TOCYJAPCTBEHHOE BIO/J’KETHOE OBIHIEOBPA3OBATEJILHOE YUPEXKJIEHUE
CAMAPCKOM OBJIACTH OCHOBHASI OBIIIEOBPA3OBATEJIBHAS IIIKOJIA Ne 20
HMEHMU B.®.I'PYIIIUHA I'OPOJIA HOBOKYHUBBIIIEBCKA TOPOJCKOI'O OKPYT' A
HOBOKYWBBILIEBCK CAMAPCKOM OBJIACTHU

PABOYAA ITPOT'PAMMA 11O XUMHUHN

8-9 kjacc



Pe3yJ’[LTaTLI H3yYCHUA yqeﬁﬂoro npeamera

3yuenne XuMHUHU B OCHOBHOM MIKOJIE JIAET BO3MOKHOCTE JJOCTUYD CIEAVIONIUX PE3VILTATOB

Juunocmmuuie:
Y yuawiuxca 6yoym cpopmupoganl:
1) BociuTaHHWE POCCHICKOW TPaXKJAHCKOW WIACHTUYHOCTH: IaTPUOTU3MA, JIOOBU M YBAXKCHHUIO K

OTeuecTBY, YyBCTBA TOPJOCTH 32 CBOIO PoaMHy, 32 pOCCHIICKYIO XUMHUYECKYIO HAYKY;

2) GopMupoBaHUE IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HayKd W OOIIECTBEHHOHN MPAKTUKH, a TAKXKE COIHATBHOMY, KyJIbTYPHOMY, SI3bIKOBOMY M JTYXOBHOMY
MHOT000pa3ui0 COBPEMEHHOTO MHPA;

3) GopMupoBaHUE OTBETCTBEHHOT'O OTHOIICHHS K YYSHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPa3BUTHIO
U caMo00Opa30BaHHI0O Ha OCHOBE MOTHBAllMM K OOYYEHUIO M TO3HAHUIO, BHIOOPY MNpOQUIBHOTIO
o0pa3oBaHus Ha OCHOBE MH(OPMAINH O CYIIECTBYIOMNX NPOPECCUIX U JIMIHBIX MPO(PECCHOHATHHBIX
MPEIIOYTEHNH, 0CO3HAHHOMY TTOCTPOSHHIO HHIMBHyAIbHOM 00pa30BaTeIbHON TPAEKTOPHUH C YUETOM
YCTOMYMBBIX TIO3HABATEILHBIX HHTEPECOB;

4) GpopMupOoBaHHE KOMMYHHUKATHBHONW KOMIIETEHTHOCTH B 00pa30BaTebHOW, OOIIECTBEHHO MOJIE3HOM,
yueOHO-HCCIIeIOBATEIbCKON, TBOPYECKON M IPYTUX BUAAX NESTEITHHOCTH;

5) popMupoBaHue MOHMMAaHHS IICHHOCTH 3J0POBOTO M 0€30TMacHOr0 00pa3a >KU3HH, YCBOCHHE MPaBHII
WHJIWBHIYATBHOTO W KOJUIEKTUBHOTO O€301acHOTO TIOBEJICHHS B UpPE3BBIYAHBIX CHUTYAIWsX,
YTPOKAIOMIUX KU3HU U 3[JOPOBBIO JIIOJIEH;

6) ¢opMupoBaHue MO3HABATEIBLHON M WHPOPMAIIMOHHOW KYJIbTYpPHI, B TOM YHCJIC Pa3BUTHE HABBHIKOB
CaMOCTOSITENIBHOM pPabOThl ¢ y4eOHBIMM MOCOOWSMHU, KHHUTaMH, IOCTYMHBIMH HHCTPYMEHTAMU H
TEXHUYECKUMU CPEICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

7) GopMUpOBaHHE OCHOB SKOJOTMYECKOTO CO3HAHMS HA OCHOBE MPHU3HAHMS IIEHHOCTHU HM3HU BO BCEX e
MPOSIBIIEHUSX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIECHUS K OKPYKaIOIel cpeie;

8) passumue 2omosnocmu K peuieHuro Mmeopueckux 3a0ay, YMeHus Haxooumv a0eKéammuvie Cnocoowl
NnoBeOeHUs. U 63AUMOOEUCMEUs C NAPMHEPAMU 80 B8peMsl YUeOHOU U GHeYHeOHOU OesmelbHOCmU,
CHOCOOHOCMU OYEeHUBAMb NpPOOIeMHble CUMYayuu U ONepamueHo NPUHUMAMb OMEEnCMEEeHHble
peueHust 8 pasauuHblxX NPOOYKMUBHBIX BUOAX OesiMeNbHOCMU (Y4eOHAs NOUCKOBO-UCCIe008AMENbCK A,
KIAYOHAS, NPOEKMHAs, KDYIHCKOBAsL U M. N.)

Memanpeomemnmnuie:

Y yuawiuxca 0yoym chopmuposanul:

1) oBnazieHue HaBBIKAMH CaMOCTOSTEIBHOTO MPUOOPETEHHsI HOBBIX 3HAHHUH, OpraHu3alMu Y4eOHOM

NeSITeNIbHOCTH, MTOUCKA CPE/ICTB €€ OCYILECTBICHHUS;

2) yMeHHE IUTaHUPOBATh MYTH JOCTHXKCHHMS IIENIeii Ha OCHOBE CaMOCTOSTENBHOTO aHalIn3a YCIOBHH H
CPEACTB HUX JOCTH)KEHUS, BBLACIATH albTEPHATHUBHBIE CIIOCOOBI JOCTHXKEHMS I M BbIOHMpATh
Haubosiee 3((eKTUBHBIA CMOCOO, OCYLIECTBIATh IO3HABATENbHYI peQUIEKCHI0O B OTHOLIEHUU
JeWCTBUH MO pelIeHUI0 YUeOHbIX U TIO3HABATENIbHBIX 33/1au.

3) ymenue nonumame npobremy, Cmasumv G0NPOCHL, GblOGUSAMb cUNOmMe3Y, 0a8amsv ONpeoeleHUe
NOHAMUAM,  KIACCUPUYUPOBAMb,  CIMPYKMYPUPOBAMb  MAmMepual, npogooums IKCHEPUMEHMbL,
ap2ymenmupo8ams coOCmMEEHHYI0 NO3UYUIO, QOPMYIUPOBAMb 8bIOObL U 3AKTIOYEHUSL,

4) ymenue coomHocums céou O0elcmeus ¢ NIaHUPYeMbIMu pe3yibmamamil, OCYUWecmenims KOHMpPOb
ceoell OesimelbHOCMU 6 npoyecce OOCMUIICEHUs pPe3Vlbmama, Onpeoeisims cnocobvl Oeucmeuil 6



PAMKAX NPEONONCEHHBIX YCI08ULL U MPeDOBAHULL, KOPPEKMUPOBAMb C80U OUCMBUSL 8 COOMBEMCMBUU
C UsMeHsIowelcs cumyayuet,

5) popMupoBaHue W pa3BUTHE KOMIIETCHTHOCTH B OOJAaCTH HCIOJIb30BAHUS WHCTPYMEHTOB H
TEXHUYECKUX CPEJICTB MH(POPMATMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB U IMPOTPAMMHOTO 00eCTIeYeHHUS)
KaK HMHCTPYMEHTAJIFHO OCHOBBI Pa3BUTHS KOMMYHHMKATHBHBIX W TO3HABATEIIbHBIX YHHBEPCAIBHBIX
Y4eOHBIX JICHCTBUN;

