, C. A. Cnadkos. Xumus. 10 knacc. ba3oBbiit ypoBenb. Pabouas
TETPaJb.
4. O. C. I'abpuensn, U. B. Tpueybuax. Xumus. 10 knacc. 3ajaq4HuK
5. DnekrpoHHas ¢popma yueOHUKA.
YMK «Xumus. 11 kaacc. ba3oBblii ypoBeHb»
1. Xumus. 11 xnacc: yue6. 1 oOmieoopaszosart. opranuzaiuii / O. C. ['abpuensy,
. T. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3zoBslil ypoBeHb. YueOHUK.
— M.: [Ipoceemenue, 2019
2. O. C. Tabpuenan u dp. Xumus. 11 xmacc. ba3oBblii ypoBeHb. MeToaudeckoe
nocobue.
3. O. C. I'abpuensan, C. A. Craorxos. Xumus. 11 xnacc. ba3oBbsiii ypoBeHb. Pabouas
TeTpajb.
4. O. C. I'abpuensn, U. B. Tpueybuax. Xumus. 11 xnacc. ba3oBblii ypoBeHb.
5. DnektpoHHas popMa yueOHUKA.

Yuurens B cBoeil paboTe MOXKET HCIOJIb30BaTh TAKXKE HOBbIE Yy4ueOHbBIC
nocobus 1y1st yrmryOnéHHoro u3ydeHus npenmera (cM. [lpunoxkenue 1)

Hngpopmayuonnwvie cpeocmea

Hnumepnem-pecypcwl Ha pycckom sa3vike



1. http://www.alhimik.ru ITpenctaBnensl cienyomue pyOpUKU: COBETHl aOUTYPHEHTY,

YUUTENI0 XUMHH, CIPABOYHUK (0OYEHBb OOJbIas MoaOopKa TaOMUIl M CHPaBOYHBIX
MarepuaioB), Becénas XWMHsA, HOBOCTH, OJMMIMAJbI, KyHCTKamepa (macca
UHTEPECHBIX UCTOPUYECKHUX CBEJCHUN)

2. http://iwww.hij.ru/ XKypHanm «XuMHS W JKU3HB» TIOHATHO M 3aHUMATEJIBHO

paccka3piBaeT 000 BCEM HMHTEPECHOM, YTO IMPOUCXOJUT B HayKe U B MHpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html  DneKTpOHHBIM KypHaT «XHUMHKH U

xuMus». B KYPHAJIC MPEACTABICHO MHOKCCTBO OIILITOB IIO XUMHUH, COACPIKHUTCIA
MHOTI'O 3aHUMATCIIbHOM I/IH(l)OpMaI_II/II/I, HOSBOHHIOIHeﬁ YBJICYDb YUCHHKOB

BKCHepI/IMeHTaJILHOﬁ YaCTbIO IIpCaAMCTA.

4. http://c-books.narod.ru JIuteparypa mo XuMuH.

5. http://1september.ru/. XKypuan «IlepBoe ceHTIOpsi» miisg yuutened U He Toibko. B

HEM InpcacTaBJICHO OOJIBIIIOE  KOJIMYECTBO pa60T YUYCHUKOB, B TOM YHCJIC U
HCCIICAOBATCIILCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIBHBIM TOpTaid €O

CChUIKaMHU Ha 00pa3oBaTeIbHbIE CAUTHI IO XUMUH.

7.  www.periodictable.ru  COOpHMK  cTareii O  XMUMHYECKHUX  DJIEMEHTax,

WJUTIOCTPUPOBAHHBIN YKCIIEPUMEHTAMH.
Humepuem-pecypc na aneiuiiCKom azvike

http://webelementes.com. Coaep>XKUT UCTOPUIO OTKPBITHUSI M ONHUCAHUE CBOWCTB BCEX

XUMHUYCCKUX JJIEMCHTOB. BYJICT ITOJIE3€H IJIA 06yqaf0m1/1x051 B A3BIKOBBIX IIKOJIaX 1

KJlaccax.
Oo0vexkmbul yueOHvIX IKCKYPCUil
1.  My3zeu:  MHHEpaJIOTHYECKHE,  KpaeBeAUYEeCKHE,  XYJA0KECTBEHHEIE,
[TonmuTexHUYECKU .

2. Jlaboparopun: y4eOHBIX 3aBEJICHUI, arpOXUMIIA00paTOPUH, IKOJIOTHUECKHE,
CaHAMUIPMHUOJIOTUIECKHE.

3. Anrexu.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

4, HpOI/I3BOI[CTBeHHBIe OOBEKTHI: XHMHUYECKHE 3aBOJbI, BOJOOYHMCTHBIC

COOPYKEHUS U IPYTUE€ MECTHBIE MPOU3BOICTBA.

MarepuajibHO-TeXHHYeCKOe o0ecreyeHre Ka0uHeTa XUMHHT
HarypaabHble 00bEKTbI

HatypanbHble 00BEKTHI, UCHOJB3yeMble B 7—9 kjaccax npu 0OydeHHU
XUMUH, BKJIIOYAIOT B C€0s1 KOJUIEKIMM MHHEPAJIOB M TOPHBIX MOPOJ, METAIIOB U
CIUIABOB, OKCHJIOB, KHMCJIOT, OCHOBAaHMH, COJI€M, B TOM YHUCJIE U MHUHEPAIBHBIX
yIOOpeHHil, a TakkKe KOJUIEKUUH OpPraHWYeCKUX BEIIECTB W MaTepHaIOB,
npenycMoTpeHHblx PI'OC («HedTr u mpoaykTel €€ nepepaboTkny», «KameHHbIN
yroiab M OPOAYKTHl  KOKCOXMMHYECKOTO  IPOU3BOJACTBa»,  «BoJoKHa»,
«IlmactmMaccb» U T. A. O3HakomiIeHHE C 0Opa3laMu HCXOJHBIX BEIIECTB M
TOTOBBIX HM3JIENIUNA TO3BOJSET MOJYYUTh HAIJIAHBIE MPEACTABICHUS 00 3THUX
MaTepuaax, UX BHEIIHEM BHJE, a TaKXKe€ O HEKOTOPbIX (PM3UYECKUX CBONCTBAX.
3HauuTeNbHblE Y4€OHO-TIO3HABATENbHBIE BO3MOXKHOCTH HMEIOT  KOJUIEKLIUH,
U3rOTOBJIEHHbIE caMMMM oOydarommmucs. IlpenMersl Ui TakuX KOJUIEKLIUN
coOuparoTcs BO BpeMs SKCKYPCHUN U JPYTMX BHEYPOUHBIX 3aHSATUH.