6) ymenue cozoasamv, npumeHsmMb U NPeoOPA306bIBAMb 3HAKU U CUMBOJbL, MOOEIU U CXeMbl OJlsl
pewenus yuebHbIX U NO3HABAMENbHBIX 3a0aY;

7) ymMeHue u3BJCKaTh HMHQPOPMAIMIO W3 pa3UYHBIX HCTOYHHKOB (BKJIIOYAs CPEICTBA MAacCOBOIA
nH(pOpMaINY, KOMITAKT-TUCKH y4eOHOTO Ha3HaueHus, pecypchl MHTEepHETa), CBOOOAHO MOIB30BATHCS
CIPAaBOYHOW JIUTEPATypod, B TOM YHCIE€ W Ha JJIEKTPOHHBIX HOCHTENSX, COOJIOAATH HOPMBI
nH(}OpPMallMOHHON N30UPATEIbHOCTH, 3TUKH;

8) ymenue na npaxmuxe nonb308amvCsi OCHOBHBIMU JO2UYECKUMU NPUEMAMU, MEeMoOoamu HAOI0OeHUs,
MOOenuposanus, 00vACHeHUs, peuleHUs npooIemM, NPOSHOZUPOBAHUSL U Op.;

9) yMeHHe OpraHW30BBIBATH CBOIO JKMU3Hb B COOTBETCTBHHU C TPEJICTABICHUSMH O 3J0POBOM O0Opase
KU3HHU, TpaBax W OOS3aHHOCTSAX TPaXKJAaHWHA, [EHHOCTSAX OBITHS, KYIBTYPBl W COIIMAIBHOTO
B3aMMO/ICHCTBHS,

10) ymeHue BBITIOHATH [TO3HABATEIIbHBIC U TPAKTUUECKUE 3a/IaHHS, B TOM YHCIIC IPOCKTHHIC;

11) ymenue camocmossmenvHo U APSYMEHMUPOBAHO OYEHUBAMb CE0U OeUCmeuss U Oeucmeus
OOHOKIACCHUKOS, CO0epHCAmenbHO 0DOCHO8bI8ASl NPABUNLHOCMb UNU OUUOOUYHOCMb pe3yibmama U
cnocoba Oelicmeust, a0eK8amHo OYeHU8aAMs 00bEKMUBHYI0 MPYOHOCMb KAK Mepy (hakmuieckoeo uiu
npeononazaemoz0 pacxo0da pecypco8 HA peuleHue 3a0adu, a mMakKice C80U B03MONCHOCMU 8
00CMUACEHUU YeNlu ONPEOeleHHOU CILONCHOCTNU,

12) ymenue pabortath B rpymne — 3()(EKTHBHO COTPYIHHYATh W B3aWMOJCHCTBOBATH Ha OCHOBE
KOOPJIUHAIMK PA3IUYHBIX MMO3ULUN MPHU BBIPAOOTKE OOIIEro peleHusi B COBMECTHON JEsTeNbHOCTH;
CIIyIIaTh HapTHepa, (GOpMYyIUpOBAaTH M apryMEHTHUPOBATh CBOE MHEHUE, KOPPEKMHO Omcmaueams
CB8010 NO3UYUIO U KOOPOUHUPOBAMb ee C NO3UYUU NAPMHEPO8, 8 MOM YUCIE 8 CUMYAYUU CIOJIKHOBEHUS]
uHmepecos;, NPOOYKMUGHO pa3peulams KOHQIUKMbL HA OCHOGe yYema UHMepPecos U NO3UYULL 8CexX e20
V4aCMHUKO8, NOUCKA U OYEHKU ANbIMEPHAMUBHBIX CNOCOD08 pa3peulenus KOHQIUKMO8.

Ilpeomemmnowie:

Y yuawiuxca 0yoym chopmuposanul:

1) bopmupoBaHKe TEpPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEACTABICHUN O BEIIECTBAX, HX

MpEeBpalIEHUSIX M  IPAKTHUYECKOM MPUMEHEHHWU; OBIAJCHHE TOHATUHHBIM amnmapaToM H

CUMBOJIMYECKUM SI3bIKOM XUMUMU;

2) oCo3HaHHE OOBCKTUBHO 3HAYMMOCTH OCHOB XHMHUYCCKOH HAyKM Kak o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUI OPraHuYecKX U HEOPraHMUYECKUX BEIECTB KaK OCHOBBI
MHOTHUX SIBIEHUN KHUBOW M HEXHMBOW MPHUPOABI; YriayOJleHHWe TMpeACTaBIeHUNH O MaTepHaTbHOM
€IMHCTBE MHUPA;

3) osnadenue ocHOGAMU XUMUYUECKOU ZPAMOMHOCMU: CNOCOOHOCMbIO AHAIUUPOBAMb U O0OBEKMUBHO
OYEHUBAMb JHCUSHEHHblEe CUMYAYUU, CEA3aHHble C XUMUel, HABbIKAMU 0e30nACH020 0bpaujeHus ¢
gewecmeamu, UCNONL3YEMbIMU 8 NOBCEOHEBHOU JHCU3HU, YMeHUeM aHAIu3Uposams U NIAHUPO8AMb
9KONI02UYECKU Oe30nacHoe nogedeHuUe 8 Yesax coepedtcenius 300p08bsl U OKpYAcaroujeli cpeovl;

4) popmuposanue ymenuil YCMAaAHAGIUBAMb CEA3U MENHCOY PedIbHO HAOTOAeMbIMU XUMUYECKUMU
ABNEHUAMU U NPOYeccamu, NPOUCXOOAUUMU 8 MUKpoOMUpe, OOBACHAMb NPUYUHbL MHO2000paA3Us
gewecms, 3a8UCUMOCb UX CEOUCME OM COCMABA U CMPOEHUs, A MAKICe 3a6UCUMOCTNb NPUMEHEHUS
gewecme om ux ceoUCms,



5) npuobpemenus onvima uUCnOIL308AHUSL PA3TUYHBIX MEMOO08 U3VUEHUsL GeUecms, HAOII0OeHUs. 3a UX
npespawjeHusIMu npu NPOBeOeHUU HECI0NCHLIX XUMUYECKUX IKCHEPUMEHMO8 C UCNOTb308AHUEM
1abopamopro2o 06opyo008anus u npubopos;

6) yMeHHe OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHHSX, 0)KOTaX M JPYrUX TPaBMax, CBSA3aHHBIX C
BEIIECTBAMU M J1a00PaTOPHBIM 000PYOBAHUEM;

7) oBJiajcHUE TIpUEeMaMu pabOThI ¢ HHPOPMAIIMEH XUMUUECKOTO COJICPIKaHUsI, IPEICTABICHHON B pa3HO
dopme (B Buae TeKCTa, GopMyIl, TpapuKOB, TAOIMIHBIX JaHHBIX, CXeM, poTorpaduii u ap.)

8) cozoanue ocroswl 0N popmuposanust unmepeca K pacutuperuio u yenyoieHur0 XUMuieckux 3HaHuil u
8b100pa XUMUU KAK NPOPUILHO20 NpeoMema npu nepexode Ha Cmynerb cpedneco (NoaHo020) 0dwezo
006pazoeanus, a 6 OanvHeuulem u 8 Kawecmae cepvl coe NPopheccuoHaIbHOU 0esimenrbHOCU,

9) popMupoBaHue TMpPEACTABICHHI O 3HAYCHUUM XHUMHUYECKOW HAyKd B PCIICHUU COBPEMCHHBIX
HKOJIOTUYECKUX TpoOIeM, B TOM 4YHCIE B TPEIOTBPAIICHUH TEXHOTCHHBIX M OKOJOTHYECKHX
Karactpod.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs
Ili1anupyemMble pe3yJibTaThl U3y4YeHUs NpeaMeTa « XuMH D)

OcHOBHBIC NOHATHS XUMUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPeACTABICHH)
BoeIyCKHUK Hayuumcs:

—  OIIUCHIBATh CBOMCTBA TBEPHBIX, KHUJIKHX, Ia3000pa3HbIX BEIIECTB, BBIIEISS UX CYIIECTBEHHBIE
MIPU3HAKY;

—  XapakKTepu3OoBaTh BEIIECTBA IO COCTaBY, CTPOCHHMIO M CBOMCTBAM, YCTAHABJIMBATh IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXK/1y JaHHBIMU XapaKTEePUCTUKAMHU BEILIECTBA;

—  PAcCKpbl8amv CMbICI OCHOBHbLIX XUMUYECKUX NOHAMUU. AMOM, MONEKYId, XUMUYECKUU deMeHm,
npocmoe 8euiecmeo, ClOACHOe 8eulecnmeo, 8aleHMHOCb, UCNOIb3YS 3HAKOBYIO CUCTNEMY XUMUU,

— u300paxkaTh COCTaB MPOCTEHUIINX BEUIECTB C IOMOIIBID XMUMHUYECKUX (OPMYIT U CYLUIHOCTb
XUMUYECKUX PEAKIUI C TOMOILBI0 XUMHUYECKUX YPABHEHU;

—  BBLIYUCTAMb OMHOCUMENLHYIO MOJEKYIAPHYIO U MOJAPHYIO MACCHL 8EUecms, ad Makdice MaccoByio
00110 XUMUYECKO20 INeMeHMA 8 COeOUHEHUSX,

—  CpaBHUBATH 10 COCTaBY OKCH/JIbl, OCHOBAHMS, KUCJIOTHI, COJIM;

—  Kanaccughuyuposams OKCUObl U OCHOBAHUS NO C8OUCMBAM, KUCIOMbL U CONU — NO COCMABY,

—  onucwigams COCMas, C0UCMBA U 3HAYeHUe (8 Npupooe U NPAKMUYECcKol 0essmelbHOCMU Yello8eKa)
NPOCMbIX Beujecme — KUCI0POoOa U 86000p00d;

—  dasamb CPAGHUMENbHYIO XAPAKMEPUCMUKY XUMUYECKUX DJIeMEeHMO8 U BANCHEeUUUX COeOUHeHUll
ecmecmeeHHbIX CeMetCms Wel0YHbIX MEeMAalo8 U 2al02eHo8,

—  T0Jb30BaThCs JJAOOPATOPHBIM 000PYIOBAaHUEM U XUMHUECKOM MOCY10H;

—  TPOBOJMUTH HECJIOXKHbIE XMMUYECKHE ONBITHl M HAOMIOJEHHS 32 U3MEHEHHUEM CBOWMCTB BEIIECTB B
mporecce MX IpeBpalleHuil; coOnronaTh IMpaBUila TEXHUKH OE€30MacHOCTH MpPHU MPOBEIECHUH
HaOJI0IEHUH U OTIBITOB;

—  pa3nuyarh OKCHEPUMEHTAJIBHO KHUCJIOTBI M IIENOYM, IIOJIB3YSACh WHAMKATOPAMH; OCO3HATH
HE00X0AUMOCTh COOJIOJICHUsI Mep 0€30MaCHOCTH MPHU OOPAIIEHNH ¢ KUCIOTaMH U IIeJI0YaMu.

Ilepyoauyeckni 3aKOH M INEpHOAUYECKAH CHCTeMa XUMHYecKHX »JjaeMeHtoB JI.H.

Menpeneesa. CTpoeHue BemecTBa.

BBINyCKHUK Hayyumcs.




KAACCUpuUyUpo8amv Xumuyeckue 31eMeHmvl Ha Memauibl, HeMemaibl, 91eMeHmyl, OKCUObl U
2UOPOKCUOBL KOMOPLIX aMPOMeEPHbl, U UHEPMHble dNIeMeHMbl (2a3bl) Ol OCO3HAHUS 8AIHCHOCHU
VHOPAOOHUEHHOCTNU HAYYHBIX 3HAHULL
PAcKpbléams cmulcl nepuoouyeckozo 3akoua /1. Menoeneesa;
OTHCHIBATh M XapaKTEPHU30BaTh TAOIWYHYIO (OPMY MEPHOIUIECCKOM CHUCTEMBl XUMHUYECKHX
AJIEMEHTOB;
XapaKTEepU30BaTh COCTAB ATOMHBIX SIIEP U paCIpeeNieHHe YuCia AJIEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM aTOMOB XUMUYECKHUX JIEMEHTOB MaJIbIX MEPUOI0B MEPUOIUIECKON CUCTEMBI, a TAKKE KaJIHs
Y KaJIBIIUS;
paznuyaTh BHJIBI XUMUYECKOW CBSI3U: HWOHHYIO, KOBAJICHTHYIO TMOJSIPHYIO, KOBAJCHTHYIO
HETIOJISIPHYIO U METAITUYECKYIO;
n300pakaTh JJIEKTPOHHBIE (OPMYJIBI BEHIECTB, OOPAa30BAHHBIX XUMUYECKUMH CBS3SIMH Pa3HOTO
BH/JIA;
8bIABNAMb 3ABUCUMOCTb CEOUCME Geujecmea om CMpoeHUs e20 KPUCMANIUYECKOU peuemKu
(UOHHOU, AMOMHOU, MONEKYIAPHOU, MEMANIUYECKOLL),
XapaKTEepPU30BaTh XUMUYECKHUE DJIEMEHTHI M WX COCIMHEHHUS Ha OCHOBE TOJIOKEHHUS DJIEMEHTOB B
MEPUOANIECKON CUCTEME U 0COOCHHOCTEN CTPOCHHUS UX aTOMOB;
OTIMCBHIBATh OCHOBHBIE TPEANOChUTKK OTKphITHS JI.J1. MeHneneeBbM MEepHOANYECKOTO 3aKOHA
MEPUOANYECKON CHUCTEMBbl XUMHYECKHX DJIEMEHTOB M MHOTOOOpPa3HYI HAyYHYIO JCSATEIHHOCTH
YYEHOTO;
XapaKTepu30BaTh HAyYHOE W MHUPOBO33PEHYECKOE 3HAYEHHE [EPUOJIMYECKOro 3aKoHa H
MEePUOINYECKON cCuCTeMbl XuMHYeCcKuX aemeHToB J[.M. Menzaeneena;
0CO3HABAMb HAYYHbIE OMKPLIMUSL KAK pe3yibmam OAUmMeNbHblX HAON00eHUll, Onvlmos, HaAy4HOU
noaeMuKU, npeoooieHuUsi mpyOHOCMeU U COMHEHU.

MHoroo0pa3ue XMMHYECKHUX PeaKkuii.