Konnekuuyu HCnonb3yrOT TOJABKO JUIsl O3HAKOMIIEHHS OOYyYarouuxcs c
BHEUIHUM BUJAOM U (PU3NYECKUMHU CBOICTBAMH PA3IUYHBIX BELIECTB U
MatepuanoB. /[ mpoBeneHHs XMMHYECKHX OIBITOB KOJUIEKIIMM HMCIOJIb30BaTh
HEJb3S.

XuMHYecKre peakTuBbI M1 MaTepHAIbI

OOpaiieHue coO MHOTMMHM BEILIECTBAMH TPeOyeT CTPOTroro CoOJI0EHUs
IpaBWJI TEXHUKH OE30MaCHOCTH, OCOOEHHO MNpPHU BBHIMOJIHEHUH OINBITOB CaMUMHU
oOydaromumucsi. Bce HeoOXoaumbie Mepbl NPEIOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JIOKYMEHTaX M MHCTPYKLIMSIX, a TaKKe B IOCOOMSIX IS
YUUTENEN XUMUU.

Bce peaktuBel W MaTepuanbl, HYXHbIE JUI1 IIPOBEICHUS JIEMOH-
CTPALIMOHHOTO M YYEHUYECKOTO  JKCIEPUMEHTA,  IOCTaBISIOTCS B

06IHCO6paBOBaTCJII>HBIC OopraHu3alvy  HOCHTPAJIM30BAHHO B BHIAC 3apaHCC



YKOMILIEKTOBaHHBIX ~ HaOOpPOB. [lpu  HeoOxomuMocTH  MPUOOPETEHUS
JIOTIONIHUTEIBHBIX ~ PEaKTUBOB W MaT€pUAIOB  CleAyeT oOpamiarbes B
CHeIUaIN3UPOBAaHHBIE Mara3uHAbI.

Xumudeckasi JJa0opaTopHasi ocy1a, annapaTbl U NPUOOPHI

XuMHueckas mocyla TOoJpa3JesseTcss Ha JABE TPYNIbL: JJs BBIOJIHEHUS
OTIBITOB OOYYAIOIIMMHUCS U JJI1 JEMOHCTPAIIMOHHBIX OIBITOB.

[TpuGopsl, ammapaTsel ¥ YCTAHOBKH, UCIIOJIB3yEMbIC HA YPOKaX XUMHH B 7—9
KJlaccax, KIacCU(PUIMPYIOT Ha OCHOBE MPOTEKAIOMUX B HUX (U3HYECKUX U
XUMUYECKAX TPOIECCOB C YYACTHEM BEIIECTB, HAXOMSAIIUXCA B Pa3HBIX
arperaTHBIX COCTOSHUSX:

1) mpubopsl asss pabOThl ¢ razaMu — MOJy4YeHUEe, COOMpaHue, OYMCTKA, CYIIKA,
MIOTJIONICHNUE Ta30B; PEAKIIMHA MEXKIY TMOTOKAMH Ta30B; PEAKIIMH MEXIy razamMu B
AIEKTPUUECKOM paspsijie; PeaKiui MEXIy ra3aMu MPHU MOBBIIIEHHOM JIaBJICHUH;

2) ammapaTbl U MPUOOPHI JIJISl OMBITOB C KUJAKAMU U TBEPJBIMHU BEIICCTBAMU —
NeperoHka, (QrIbTpOBaHWE, KPUCTAUIM3AIMSA; TPOBEACHUE pEaKIUi MEXIy
TBEPIBIM BEIIECTBOM M JKHMJIKOCTBIO, JKMJIKOCTBIO M JKHAKOCTBIO, TBEPABIMU
BEIIICCTBAMH.

3) natuuku PH, 37€eKTpONPOBOAHOCTH, TEMIIEPATYPHI U JP.

Bue »ToM Kknaccudukanmmu HaXoauTcs ydeOHas —ammaparypa, Mpen-
Ha3HAYCHHAS I U3YYCHHS TCOPETHUSCKUX BOTPOCOB XUMUU: IS IEMOHCTpAITUU
AJIEKTPOIIPOBOIHOCTH PACTBOPOB M JBUKEHUS MOHOB B DJICKTPUUYECKOM TOJIE, TS
U3YYCHUS CKOPOCTH XHMHYECKOM pEaKIMd ¢ XHMHYECKOTO pPaBHOBECHS,
AJIEKTPOJIN3a, TIEPETOHKU HEPTHU U T. .

BcnomoraTenbHyto posib  UTParOT HM3MEPUTENbHBIC W HArpeBaTelIbHBIC
PUOOPHI, PA3TUIHBIC TTPUCTIOCOOJICHUS JIJIS BBITIOJTHCHUS OTBITOB.

Mopnesn

OObeKTaMy MOJICTTUPOBAHUSI B XHUMHH SIBIISIIOTCSL  aTOMBI, MOJICKYJIbI,
KpUCTaJUIbl, 3aBOJCKME ammaparbl, a TakXkKe XHMHYEeCKHe Mpolecchl. B
MPETNOIaABaHNH XUMHUU UCIOJIb3YIOT MOJIEIN KPUCTALTUYECKUX PEmETOK aiMasa,

rpaduta, cepbl, pocdopa, okcuna yriaepona(lV), mona, xenesa, Meau, MarHus,



MOJENIN KPHUCTAIMYECKUX PEIIETOK BaXHEHIIMX MPEACTAaBUTEIEH KIIacCOB
OPraHUYECKUX COCAUHECHUMU.