BoinyckHUK Hayuumcs:

Ha3bIBaTh ()aKTOPBI, BIUSAIONINE HA CKOPOCTh XUMHUYECKUX PEAKITUA;
Ha3bIBaTh ()aKTOPBI, BIUSAIONINE HA CMEIICHUE XMMUYECKOTO PAaBHOBECHS,
cOCMasisimes YPAaeHeHUs. NeKMPOIUMULECKOU OUCCOYUAYUY KUCTIOM, wenodel, colell, NoJHble U
COKpAawéHHble UOHHbIE YPABHEHUs. peaKyull 0OMeHA, YPaBHeHUsL OKUCTUMENbHO-80CCIAHOBUMETbHBIX
peaxyuti;
NPOCHO3UPOBAMb NPOOYKMbL XUMUUECKUX Deakyull no Qopmynam/HazeanHusim UCXOOHbIX Geuyecms;
onpeoensims UCXOOHbIe 8eujecmsa no hopmynam/Ha3eaHusim npooOyKmos peaKyu,
cocmasnsims  YPAGHEeHUs  peakyutl, COOMEEMCMEYIOWUX NOCIe008aMeNbHOCMU  («yenouxey)
npespawerHull Heop2aHUYyeCcKUx 8eujecme Pa3iuyHblX Kidaccos,
8bIABIAMb 8 NpoYecce IKCNePUMEHMA NPUSHAKU, CBUOemelbCmeyiouue 0 NPOMeKaHUuU XUMUYecKo
peaxkyuu;
TOTOBUTBH PACTBOPHI C ONIPEAECIEHHON MACCOBOM J0JIEN PACTBOPEHHOIO BEIECTBA;
onpedensimsb xapakmep cpeovl BOOHLIX DPACMBEOPO8 KUCIOM U Welodell No USMEHEeHUI0 OKpAacKU
UHOUKAMOPO8;
npogooUMsb KauecmeeHHble peakyuu, nooOmeepicoarowue Haludue 8 600HbIX pAcmeopax eeujecms
OMOENbHBIX KAMUOHO8 U AHUOHOB.

MHorooopa3ue BemecTs.

BeInyCKHUK Hayuumcs.




— onpe()ejzﬂmb npunadﬂeochocmb HeopeanHu4ecKux eeujecme K OOHOMy U3 U3Y4€HHbLX maccoe/epynn.‘

memaJijibl U Hememailjlvl, OKCMObl, OCHO6AHUA, KUcjiomsl, COaU,

— CcoCTaBIATh (GOPMYJIBI BEHMIECTB IO UX HA3BAHHUSIM;

— ONpeaACIATb BAJICHTHOCTD U CTCIICHb OKUCJICHUS 3JICMCHTOB B BCIICCTBAX,

— COCTaBJIATDH q)OpMyJIBI HCOPraHN4YCCKUX COGI[I/IHGHI/Iﬁ II0 BAJICHTHOCTAM M CTCICHAM OKHMCIICHUA

JJIEMEHTOB, a TAKXKE 3apsaaM HOHOB, YKa3aHHBIM B TaOJHUIIE paCTBOPUMOCTH KHCIIOT, OCHOBAHUU U
COJICH;

— OOBSICHATH 3aKOHOMCPHOCTU HU3MCHCHUA (1)H3I/I‘~I€CKI/IX A XUMHWYECKUX CBOMCTB IMPOCTBIX BEIICCTB

(MeTa/IoB M HEMETAJJIOB) U UX BBICHIUX OKCHUJIOB, 00OpPa30BaHHBIX JIEMEHTAMHU BTOPOTO M TPETHETO
MIEPHUO/IOB;

— Ha3bIBaTh O6HII/IC XUMHUYCCKUEC CBOﬁCTBa, XapaKTCPHBIC IJIA I'PYIIl OKCUAOB: KUCIIOTHBIX, OCHéBHBIX,

aM(OTEPHBIX;

— Ha3bIBaTh O6HII/IC XUMHWYCCKHEC CBOI\/'ICTBa, XapaKTCPHBIC MJIA KaXXJI0T0 M3 KJIACCOB HCOPraHUYCCKHUX

BeIIeCTB (KUCJIOT, OCHOBAHHI, COJIEH );

— Npueooumb NpuMepvl peaxkyuil, HNoOMEePHCOAIOWUX XUMUYUECKUe CE80UCMBA HeOP2aHUYEeCKUX

eewecmes. OKCMOOG, KUC10m, OCHOBAHULL U COJlell,

— OIpeACIIATh BCIICCTBO-OKHNCIINTCIIb n BEIIECTBO - BOCCTaHOBHUTCIIb B OKHCIIUTECIIBHO-

BOCCTAHOBUTCJIBHBIX PCAKIUAX,

—  coCmasnAmy 2NeKMpOHHbILL OANAHC (018 U3YUEHHbIX PeaKyuil) NO NPeONONCEHHbIM CXeMaM PeaKyull;

— npoeodumb /za60pam0prle onvlmol, nodmeepofcda}ou;ue Xumuyeckue c8oucmed OCHOBHbIX KIACCO8

HeopeaHUu4YecKux eewecme,

— npoeodumb Jza60pam0pﬂble onvinibl nNO NOJYYEHUIO U co6upaHu;0 2a3006pa3nbzx eeuecme.

8000p00A, KUCOPOOA, YeleKUCN020 2a3d, AMMUAKA;, COCMABIAMb YPAGHeHUs: COOTBETCTBYIOITUX
peaKkui.

BEINYCKHUK HOJYYUT BO3MOKHOCTh HAYUUTHCS:

IrpaMOTHO 0OpalaThCs C BEIIeCTBAMHU B MTOBCEIHEBHOM JKU3HH;

OCO3HAaBAaTh HEOOXOJUMOCTh COONIOACHUS TMpPaBHJI JKOJIOTUYECKHM O€30MacHOro MOBEACHUS B
OKpY’Karollel IpupoIHON Cpeie;

MMOHUMATh CMBICT U HEOOXOIUMOCTb COONIO/ICHUS MPEANUCAHUN, MPEAIaraéMbIX B UHCTPYKIUAX IO
UCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOW XUMHH U JP.;

UCNOb306aMb NPUOOPEMEeHHbIe KIoYegble KOMNEMEeHMHOCMU NPU GbINOJHEHUU UCCIe008AMeNbCKUX
NPOEKmMo8 no U3y4eHuio ceolcma, Cnoco608 NoIy4UeHUs U pacno3HaABAHUS BeU4eCmE;

paseueams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmed YCMHO20 U NUCLMEHHO20
obujenusl, NPosAGIAMb 20MOBHOCHb K YBANCEHUIO UHOU MOYKU 3PEeHUsl NPU 00CYIHCOeHUU Pe3)ibmanmos
8bINOIHEHHOU PAOOMbl;

00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O Beecm8ax U XUMUYECKUX Npoyeccax, KpumuuecKu
OMHOCUMbCL K NCeBOOHAVUHOU  UHDOpMayuu, HedoOpOCOBeCmHOlU  pexiame, Kacaoujeucs
UCNONIL30BAHUS PA3TUYHBIX BEUYeCMB.

0CO3HABAMb 3HAYEHUE MeOPeMUYeCKUX 3HAHUIL OJi NPAKMUYECKOU 0esmelbHOCIU Yelo8eKd,
OTIMCHIBATh U3yYEHHBIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSS JJOTHKY CUCTEMHOTO aHAIH3a;

MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJUYECKOM CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB JIs
O0OBSICHEHUS U MIPEIBUICHUS CBOMICTB KOHKPETHBIX BEIIIECTB;



pazeusamsv UHOOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPeOCMBOM Y2lyOnenus 3HaAHUuu 00 ucmopuu

CMAHOBNEHUSL XUMUYECKOU HAYKU, ee OCHOBHbIX NOHAMUL, NepUOOUYecKO20 3AKOHA KAK 00OHO20 U3

BAHCHETIUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUSAX HAYKU U MEXHUKU.

COCTaBJISATh MOJIEKYJISIPHBIE U TIOJIHBIE MOHHBIE YPAaBHEHMS I10 COKPAILIEHHBIM HOHHBIM YPAaBHEHUSM;

nPpUBOOUMb NPUMEPbL PeaKyul, NOOMBEPHCOAIOWUX CYUJECBOBAHUE B3AUMOCEAZU MENCOY OCHOBHBIMU

KAACCamu HeopeaHu4ecKux 6euecms,

NPOCHO3UPOBAMb  Pe3YIbMamsl  6030€lCMBUs  PA3IUYHBIX (HAKMOPO8 HA CKOPOCMb XUMUYECKOU

pearyuu.

NPOCHO3UPOBAMb XUMUYECKUEe CEOUCMBA BeUjeCms Ha OCHOBE UX COCMABA U CIPOEHUS,

NPOCHO3UPOBAMb CHOCOOHOCMb Gewjecmea NPOSAGIAMb OKUCIUMENbHbIE UTU BOCCHAHOBUMENbHbIE

CBOUICMBA C YYEMOM CmeneHel OKUCIEHUs I1eMEHMO08, BX00SAUX 6 e20 COCMAs;

BbIABNAMb  CYUJECMBOBAHUE 2eHEMUYECKOU 63aUMOCEA3U MedCOy Bewecmeamu 6 psoy: Npocmoe

seuecmeo — OKCUO — 2UOPOKCUO — COJlb,

Op2aHU308b16AMb, NPOGOOUMb YUEHUUECKUe NPOEKMbl NO UCCTIE008AHUIO CEOUCTE BEUeCms, UMEIOUWUX

8AJICHOE NPAKMUYECKOE 3HAYEHUE.

e COIEPXAHHUE YYEBHOI'O IPEIMETA

e 8 kuacc.

e Paznea 1. OcHOBHBIC NOHATHS XUMHH (YPOBEHb aTOMHO-MOJIEKYISIPHBIX NPEICTABJICHUIN)

e Jlpenmer xmmuu. XHMHMS Kak YacTb €CTECTBO3HaHMs. BemecrtBa m ux cBoiicTBa. Umucrsle
BEIIECTBA U CMecU. Memoowbl noswanus 6 Xxumuu: HaOI00eHue, 3xcnepumenm. Ilpuemsl
Oe3omacHO paboThI ¢ 000pyIO0BaHKEM U BemecTBaMu. CTpOCHHUE TJIaMEHH.

e UYuctele BemectBa M cMecH. CnocoObl OUYMCTKM BELIECTB: OTCTauBaHUE, (UIBTPOBAHUE,
BBIMIAPUBAHME, Kpucmaniusayus, oucmuinayus. ODU3NUECKUEe M XUMUYECKHUE SBJICHUS.
Xumuueckue peaxyuu. [Ipusnaxu Xumuueckux peaxyuti u YcClO6uUs 603HUKHOBEHUS U MedeHus
XUMUYECKUX peaKyuil.

e ATOMBI, MOJIEKYJbl M HOHBL. BemecTBa MOJEKYIIPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHS.
Kpucmannuueckue u amopghnvie eewjecmea. Kpucmannuueckue pewiemku. UOHHASA, AMOMHAS U
monexyaapHas. 1IpocTsie U CI0XKHbBIE BEIECTBA. XUMHUUYECKUHN 3J1€MEHT. MeTaiuibl 1 HeMeTallIbl.
AtomHas emuHuna maccbl. OTHOCUTENIBHAS aTOMHas Macca. SI3bIK XMMHHM. 3HAKU XUMHYECKUX
3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BellecTBAa. XuUMHueckue (Gopmyisl. OTHOCUTEIbHAs
MOJIEKYJsIpHast Macca. KauecmeenHvlil u KOIu4ecCmseeHuvlll cocmae eeujecmea. Buruucnenus no
Xumuueckum gopmynam. Maccoeas 005 XUMU4ecKko20 21eMeHma 6 CJI0HCHOM Geujecmae.

e Banrenmnocmv xumuueckux snemenmos. Onpedenenue 8aleHMHOCMU IIEeMENMOo8 No Gopmyram
ounapnvix coeounenuti. Cocmagnenue Xumuueckux Gopmyn OUHAPHLIX COEOUHeHUll No
8QNIEHMHOCMU.

o AmomHo — MoneKynspHoe yueHue. 3aKoH COXpaHeHus maccol geujecms. KusHo u 0esmenrbHOCmb
M.B. Jlomonocosa. Xumuueckue ypagnenus. Tunvl XuMuueckux peakyutl.

e Kucnopon. Haxoxnenue B mpupone. Ilomyuenue kuciaopoga B j1abopatopuu U
MPOMBIIUIEHHOCTH. Qu3suueckue u Xumuyeckue ceoticmeéa Kuciopooa. l'openue. OKCHIBI
[Ipumenenue kucnopona. Kpyrosopor kucinoposa B mpupone. O30H, aniomponus KUCiopood.
Bo30yx u e2o cocmas. 3amura aTMOc(hEpHOTo BO3AyXa OT 3arps3HEHUI.

e Bopopoa. Haxoxnenue B npupone. [lonyuenue 6o0opooa 8 1a6opamopuu U npoMulUIeHHOCHU.
Qusuueckue u Xumuueckue ceoticmeéa 600opooa. Booopod — eoccmanosumens. Mepbl
6e3omacHoOCTH Ipu padoTe ¢ BogopoaoM. [Ipumenenne Boopoa.

e Boga. Meroasl omnpeaeneHrs cOCTaBa BOJbl — aHAIU3 U cUHTe3. DU3MUYECKUEe CBOMCTBA BO/IBI.

Boma B npupoac u CIIOCOOBI €€ OYMCTKH. Aapaumi BOJbl. XMMHYECKHE CBOMCTBA BOJBI.
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[Ipumenenue Boabl. Boda — pacmeopumens. Pacmeopumocms gewecms 6 6ode. Maccogasn 00

PAcmeopenHoz0 eeujecmaa.

Konuuecmsennvie ommnowienus 6 xumuu. Konuuecmso eewgecmea. Monw. Monapnas macca.

3akoH ABoranpo. MoaapHuiii 00vem 2azos. Omuocumenvhas niomuocms 2azo08. OOvemibvie
OMHOWIEHUSL 24308 NPU XUMUYECKUX PeAKYUSX.

Baxwneiimme Kigacchl HEOPraHUYECKUX COeAMHEHHH. OKcudvl: cocmas, Kiaccu@urkayus.
Ocnognvle u Kuciomuvle okcuovl. Homenknamypa oxcudos. Dusuueckue u Xumuieckue cCe0UCmad,
noxyYeHue u npumMeHeHue OKCUoos.

I'mapoxcunpl. Knaccudukanus ruapokcunoB. OcnoBanus. Cocras. lllenoun u HepacTBOpUMBIE
ocHoBanus. Homenknarypa. Qusuyeckue u xumuueckue ceolicmea ocnosanuii. Peakyus netimpanuzayuu.
Ilonyuenue u npumenenue ocHoganuti. Amgomeprvie okcuowvl u 2UOPOKCUOBL.

Kucnotsl. CocraB. Kiaccudpukauusa. Homenknarypa. @usuueckue u Xumuueckue ceolicmea
Kucaom. BBITECHUTENBHBINA PSJl METAJUIOB.

Comu. CocraB. Knaccudukarusi. Homenknarypa. @usznueckue cBorcTBa cojieil. Pacmeopumocno
cozeti 8 o0e. XuMuieckue cBoicTBa cojieil. CriocoObl nomyuenus conel. [lpumenenue coneil.

I'enemuueckas c653b MeHcOy OCHOBHLIMU KIACCAMU HEOP2AHUYECKUX COOUHEHUI.