Beinyckarorcst  HaOopbsl ~ Mojzenedl  aToMOB i COCTaBJICHUS
HIAPOCTEPKHEBBIX MOJENE MOJEKYJ, B IEpPBYIHO OuYepelb, OPraHUYECKHUX
COeJIMHEHUM.

Y4eOHble Ioco0Usi HA IEYATHOI OCHOBE

B npouecce o0OydeHHMS XUMUM HCHOJB3YIOT CIEIYIOIIME TaOIULBI
IIOCTOSIHHOTO ~ 3KCHOHMpoBaHuA:  «llepuoandeckass cucreMa  XMMHUYECKHX
anemeHToB [I. 1. MenneneeBay, «Tabnuna pacTBOPUMOCTH KUCIIOT, OCHOBaHUN U
COJIE», «ODNEKTPOXUMUYECKUN PSAI HANOPSOKEHUA METAIUIOBY», «BalleHTHbIE
COCTOSIHHAA aToma yriepona», «lIpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOCHHE
MOJIEKYJT OpTaHUYECKUX COCTMHEHUI» U JIp.

JUis opraHu3aluy CaMOCTOSTENIbHOW paboThl OOydYaroOIIMXCS HAa YpOKax
UCIOJIB3YIOT pa3HOOOpa3Hble TUAAKTUYECKHE MaTepHUalibl: TETpaau Ha Me4aTHOU
OCHOBE WJIM OTAENIbHbIE padOyne JUCThl — HUHCTPYKLHUHU, KAPTOUKU C 3aJaHUSIMU
pa3HOM CTENEHW TPYIHOCTH Il U3y4YEHHs HOBOI'O MaTepuasa, CaMONPOBEPKH U
KOHTPOJISI 3HAHUM.

JKPAHHO-3BYKOBbIE CPeICTBAa 00y4eHHs

K »KkpaHHO-3BYKOBBIM CpeACTBaM OOYYEHHSI OTHOCST TaKHe MOCoOus,
KOTOpbIE MOTYT OBITb BOCIPUHATHI C TIOMOIIBIO 3pEHUS W cayxa. ITO
KUHODUIbMBI,  KUHO(PPArMeHThl,  JauadUIbMbI,  JUANO3UTUBBI  (CHANbI),
CAUHUYHBIE TpaHCHapaHThl I TpadomnpoekTopa. Cepun TpaHCHapaHTOB
MO3BOJISIIOT MMUTHUPOBATh JBW)KEHHE IMYTEM MOCIEI0BATEILHOTO HAJIOKEHUS
OJIHOTO TPaHCHApPaHTa Ha APYTOW.

Texunueckue cpeacrsa ooyuenust (TCO)

BoNbIIMHCTBO TEXHUYECKHX CpPEICTB OOydeHUss He pa3padaTbIBaioCh
CHEIUAIBHO JUISI IIKOJBI, @ W3HAYAIBHO CIIYXKWJIO IS Tepefadu U oOpaboTKu
uH(OpPMAIMU: 3TO PA3TUYHOTIO POJa MPOEKTOPHI, TEIEBU30PbI, KOMIBIOTEPHI U T.
1. B yuebHO-BOCTIUTATEIHPHOM MPOLECCE KOMIBIOTEP MOXKET MCIOJB30BaThCS IJIf

pelieHus 3aj1a4 Hay4YHOW OpraHu3aluu TpyAa YUUTesl.



[Ipu uCONB30BaHUK TEXHUYECKUX CPEACTB OOYUYEHUS CIIEIyeT YYUTHIBATH
BPEMEHHbIE OTPaHUYCHMs, HajaraeMble CaHUTAPHBIMU MOpaBUJIAMHU M HOPMaMU
(CanlluH). HenpepbiBHAs TIPOIOJKUTEIIBHOCTD IGMOHCTPALIMU BUICOMATEPUAIIOB
Ha TEJIICBU3MOHHOM OJKpaHe MW Ha OOJBIIOM 3KpaHe C MCIOJb30BaHUEM
MYJIbTUMEIMMHOTO MPOEKTOPA HE JOJIKHA MPEBBIMIATH 17151 oOy4daronmxces B X - Xl
kinaccax Ha ypoke 30 muH Takoe ’xe OrpaHHYE€HHME pacIpOCTpaHseTCsl Ha
HEMPEPHIBHOE UCIOIb30BAHUE MHTEPAKTUBHOW JJOCKH M Ha HEMPEPHIBHYIO PabOTy
oOydJarommxcss Ha TEPCOHAIBLHOM KOMIIbIOTEpe. Pasmemniats HMHTEPaAKTUBHYIO
JIOCKY CIIETyeT TakKKe Kak M OOBIYHYIO: Ha TOM K€ BBICOTE, O0eCIeunBas Mpu 3TOM
paBHOMEpHOe ocBelleHne. Korma mocka He HCHoONb3yeTcs, €€ HEeo0XO0IUMO
oTKio4aTh. [ npodunakTHkd yTOMIIEHUs TIJIa3 B y4uyeOHBIM  mpoiiecc
HEOOXOJIMMO BKJIIOYATh PA3JIMUHbIC BUJBI ACATEILHOCTH, BKIIIOUAs CICIHATBHYIO
TMMHACTUKY JJIA TJ1a3.

ObOopynoBanne KaOMHeTa XUMHUH

Kabuner  xumum  gobkeH  ObITh  O0OpYJOBaH  CHEUUAIbHBIM
JEMOHCTPAIIMOHHBIM  cTojloM. Jlisg  obecrieueHus — JIydlied  BHUAMMOCTHU
JIEMOHCTPALIMOHHBINA CTOJ PEKOMEH/TYETCSl YCTaHABJIMBATh HA MOJIUYM.

B kabuHeTrax XWMHMM YCTaHaBIMBAIOT JABYXMECTHbIE YUYCHHYECKHUE
7a00paTOpHBIE CTOJBI C TIOJIBOJKON AJIEKTPOIHEPTHH. YUEHUYECKHUE CTOJIbI
JIOJDKHBI UMETh TMOKPBITHE, YCTOWYMBOE K JEHCTBUIO arpeCCUBHBIX XUMHYECKUX
BEIIECTB, M 3allUTHbIE OOPTUKM TIO HApPyKHOMY Kparo. KaOuHeThl XumMuu
000pYIYIOT BBHITSKHBIMU ITKaaMH, PACIONIOKEHHBIMU Y HaPYKHON CTEHBI BO3JIC
cToyia yuutensd. s mpoBeaeHUs J1a0OpaTOPHBIX OMBITOB HMCIOJB3YIOT TOJBKO
MUHHU-COUPTOBKH.

YueOHble JOCKH JIOKHBI OBITh M3TOTOBJICHBI U3 MaTEpPHATIOB, MUMEIOIIUX
BBICOKYIO aJre€3HI0 C MaTepualiaMy, HCHOJb3YEMBIMU Ui MHCbMa, XOPOIIO
OYHIIATHCS BIAXHOUW I'yOKO#, OBITh N3HOCOCTOMKUMU, UMETh TEMHO-3€JIEHBIN 1[BET
U aHTUOJMKOBOE TOKPBHITHE. Y4eOHBIE JTOCKHM OOOpPYIyIOT COPUTAMH, KOTOPHIE
JIOJDKHBL TPUKPEIUIAThCS K cTeHe Ha 0,3 M Bblllle BEPXHEro Kpas IOCKU U

BBICTYTIATh BHEpEN Ha pacctosiHue 0,6 M.



TeneBu3opsl ycTaHABIMBAIOT Ha ClEUAIbHBIX TyMOax Ha BbicoTe 1,0—1,3
M or nosa. Ilpu mnpocmorpe Tenenepenad 3pUTEIBCKUE MECTAa JTOJKHBI
pacrojaratbCsi Ha pacCTOSIHUM HE MEHEE 2 M OT 3KpaHa J0 IJ1a3 00yJaromuxcsl.

JIns MakCHMaJIBbHOTO HCIIOJB30BaHUs JTHEBHOIO CBE€Ta M PABHOMEPHOIO
OCBEILICHUS] Y4YEOHBIX IOMEIICHUH HE CIENyeT pa3MellaTh Ha MOJOKOHHUKAX
IIMPOKOJIUCTHBIE PACTEHUS, CHWXKAIOIIUE YPOBEHb E€CTECTBEHHOIO OCBELICHUS.
BeicoTa pacTteHuii He AOJDKHA MHpeBbIIAThlS cM (0T moAgoKoHHMKA). PacteHus
1esnecoo0pa3Ho pa3MellaTh B MEPEHOCHBIX LIBETOYHMIIAX BHICOTOM 65—70 cMm ot
10JIa WJIU TIOJIBECHBIX KAIIIO B MPOCTEHKAX MEXIY OKHAMHU.

JUist oTnenku y4eOHBIX MOMEUIEHUH HCIONb3YIOT MaTepuaigbl M KpPacKH,
CO3/Ial0IllM€ MAaTOBYIO MNMOBEPXHOCTh. JlJii CT€H y4eOHBIX MOMEIICHUN CcleayeT
UCITI0JIb30BaTh CBETJIbIE TOHA KENITOT0, OEXKEBOr0, PO30BOr0, 3€JIEHOT0, TOIY0O0ro
L[BETOB; J1JIs IBEpE, OKOHHBIX paM — OEJIbIil LIBET.

Kabuner xumuu J0DKEH OBITh OCHAIIEH XOJIOAHBIM U TOPSIYUM
BOJOCHA0KEHUEM U KaHAJIU3aIUeH.

B xabunere Xumuu 0053aTENIBHO JTOJDKHA OBITH amnTedKa, COCTAB KOTOPOU

YTBCPKAACTCA MECTHBIMU OPTaHAMU YIIPABJICHUA.

IInanupyembie pe3yJabTaThbl H3yYeHUs] Y4eOHOro npeaMera « XuMus» Ha
YPOBHeE Cpe/Hero o0uero 00pa3oBaHus

Buvinycknuk na 06a3060m ypoene Hayuumca:
— NOHUMAamMb XAMHYECKYI0 KAPTUHY MHUpa KaK COCTABHYIO 4YacTh ILIEJIOCTHOU
Hay4YHOU KapTHUHbI MUDA,
—  packpvleamb  pONb XAMMM WM XMMHMYECKOTO  IIPOM3BOJACTBA  Kak
MPOU3BOJIUTEIBLHOM CUITBI COBPEMEHHOT'O OOLIECTBA;
— opmynuposams 3HaU€HHUE XUMUHU U €€ TOCTHKEHUH B MOBCEAHEBHON >KU3HU
YEJI0BEKa,
— ycmanaeaueams B3aUMOCBA3UM MEXAY XUMUEH U OPYTMMH €CTECTBEHHBIMU

HayKaMu;



— ¢opmynuposams OCHOBHBIE TIOJOXKCHHUS TEOPUU XHUMHUYECKOTO CTPOCHUS
opraHu4eckux coenrHeHuid A. M. BymiepoBa u WILTIOCTpUPOBATh UX MPUMEPAMHU
U3 OPraHUYECKOM U HEOPTAHUYECKON XUMUU;

— apeymenmuposams YHUBEPCAIbHBIA XAPAKTEP XUMHUYECKUX MOHSATHM, 3aKOHOB
Y TEOPH 1JI1 OPraHUYECKON U HEOPTAHUYECKON XUMUU;

— ¢hopmynuposamo Ilepuonuueckuii 3akon J[. 1. MenneneeBa u 3akOHOMEPHOCTH
M3MEHEHUM B CTPOCHHMHM U CBOMCTBAX XMUMHUYECKUX AJIEMEHTOB U OOpPa30BaHHBIX
UMU BelecTB Ha ocHoBe Ilepuomuueckodt cucTeMbl Kak Tpaduueckoro
otoOpakeHus [lepronnueckoro 3akoHa;