JdemoHcTpaumnu.
Os3HakoMJieHHEe C oOOpa3lamMe TMPOCTHIX M CIOXKHBIX BemecTB. CrnocoObl OYUCTKH  BEIIECTB:
KPUCTAILIU3AINS, TUCTUILIANNSA, XpoMaTorpadus. ONbITH, MOATBEPKIAIONINE 3aKOH COXPAaHEHHUS MACChI
BEIIECTB.
TIlonyuenue u cobupanue Kuciopooa memooom GvlmecHeHUus 6030yxa u 600vl. Onpedenenue cocmasa
6030yxa. Konnexyus negpmu, KamenHoeo yels u npoOYyKmos ux nepepabomxiu.
Ilonyuenue 6ooopooa 6 annapame Kuna, nposepxa 6000pooa Ha uucmomy, 2opeHue 6000pood,
cobupanue 8000p00a Memooom 8biMeCHeHUsl 030YXA U 800bL.
Ananuz 600vl. Cunmes 600bi.
3HAKOMCTBO ¢ 00pa3IaMu OKCHIOB, KHCIIOT, OCHOBaHUU U cosieil. HeiTpanuzamus ménoyn KUciaoTon B
MIPUCYTCTBUU MHAUKATOPA.

JlaGopaTopHble ONBITHI.
PaccmoTpenue BemiecTB ¢ pa3iMuHbIMH (PU3MUYECKHMMH CBOWCTBAMH. PazodeneHue cmecu ¢ NOMOWbIO
macnuma. Ilpumepvl usuueckux u xumuueckux senenuti. Peaxyuu, unniocmpupyrowue OCHOBHble
NPUHAKU Xapakmepuvix peaxyuu. Pasznoocenue ocnosnozo kapoonama meou (II). Peakyus 3amewyerust
MeOu JHcene3oM.
O3zHakomIieHHEe ¢ 00pa3laMu OKCHJIOB.
B3anmoerictBue Bomoposaa ¢ okcuaom meau (11).
OnbIThI, MOATBEPKAAIONINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUH.

IIpakTnyeckne padoTsl
e [IpaBuna TexHHKH O€30MaCHOCTH MpU pabdoTe B XUMHUYECKOM KabuHere. O3HAKOMIIEHHE C

1a00paTOPHBIM 000PYIOBAaHUEM.

e  Quucmxa 3a2pA3HEHHOU NOBAPEHHOU COTU.

o [lonyuenue u ceoticmea Kuciopooa

o [lonyyenue 6000pooa u uzyueHue e20 cOUCMS.

e [Ipucomoenenue pacTBOPOB COJIEU C ONPEIEIEHHON MACCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA.

e PenleHne SKCIIEpUMEHTAIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTraHUUECKUX COEAUHEHUI».

PacuerHsble 3agaun:
Brrurcnenue oTHOCUTETBFHON MOJIEKYIISIPHOW MacChl BEIeCTBa Mo (hopMyIe.
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Buviuucnenue maccosoii oonu snemenma 6 XumMuieckom coeouHenuy. Ycmanoseaienue npocmetiuen
Gopmynel sewecmea no Macco8ulM 00AM diemenmos. H

Haxoorcoenue maccogoil donu pacmeopénnoeo eewjecmea 6 pacmeope. Buiuucienue maccol
PACMBOPEHHO20 8ewecmea U 800bl OISl NPU2OMOBIIEHUS pACMEOPA ONPedesiéHHOU KOHYEHMPAayUuu.

O6vémmbie omuouieHUus 2a308 NPU XUMUYECKUX PeaKYUSX.

Buiuucnenus no xumuueckum ypagHeHuam maccol, 00bmMa U KOIUYECmea eeujecmea 00HO20 U3
NPOOYKMO8 peakyuu o Macce UCXOOH020 euecmsed, 00bEMY UlU KOTUYECMEY 8eujecmad, Co0epiHcale2o
ONPeOeNénHYI0 000 NpUMecel.

Paznen 2. Ileppoanueckuii 3aK0H M NMEePUOANYECKAST CHCTEeMAa XUMHYeCKUX djiemMenToB JI.U.
MenpeneeBa. CTpoenue aroma.

[TepBpie MOMBITKH KJIACCU(UKANNA XUMHUYCCKHX JJIeMEHTOB. [loHATHE O Tpynmax CXOJTHBIX
3IIEMEHTOB. Ecmecmeennbie cemericmea wenouHblx Memaiios u 2anio2enos. brazopoousie 2azul.

Ilepuoouuecxuii 3axon /.M. .Menoeneesa. Ilepuoouueckas cucmema Kak ecmecmeeHHO — HAYUHOE
Kraccuuxkayusi  xumudeckux onemenmos. Tabauunas ¢opma npeocmasnienus — Kiaccugurayuu
Xumuyeckux snemenmos. Cmpykmypa maobauyst «llepuoduueckas cucmema xumuueckux snemenmos /. H.
Menoeneesa» (kopomkas ¢gopma): A- u b- epynnei, nepuoovl. Duzuueckuii cmvici NOPAOKOBO2O
neMeHma, Homepa nepuooda, Homepa epynnol (01 nemenmos A-epynn).

Ctpoenue aroMa: siApo U dIEeKTpoHHass 000049ka. COCTaB aTOMHBIX SiA€p: MPOTOHBI M HEUTPOHHI.
N3otombl. 3apsa aTOMHOTO sapa, MAacCOBOE YHCIO, OTHOCHUTENBHAs aroMHas Macca. CoBpeMeHHas
(hopMyTUPOBKA MOHATHS «XUMHYECKUN AIEMEHTY.

Onekmpounas 060104Ka amMoma: NOHAMuUE 00 IHEPLeMUYECKOM YPOBHE (INeKMPOHHOM Clloe), e20
émkocmu. 3anonneHue 2J1eKMpPOHHBIX Cl0e8 V amoMO8 3JIeMEHMO08 Nepeoco — mpemve2o Nepuooos.
Coepemennas opmynuposka nepuoouiecko2o 3aKoHd.

3nauenue nepuoouuecxkoeo 3axouma. Hayunvie oocmuowcenus J.U. Menodeneesa: ucnpasnenue
OMHOCUMENIbHLIX ~ AMOMHBIX  MACC, NpeocKasauue CyWecmeo8anusi HeOMKpbIMbIX  I1eMeHMO8,
nepecmaHo8KU XUMUYECKUX JJleMeHmos8 6 nepuoouyeckou cucmeme. XusHb u paearenbHocts J[.U.
Meunneneesa.

JdemoncTpaumnu:

Ouznyeckue CBOMCTBA IIEJIOYHBIX METAIOB. B3aumooleiicmeue oxcudos nampus, mazHus, gocgopa,
cepuvl ¢ 8000, UCCLeO008aHUe CBOUCME NOJYYEHHLIX NPoOyKmos. Bzaumooleiicmseue nampus u Kauus c
60001l. Duzuueckue ceolicmea 2ano2enos. Bzaumooeticmsue antoMunus ¢ Xa10pom, OPOMOM U tloOOM.

Pasznea 3. Ctpoenne BemecTBa.

DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX dJIeMEHTOB. (OCHOBHbIE BHJBl XHUMHYECKOW CBS3H:
KOBaJICHTHas] HEMOJSpHAs, KOBAJCHTHAs TMOJspHAs, WOHHAs. BanewmHocmb 21eMeHmos 6 ceeme
anekmponnou meopuu. Cmenensv oxucienus. Ilpasuna onpedenenuss cmeneHeti OKUCICHUS TIeMEHMO8.

Hemoncmpauuu:

Conocmasnenue ¢uzuxko-xumuyeckux CBOUCTB COSAMHEHUN ¢ KOBAJIEHTHBIMH U HOHHBIMU CBSI3SIMHU.

9 kJacc.

Pazpnen 1. MHoroo6pasue XuMH4eCKNX pPeaKkuid.