— Xapakmepuzosamb S- U P-DIEMEHTBI, a TAKXKE KEJIE30 MO HUX MOJIOKEHHUIO B
[Tepuognueckou cucreme /. 1. Menneneena;

—  Ka1accuguyuposames XUMHUUYECKUE CBSI3M M KPUCTAUIMYECKHUE PEHIETKH,
OOBSICHATh MEXaHM3Mbl WX OOpa30BaHHS M JOKa3bIBaTh EIUHYIO MPUPOITY
XUMHUYECKUX CBs3el (KOBaJEHTHOM, HOHHOM, METaJITMICCKOM, BOJIOPOTHOM);

— 00bsCcHAmMb TPUIUHBI MHOTOOOpa3usl BEIIECTB, UCMOJbB3YS SBJICHUS W30MEPUH,
TrOMOJIOTHH, aJUIOTPOIUY;

— Kaaccu@uyuposams XUMUUECKUE PEAKIIMU B HEOPTraHUYECKON U OpraHUuYeCKOM
XUMUU TI0 PA3JIMYHBIM OCHOBAHUSM U YCMAHAIUEamy CIeUPUKY TUIIOB PeaKui
OT OOIIETO Yepe3 0COOCHHOE K UHUYHOMY,

— Xapakmepu3zosams THUAPOIU3 KaK cHeuupuyHbli OOMEHHBIM mpolecc Hu
packpwiéams €ro pojb B )KUBOU U HEXKUBOU IIPUPOJIE;

—  Xxapakmepu3o6amuv  JJEKTPOJIU3  KaK  CHEU(UUHBIA  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIN MPOLECC U OMPEAEIATh €r0 MPAKTUYECKOE 3HAYCHHUE;

—  Xapakmepuzo6ambo KOPPO3UI0 METaJIOB KaK OKHUCIIUTEIIbHO-
BOCCTaHOBUTEIBbHBIN MPOIIECC U npediacams CIIOCOOBI 3alTUTHI OT HEE,;

— Kaaccugpuyuposams HEOPTaHUUYECKUE U OPTAaHUYECKUE BEIICCTRA,;

— Xxapakmepuzogams OOIMEe XUMHYECKHE CBOMCTBA BAXKHEWIIMX KJIACCOB
HEOPTraHWYECKUX M OpPraHMYEeCKUX COEAMHEHW B IUIaHE OT O00IIero uepes

OCOOEHHOCTH K €IMHUYHOMY;;



— UCNONBb306aMb 3HAKOBYIO CHCTEMY XHMHYECKOTO SI3bIKa I OTOOpaKeHUS
cocTaBa (XuMuueckue GOpMyJTbl) U CBOUCTB (XMMUYECKHUE YPABHEHNS) BEIIECTB;
— UCnonb306ams TPABUIIA W HOPMBI MEXKIYHApOJAHOW HOMEHKIATYyphl s
Ha3BaHUU BEUIECTB MO GopMyliaM U, HA00OPOT, /ISl COCTABICHHS MOJICKYISIPHBIX U
CTPYKTYPHBIX (POPMYJI COCTMHEHUMN MO0 UX HA3BAHUSIM;

— 3Hamb TPUBUAJBHBIE HAa3BaHUS BAXHEHUIIMX B OBITOBOM OTHOIICHHUU
HEOPTraHWYECKHNX U OPraHUYECKUX BEUIECTB;

— Xapaxmepu3o6amb CBOWCTBAa, IOJIYYEHUE U IPUMEHEHUE Ba)KHEHUIIUX
NPECTaBUTENICd KJIACCOB OPraHMYECKHX COCAUMHEHUN (AJKaHOB, aJKEHOB,
aJIKMHOB, AQJIKAJIUEHOB, apOMaTHYECKUX YIVIEBOJOPOIOB, CIUPTOB, (EHOJIOB,
aJIbJIETUJIOB, MPEAEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT, CIOXKHBIX 3(hUpOB

U KUPOB, YIIICBOJOB, aMUHOB, aMUHOKHCIIOT);

- ycmauaenuéams  3aBUCUMOCTh  DKOHOMHUKH  CTpaHbl OT  JI0OBIYH,
TPAHCIIOPTUPOBKU U NIEPEPAOOTKHU YIIIEBOJOPOIHOTO ChIphs (HEDTU U IPUPOTHOTO
rasa);

—  DJKCHEPUMEHTAIbHO n00meepicoams COCTaB M CBOMCTBA Ba)KHEHIINX
IpEICTaBUTENICH N3yUYEHHBIX KJIACCOB HEOPTaHMYECKHX W OPraHMYECKHUX BEIIECCTB
C CcOONIONEHWEM TPaBWJI TEXHUKUA O€30MacHOCTH sl pabOThl ¢ XUMHUYECKUMH
BEIIECTBAMH U JTAOOPATOPHBIM 00OPYIOBAHHUEM;

— Xapakxmepu3zo08ams CKOPOCTb XHUMHUYECKOH peakuud U e€ 3aBUCUMOCTH OT
pa3TUYHBIX (PAKTOPOB;

— Xapaxkmepu306ams XUMHUYECKOE PaBHOBECHE M €r0 CMEIICHHE B 3aBUCHMOCTH
OT pa3Iu4HbIX (PAKTOPOB;

— npou3600ums pPacu€Thl MO0 XUMUYECKUM (QOpMyllaM U YpaBHEHHSIM Ha OCHOBE
KOJIMYSCTBEHHBIX OTHOIICHUH MEXKIY YIaCTHUKAMU XUMUYCCKUX PEaKIIN;

— cobar00ame TpaBuiia HKOJIOTHYECKOM 0€30MacHOCTH BO B3aMMOOTHOUICHMSIX C
OKpy)Xaroliei cpemoil mpu oOOpalleHHH C XUMHYECKMMU  BEIIECTBAMH,
MaTepHuallaMy U MPOIIECCaMHU.

BblnyCKHllK Ha 0a3060Mm YPOGBHe notyuum 603MOIHCHOCHb HAYUUMDbCA:



— UCNnONb306amMsb METOAbl HAYYHOIO IO3HAHMSI IPHU BBIIOJHEHUU IPOEKTOB U
y4eOHO-UCCIIEI0BATENbCKUX 3a/1a4 XUMUYECKON TEMATHKU;
— NpPOCHO3UpPO8amMb CTPOEHUE M CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX H
OpraHUYECKUX BEIIECTB HA OCHOBE AHAJIOTHH;
— NPO2HO3UpPO8aAMb TEUEHUE XUMUYECKUX MPOLECCOB B 3aBUCUMOCTHU OT YCIIOBHI
UX MPOTEKAHUs U TpeJjiarath CrocoObl yIpaBIeHUs STUMU IIPOLIeCCaMu;
— ycmanaeaueams B3aMMOCBS3M XUMHUHU C IPEIMETaMH T'YMaHUTApHOTO IHUKIIA
(SI3BIKOM, JIUTEPATYPOM, MUPOBOM XY/I0)KECTBEHHOM KYJIBTYpO);
— packpvieams poOllb XUMUYECKMX 3HAaHUW B Oyaylield NpakTUYECKOM
NEeSATEIbHOCTH;
— packpwvleamb POib XUMUYECKUX 3HAHUN B (OPMHUPOBAHUU WHIUBUIYATbHOU
00pa3oBaTebHON TPACKTOPUH;
— NpOocHO3Upo8ams CIOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKHX BEILECTB
OPOSIBISATh OKHUCIUTENbHBIE W/WIM BOCCTAHOBUTENBHBIE CBOWCTBA C YYETOM
CTENEHE OKUCIIEHHSI JIEMEHTOB, 00PA3YIOIIHX UX;
— apaymenmupoeams €IWHCTBO MHUpa BEIIECTB YCTAHOBIEHHEM TI'€HETHYECKOU
CBSI3U MEX]ly HEOPIraHMYECKUMU U OPTaHUYECKUMHU BEIIECTBAMU;
— @nademb XMUMHMUYECKHM SI3BIKOM JUIsi OOOTalIeHHsl CJIOBApHOIO 3amaca Hu
pPa3BUTHS pEUH;
— Xapakmepu306ams CTAHOBJIEHUE HAYyYHOW TEOpHUHM HA MPUMEPE OTKPBITUSA
[leppoguyeckoro 3akoHa M TEOPUHM XHWMHUYECKOIO CTPOEHUS OpraHUYEeCKHUX
BEIIECTB;
— KPUTHYECKH OMHOCUmMbCS K TICEBJOHAYYHOW XHMHYECKOW HWHOOpMaIui,
N0JIy4aeMOM U3 Pa3HbIX HCTOYHHUKOB;
— noHumams TIOOAIbHBIE TMPOOJEMBbI, CTOAIIME TMepel YeIOBEYECTBOM
(3KOJIOTMYECKHE, SHEPTETUYECKUE, CBIPBEBBIE), U npediazams MYyTH UX PELICHUS, B
TOM YHCJIE U C IOMOILBIO XUMHH.

Ipuaoxenne 1. Ocod0eHHOCTH YUeOHBIX MOCOOMI yriry0éHHOrO ypoBHs 10 u

11 knaccoB O. C. I'aOpuensina, U. I. OctpoymoBa, A. H. JIéBkuHa,

C. A. CiaankoBa



1. HanpagJieHbl HA INIy0OOKHE CHCTEMHbIE 3HAHUSA

Kypc 10 knacca HadvmHaeTcs CO 3HAKOMCTBA C IPEAMETOM OpPraHUYECKOM
XUMHH, U3Y4ECHUS] TEOPUH CTPOCHMS OpraHu4ecKux coeauHeHnid A. M. bytieposa
U THOpHUIM3alMd aTOMHBIX OopOuTasneil. 3aTeM paccMaTpUBAIOTCS KiacCU(pUKALUs
OpraHUYECKUX COCIMHECHHWW, MPHUHLMIBI WX HOMEHKJIATyphl, a TakKke
KJIacCU(PUKALUs peaKLUil B OpraHN4eCKON XUMHUU.
[lepBoHaYaJIbHBIE TEOPETUYECKUE 3HAHUS JaJee MHOTOKPATHO 3aKpEIUIsIFOTCS
Y Pa3BUBAIOTCA INPU MW3YYEHUU KJIACCOB OPraHWYECKUX COCOUHEHUH OT
YIIEBOAOPOIOB 10 a30TCOAEPKAIUX COEIUHEHUIN U TOJTUMEPOB.
Takoe mnoCTpoeHHE Kypca MO3BOJISIET B IIOJHOM MEpEe HE TOJBKO IIHPOKO
UCIOJIB30BaTh  JEAYKTHBHBIA MMoaxoJl B oOydeHun xumuu 10 kiacca, HO U
peanu3oBaTh HUICI0 TEHETHYECKOM CBSI3M  MEXKIAY KJIacCaMH OpPraHUYeCKUX
COCIMHEHUH.
Ocoboe BHMMaHHME B Kypce€ OpPraHMYEeCKOW XUMHUH YJEJIECHO CIOXKHBIM JUIs
MOHUMAaHUs BOIPOCAM: B3aMMHOMY BJIMSIHUIO aTOMOB B MOJIEKYJIaX, B TOM YHCIIE
JUISL TIPEICKa3aHMsl CBOMCTB COCOUHEHUM; MEXaHW3MaM U 3aKOHOMEPHOCTSIM
NPOTEKaHUSI XUMHUYECKUX PEAKUUH, YTO HEOOXOAMMO JJIsi MPOTHO3UPOBAHUS

MNPOAYKTOB, IIPOCTPAHCTBCHHOMY CTPOCHHUIO YIJICBOJOB, aMHMHOB, aMHHOKHUCJIOT,

OCJIKOB U HYKJIICMHOBBIX KHUCJIOT.