Knaccudukarus XuMHYECKUX peaKIUi: peakluy COSTUHEHUS, PA3I0KEeHUS, 3aMEIeHHsI, OOMEHa.
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. OKucaumens, 60CCMAHOBUMENb, NPOYECCbl OKUCTIEHUS U



soccmanognenus. Cocmasnenue ypagHeHuu OKUCIUMENbHO-80CCIAHOBUMENbHBIX PeaKyuti ¢ NOMOWbIO
Memooa 21eKMpoHH020 DANAHCA.

TermmoBbie A((HEKTHl XUMHUYECKUX PEaKIUi. DK30TEPMHUSCKHUE W DHIOTEPMUYECCKHE PEaKIUu.
TepmoxumMuueckue ypaBHeHUs. Pacuemvl no mepmoxumuyecKkum ypasHeHUusM.

Ckopocmb xumuueckux peakyuu. Daxmopwvl, GuuAOUWUE HA CKOPOCHb XUMUYECKUX PeaKyull.
llepsonauanvruoe npedcmasnenue o kamaause.

Obpamumvie peakyuu. [lonsamue o XUMu4yecKkom pagHosecull.

Xumuueckue peakyuu 8 60OHbIX pacmeopax. nekmpoaumsl u Heanekmpoaumsl. Monvl. Kamuonul
u anuomnwvl. l'uopamunas meopus pacmeopos. INeKMpOIUMU4eckas OUCCoyuayus KUCI0m, OCHOBAHULL U
coneu. Cnabvle u cunvhvle snekmporumol. Cmenensb ouccoyuayuu. Peakyuu uonnozo oomena. Ycnosus
meuenus peakyuii UOHHO20 0OMeHa 00 KoHYya. XumudecKkue c8olicmea OCHOBHbIX KIACCO8 HeOP2aAHUYEeCKUX
coeOuHeHUll 6 ceeme NpeoCmasieHull 00 JIIeKMPOIUMUYECKOU OUCCOYUAYUU U OKUCTUMETbHO-
goccmanogumenvhulx peakyusax. [lonamue o cudpoause conetl.

JdemoHncTpaumnu:

[IpuMepsl 3K30- ¥ SJHIOTEPMHUYECKUX PEAKIIMIA.
Bszaumooeticmsue yunka ¢ consinou u yKCycHou KUciomou. Bzaumooeticmaue epanyiuposannoco yuHka u
YUHKOBOU NbLIU C CONAHOU KUCTOMOI.
Bzaumooeiicmeue oxcuoa meou (Il) ¢ cepuoii xucromou pazHou KOHYeHmMpayuu npu pPasHbix
memnepamypax.
T'openue yensa 6 KonyenmpuposaHHoUu a30MHOU KUCTIOMe.
LI'openue cepvl 6 pacnnasnennoti cenumpe.
Hcnvimanue pacmeopog eeujecms Ha 31eKMpUUecKyo npo8ooOUMOCHb.
suoicenue uonos 8 21ekmpuyecKkom noJe.
IIpakTuyeckue padorTbi:
e l3ydyeHue BIMSHUS YCIOBUM MPOBEACHUS XUMHUYECKON PEAKIIUU Ha €€ CKOPOCTb.
e PemieHue HKCNEpPUMEHTANBHBIX 3a1ad 1Mo TemMe «CBOWCTBAa KHUCIOT, COJEH M OCHOBAHMM Kak
AIIEKTPOJIUTOB

JlabopaTopHble onbIThI: Peakiiy oOMeHa Mex Iy pacTBOPaMHU 3JIEKTPOJIUTOB

PacuerHble 3aga4u: BoruncieHus no TEpMOXUMHYECKUM YPaBHEHUSM PEAKIIHIA.

Pa3znes 2. MHoroo0pasue Bemecrs.

Hemerannel. Tanorenst. I[lonokeHue B NEepUOTUYECKON CHCTEME XUMHUYECKHX 3JIEMEHTOB,
cTpoeHue ux atomoB. Haxoxnenwe B mpuponae. Pusznueckue M XUMHUYECKHE CBOMCTBAa TaJOTEHOB.
CpasnumenvHas xapakmepucmuxa 2anoeenos. lIlonyuenue u npumenenue eanozenos. Xinop. Qusuueckue u
Xumuueckue ceoticmea xaopa. Ilpumenenue xnopa. Xnopoeooopoo. Quszuueckue cgoticmaa. llonyuenue.
Conanas xucnoma u eé conu. Kauwecmeennas peaxyus Ha Xxaopuo-uousl. Pacnosnasanue xnopuoos,
OPOMUO08, UOOUD08.

Kucnopon u cepa. Ilonoxenune kucnopona u cepsl B IICXD, crpoenme ux artomon. Cepa.
Annorponus cepbl. Puznueckre U XuMuueckue cpoiictBa. Haxoxnenue B npupoje. Ilpumenenue cepsl.
CepoBonopoa. CepoBofopoaHasi KUCIIOTa U ee conu. Kauecmeennas peakyus Ha cyivguo-uonsl. Okcud
cepvt (IV). @uzuueckue u xumuueckue ceovcmea. Illpumenenue. Ceprucmas xucioma u ee COJU.
Kauecmeennas peaxyus na cynogpum-uonsi. Oxcuo cepwi (VI). Cepnas xucnoma. Xumuueckue ceoticmsa
pasdasieHHol U KOHYeHmMpUpPOBAHHOU cepHoli Kuciomoel. Kauecmeennas peaxyusi Ha cylvbam-uoHul.
Xumuueckue peakyuu, nexcawjue 6 OCHOGE NOJVUEHUS CEPHOU KUCIOMbL 6 NPOMbIUIEHHOCU.
Ilpumenenue cepHoti Kuciomol.
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Azot u pocdop. [Tonoxxenue azota u pocdopa B [IICXI, ctpoenune ux atoMoB. A30T, GU3HUECKUE
U XMMHUYECKHE CBOMCTBa, mojydeHue u mpumeHeHue. KpyroBopor azora B mnpupoae. AMMHak:
(busznuecKkre U XUMUYIECKUE CBOWCTBA, IOMydeHHe U puMeHenne. CoJm aMMOHHSL.

A3O0THasi KUCJIOTa M €€ CBOWCTBA. OKuciumenvuvie c80uUcmea azomuou xuciomsl. llonyuenue
asomuou Kuciomsl 6 aabopamopuu. Xumuueckue peaxyuu, iedxcawyue 6 OCHO8e NONYYeHUs A30MHOU
Kuciomel 6 npomviuiiennocmu. Ilpumenenue aszomuou Kuciomel. ColM a30THOM KHUCIOTBI M HX
MIpUMEHEHUE. A30THBIE YI0OpEHUsI.

®dochop. Amrorporus dochopa. dusmveckne u xuMuUUeckue cpoiictBa (ochopa. Oxcun
docdopa (V). Oprodochopnas kuciiora u ee conu. DocopHbie yroOpeHUs.

VYrnepon u kxpemuuil. [lonoxenue yriaepona u kpemuus B [ICX0O, crpoenne nux atoMoB. YTJIepo.
Amnotponusi yriepojaa. dusznueckue U XMMUYECKHE CBOMCTBa yriepoja. AncopOuus. YTapHbId Tas,
CBOMCTBa U (PU3HOJIOTMUECKOE ACUCTBUE HA OPraHU3M. YTIEKUCIBIA Ta3. YTojbHas KUCIOTa U €€ COJIM.
Kauecmeennvie peaxkyuu mna rxapbonam-uonwi. Kpyeoeopom yenepooa 6 npupooe. OpzanuyecKue
CcOoeouHeHuUs yenepood.

Kpemnuii. Oxcuo kpemnus (1V). Kpemnuesas xucroma u ee conu. Cmexno. Llemenm.