O. C. InGpuensn
M. I. Ocrpoymon
C. A. Crnaaxon

OPIrAHNYECKAA

Xnmus




Kypc 11 knacca HaunHaeTCsl C paCCMOTPEHHUSI CJI0KHOTO CTPOCHUSI aTOMa Ha
OCHOBE KBAHTOBO-MEXAHWYECKUX MPEACTABICHUNA O CTPOCHUU €ro sapa u
AIICKTPOHHON O0O0JIOUKH, a TaKXKe SACPHBIX peakiuil. Takas TeopeTnueckas Oaza
MO3BOJISIET HA APYTOM YPOBHE M3YUYUTh MEPUOJINUYECKUN 3aKOH U NMEPUOIUYECKYIO
cucteMy xuMuueckux syiemeHToB [l. M. MenaeneeBa u emi€ pas3 OLEHUTH €ro
HaY4YHBIN MMOJIBUT, HA HECKOJIBKO JCCATHICTUN ONEPEANBILIETO HAYYHYIO MBICTb.

3areM u3y4aeTcs CTPOCHHME BEIIECTBA, OCHOBHBIC THUIbI XWMHYECKOU CBS3H.
3HaHUS YYaAIIUXCS «XMMHUHU B CTATUKE» JOMOJHSIOTCSA CBEACHUSIMHU O KOMITJIEKCHBIX
COCMHEHUAX U JUCIEPCHBIX cucTemax. JIOTMYHO nanee paccMarpuBarOTCs TaKue
TOMOTEHHBIE CHCTEMBI, KaK PAacTBOPHI M CIOCOOBI BBIPAXKEHUS KOHIIEHTpAllUU B
HUX.

N3yueHne OCHOB XUMHUUYECKOM TEPMOIAMHAMUKH, TMOHATHM 00 HSHTANIBIIUU U
SHTPONMUH, 3aKOHOB lecca, TO3BOJSAIOT Ha OoJjiee BBICOKOM YpPOBHE H3YYHTh
3aKOHOMEPHOCTH TIPOTEKAHUS XUMHYECKHX PpEaKIuidl H (PU3HKO-XUMHUYECKUX
MPOLIECCOB.

XUMHUYECKHE pEaKIUM B pacTBOpax pPacCMaTpUBAIOTCS TAKKE HAa HOBOM
TEOPETUYECKOM YPOBHE MOCJE BBEICHUS MOHATUS O BOAOPOAHOM IOKa3aTese U
W3YYCHHUS TPOTOJIUTUYECKOM TEOpUM KHUCIOT U OcHOBaHuU. (O0001maroTcs
CBEICHHUSI O HEOPTaHUYECKUX M OPTaHUYECKHUX KHCJIOTaX U OCHOBAHUSX B CBETE
MPOTOJIUTUYECKOW TEOPUU U TEOPHUU DIICKTPOJIUTUUECKON TUCCOIMALINM, A TAKKE
COJIEW B CBETE TECOPHUU DIICKTPOJIUTHYECKON JUCCOLUAIINAH.

OtnenbHas miaBa NOCBSIIEHA OKUCIUTEILHO-BOCCTAHOBUTENBHBIM MPOIECCaM, B
TOM YHUCJIE METOJIaM COCTABJICHUS YPABHEHUMN U JICKTPOJIN3Y, KOTOPBIE BAKHBI JJIS
YCIIEIIHOM CIa4y UTOTOBOIO 3K3aMeHa. boibllioe BHUMAHUE B 3TOW IJIABE YIEJIEHO
U XUMHUYECKHM MCTOYHHUKAM TOKa, 0€3 KOTOPBhIX CIOXKHO TMPEICTaBUTh
COBPEMEHHOE 00IIIEeCTRO.

XUMHUS HEMETAJUIOB U METAJJIOB, BAKHEUIINX MPEACTABUTEICH ATUX KJIACCOB
BCILIECTB M HUX COEAWHEHUM H3ydaeTcs B CHCTEME (COCTaB <> CTPOCHHE <>
CBOMCTBA <> TMPUMEHEHUE <> TIOJIIyUYEHUE <> HAXOXKACHUE B NPUPOAE) U

pacCcMaTpuBCTCs B CHHHOﬁ CBA3H OpFaHquCKOﬁ 141 HGOpFaHHqCCKOﬁ XUMHUH. Takum



o0pa3oM peanusyeTcs TJIaBHAs HIES Kypca — EIUHCTBO XUBOTO W HEKHBOTO
MaTepUAITHPHOTO MHPA, OTIMCHIBAEMOT0 OOIIMMH 3aKOHAMU XUMUH.

PackpeITh pONh XUMHYECKOW HayKd, KaK TPOU3BOIUTEIHHON  CHIIBI
COBpEMEHHOTO oOOIIecTBa TMO3BOJSIET IViaBa 3aBepmiaromas kKypc 11 kiacca

«XHUMHUSA U OOIIIECTBOY.

BIAS

XUMUS

L’!’A\W'W/A

2. BkiI104aoT npoayMaHHYI0 CHCTEMY 3aJaHHU, MO3BOJIAIONIYI0 3(pPeKTUBHO
NMOArOTOBUTHCH K ycnemHoi cnaye EI'J

3amanus nociie Kaxxaoro naparpada pazoutel Ha pyOpUKH, 3HAKOMbIE yHaAITUMCS
IO KypCY OCHOBHOM IIKOJIBI.

3HaHue TOHATHH, (OPMYIUPOBOK 3aKOHOB, OCHOBHBIX IOJIOXKEHHI TEOPHH,
KOTOpPbIE€ YaCTO HEOOXOAMMSBI JIJIsl BBINOJHEHUs nepBod yactu EI'D, nmpuBeneHsl B
pyopuke «IIpoBepsTe cBOU 3HAHUS.

3ananust pyopuku «lIpuMeHnuTe cBOM 3HaHHUS MPOBEPSIOT YMEHHE YyHaIIUXCS
BOCIIOJIb30BaTbCAd HM3YYEHHBIM MAaTEpPUaJOM ISl PELICHHS TECTOBBIX 3aJaHUN U
pacu€THbIX 3ama4d B popmare EI'D BTopoii yactn. OTBETHI Ha pacyETHHIC 3aJa9H
MOYHO HAalTH B KOHIIE yUeOHHMKA.

Brimonnenne 3amanuii u3 pyopuk «Bwipasu cBo€ MHenne» u «Vcmomb3yiite
JOTIOTHUTENBHYIO HHGOPMAIINIO» TO3BOJIUT YYalIUMCS HAYYUTHhCS HE TOJIBKO
JlaBaTh COOCTBEHHYIO OLIEHKY (DakTam, SIBICHUSIM U COOBITUAM C Pa3HbIX TOYEK

3pCHUA, HO M IMPCACKA3bIBATb XHUMHYCCKHUC CBOMCTBA BECIICCTB Ha OCHOBC HX



cTpoeHHs. Takue ymMeHus MO3BOJAT YCHEIIHO chnpaBuTCs C 3agaHusmu EI'D,
HaIIPaBJICHHBIMU HA «CBSI3b C KU3HBIO.

[Tocne kaxmoro maparpada NpuBeIEHO W30BITOYHOE KOJIMYECTBO 3aJaHUM, UTO
MO3BOJIUT KAY€CTBEHHO OTpadOTaTh IIOJYYEHHbIE 3HAHUS W YMEHUS  Ha
Ppa3HO00pa3HbIX MpuMepax B GopMe BOIIPOCOB, TECTOB, 3a]1au.

3. Conepkat XMMHYECKHUI MPAKTUKYM, KOTOPBIii M0O3B0JIsAET c(hopMHPOBATH
NMPAKTHYeCKHE YMEHHS U HABBIKHU 10 padoTe ¢ BellleCTBAMH

[IpoBenenune 10CTaTOYHOrO KoJMuecTBa (BocbMu B 10 Kjacce U TpUHAALIATH
B 11 kiacce) mpakTUyeckux paOOT MO3BOJUT YYalIUMCSI HE TOJIBKO OTpadOTaTh
HaBBIKM OOpAIllEHHs C BElIeCTBaMU M JIa0OPATOPHBIM OOOpPYIOBAHHEM, HO U
3aKpenUTh TEOPETUUYECKUE 3HAHHUS, B TOM YHCIE C TOMOIIBI0 HAOIIOIEHUS
Ka4EeCTBEHHBIX PEAKIUN.

Hekotopsie npakTudeckue pabOThl HE MPEAoaraloT Y€TKOM WHCTPYKIIHUH,
a TO3BOJIAIOT Y4YalllUMCS CaMUM TIOCTPOUTH IIJIaH JACUCTBUH M MoJ00parh
HEOOXOJMMbIE PEAKTUBBI I BBIMOJHEHUS] TOCTaBIEHHOW 3adauu. Hampumep,
Peuienue skcniepruMeHTaNIBHBIX 33/1a4 110 TeMe «llonmyueHue coenHeH il MeTaioB
Y UCCJIEIOBAHHUE UX CBOUCTBY

4. llpeanosiaraloT BApMaTUBHOE U3yUeHHe Kypca

denepalbHbIN rocyaapCTBEHHBIN 00pazoBaTeIbHBIMI CTaHAapT
peaycMaTpUBaET 3yYEHUE Kypca XMMUU B CPEIHEN IIKOJIE KaK COCTABHOM YacTu
npeaMeTHo obnactu «EcTecTBeHHO-HAy4YHBIE MPEIMEThD» Ha YIIIyOJIEHHOM
ypoBHe U3 pacuéta 3 4 B Hemento (210 4 3a 1Ba rojia o0ydeHus1), OJHAKO OMUPAsCh
Ha OMNbBIT MpenofaBaHus OOJBIIMHCTBO YYHUTENEH, OTMEYaroT, 4YTO [JIs
sapdektuBHON moArotoBkn kK EI'D HeoOXoaumo u3ydyeHHe Kypca XUMUHU Ha
yriyon€éHHOM ypoBHE U3 pacuérta 5 u B Hegemto (340 9 3a ;nBa roga oOyuyeHuUs ).
Jnst yu€ra 1aHHBIX BAPUAHTOB K MpEjIaracMoMy Kypcy COCTaBICHO TEMAaTUUYECKOE
MJJAHUPOBAHUE KaK Ha 3 4, TaK U Ha 5 4.

5. UMeT y100HYI0 U JIOTUYHYI0 CTPYKTYPY
B Hauane kaxmoro maparpada mpuBOIUTCS MPOOJEMHBIM BOMPOC, OTBET HA

KOTOPBIM ydYaliuecss MOTyT HaWTH MpU HU3Y4YEHUHW JaHHOro mnaparpada. JlaHHbii



BOIIPOC AKIICHTHPYET BHUMAHHE YYAIIUXCS HAa CYTH COAepkKaHus maparpada, a
YUUTENIO IOMOTAET CO3/1aTh MOTUBAIMIO JIJIs1 U3yUYEHUS] HOBOU TEMBI.

Iony:XKupHBIM MIPUPTOM BbIIETIEHBI TEPMHUHBI, CMBICII KOTOPBIX YYalllHecs
JOJKHBI XOPOILIO TOHUMATb.

Kypcueéom BbIfieNeHbl Ha3BaHUSI HEKOTOPHIX OPraHUYECKUX BEIIECTB U
TEPMUHBI, Ha KOTOPHIE YUYUTEIIO U y4alIUMCs HE0OX0AMMO 00paTUTh BHUMAaHUE.

B pamkax mpuBeneHbI onpeeseHus], mpaBuia U (HOPMYIUPOBKH 3aKOHOB,
KOTOpbIE€ HEOOXOIMMO BBIYYUTh HAaU3YCTh.

Menkum mpudToM HaOpaH TEKCT, KOTOPBIN OyAET MOJe3€eH JJIsl MIOHUMaHUs
OCHOBHOI'O MaTepuasa.

B konne kaxaoro maparpacda nepeqyrciieHbl OCHOBHBIE PacCMOTPEHHBIC B
HEM MOHATHUS. DTO MO3BOJSET YYEHHKAM IMPOBECTU Pe(IEKCUI0, a YUUTENIO

AKICHTUPOBATh BHUMAHHNC HAa HOBLIX ITOHATHAX.