Mertannsl. [lonoxenne w™eramuioB B IICXD JI.M.MenaeneeBa, CTpoeHHE HX aTOMOB.
Merannuueckasi cBsi3b. DU3MUECKHE CBOWCTBA METAJIOB. Psii aKTUBHOCTH METAUIOB. XUMHUYECKHE
cBoiicTBa MeTayuoB. Oowue cnocobwl nonyuenuss memannos. Cniasvt Memaios.

[lemounsie MeTambl. [lotoxkeHne METOYHBIX METAIOB B TIEPHOINYECKON CUCTEME, CTPOCHHUE MX
atomoB. Haxoxnenue B mpupone. DPusmveckue W XHMHUYECKHE CBOWCTBA IMICIOYHBIX METAJUIOB.
[IpumeHeHne meT0YHbIX METAIVIOB U UX COCTMHEHUH.

[Ilenouyno3emenbHble MeTaUIbl. [loJI0KEHUE 1IETOYHO3EMENBHBIX METAUIOB B IMEPUOJIUYECKON
CHUCTEME, CTpoeHue HX aroMoB. Haxoxnenwe B mnpupoie. MarHuil W KaJbIUd, WX Ba)KHEUIINE
coequHeHUS. JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

Amomunnil. IlonokeHne anliOMHHUSL B TEPUOJWYECKON CHUCTEME, CTPOEHHE €ro aroma.
Haxoxnenue B mpupoge. Puznueckne U XUMUYECKHUE CBOWCTBA AIIOMUHUS. AM@omepHocmb OKCUoa u
2UOPOKCUOA ANFOMUHUSL.

Kenezo. Ilonoxenue xeneza B NEPUOJUYECKON cUCTEME, CTpoeHHe ero aroma. HaxoxxneHue B
npuposae. duznueckue U XUMUYECKHE CBOMICTBa jkenesa. Baowcueliuiue coeduneHus dceneza. OKCUOLL,
euopoxcuowt u coau sxcenesa (Il) u xcenesa (I1l). Kauecmsenuvie peakyuu Ha uoHbL.

JdemoncTpaumnu:
du3nyecKue CBOKMCTBA TAJIOTEHOB.
[TonydyeHue xJ10pOBOIOPOJA U pACTBOPEHUE €TI0 B BOJIE.
Annomponnvie mooughuxayuu cepvl. Obpasysbt NPUPOOHBIX CYIbPUA08 U CYIbHAMOS.
Ilonyuenue ammuaxa u e2o pacmeopeHue 8 8ode. O3HaKoMIeHUue ¢ 00pazyamu NPUPOOHbIX HUMPAMO8,
Gocgamos
Mooenu xpucmaniuyeckux pewlémox aimaza u epaguma. 3HAKOMCMBO ¢ 006pasyamu npupoOHsIX
KapboHamos u CUIUKAmo8
3HAKOMCTBO ¢ 00pasliamMy BaKHEHIIMX COENWHEHWI HATpus, Kalus, IPUPOIHBIX COCIUHEHUN KaJbIIHs,
pyoamMu Kenesa, COCOUHEHHSIMH aTlOMUHUS. B3aumooelicmeue wenloyHblX, Wel0YHO3eMeNbHbIX
Memanios u antomunus ¢ 6000u. Cocueanue dicenesd 8 KUCIo0pooe U Xiope.

IIpakTnyeckune padoThbI:
e [lomydyeHue COJITHON KUCIIOTBI U U3YyYEHHUE €€ CBOMCTB.
o Pewenue sxcnepumeHmanvbubix 3a0ay no meme «Kucinopoo u cepa»
e [lonyuenue ammuaxa u uzyveHue e20 C8OUCMS.
o [lonyuenue oxcuda yenepooa (IV) u uzyuenue e2o ceoticme. Pacno3naganue kapoonamos.
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o PewieHue dKCnepuUMeHmanbHulx 3a0a4 no meme «Memannvl u ux coeOUHeHUs.
JlaGopaTopHbIe ONbITHI:
Buimecnenue eanocenamu opyz opyea uz pacmeopos ux coeouHeHu.
Kauecmesennvie peakyuu cynvguo-, cyrogpum- u cyibgam- uonos 8 pacmeaope.
O3zHakomIieHHE ¢ 00pa3liaMu cepbl U €€ MPUPOTHBIMU COCTUHEHU SIMU.
Bzaumooeticmsue coneti ammonus co werouamu.
Kauecmeennvle peaxyuu na kapbonam- u cunuxam- UOHbwL.
Kauecmeennas peakyus na yenekucuviii 2as.
H3zyuenue obpazyoe memannos. Bzaumoodeiicmeue memannos ¢ pacmeopamu coneu. O3nakomaeHue co
CBOUCMBAMU U NPEBPAWYEHUAMU KapOOHamo8 u euopoxkapbonamos. Ilonyuenue uopokcuoa amoMuHus u
é3aumooericmeue e2o ¢ Kucromamu u wenoyamu. Kavecmeennvie peaxyuu na uonvi Fe** u Fe>*

Pacyernble 3axaun:

Buviuucnenus no xumuueckum ypagueHusm maccol, 00bEma Ui KOIULecmea 8eujecmsa 00H020 U3
NPOOYKMO8 peakyuu no Macce UCX0OH020 euecmed, 00bEMY UlU KOTUYECME) 8eujecmad, Co0epiHcaue2o
ONPeOeséHHYI0 000 NpUMecel.

Pasnen 3. KpaTkuii 0030p Ba:kHelIMX OpraHu4ecKuX BellecTB.

[Ipeamer opranmueckoid xumuM. Heopranmdyeckne M OpraHMYECKHE COEIMHEHHMs. YTIEpox —
OCHOBA *U3HU Ha 3emiie. OcobeHHoCmu cmpoeHus amoma y2nepood 8 Op2aHu4eckKux cOeOUHeHUsIX.

Yraesomoponbsl. IlpenensHbie  yriaeBomoponabl. MeTaH, »3TaH, MpoNaH — MPOCTEHIINE
MPEJICTaBUTENIM  TPENENbHBIX  YIJIeBOJIOPONOB.  CmpykmypHvle — opmynsl  yene8o00pooos.
Lomonocuueckuti psao npedenvhvix yeneeo0opooos. lomonozu. Duzuueckue u XumudecKkue colcmed
npeoenbHblX Yene6000po0os. Peaxyuu eopenus u zamewenus. Haxoowcoenue 6 npupooe npeoenvHbix
y2ne8000p00os. llpumenenue memana.

HenpenenbHbie yrieBoAOpOAbl. IDTUICHOBBIA Psii HENPEAEIbHBIX YIIE€BOJAOPOJOB. ITHUIICH.
Ouznyeckue U XUMHYECKHUE CBOMCTBA 3TUiieHa. Peaxyuu npucoeounenus. Kauecmeennvle peakyuu Ha
smunen. Peaxyuu nonumepuzayuu. Ionusmunen. Ilpumenenue smunena.

ALIETWJICHOBBIA psAJl  HENPENETbHbIX yrieBoaopoaoB. ArneruneH. C(Cgoticmea ayemuieHa.
[IpumeHnenue aneTuieHa.

Ilpouzeoonvie yeneso0opooos. Kpamxuii 0630p opeanuyeckux coeOuHeHuil. 0O0HOAMOMHbLE
cnupmul  (MemaHon, >MAHON), MHO20AMOMHblE CHUPMbL (IMULEHSTIUKOAb, 2UYepUuH), KapOOHOBbie
KUciomsl (MypasbuHas, YKCYCHAS), CLONCHbIE dQupbl, JHCUpbl, Vere8o0bl (2110K03d, caxaposd, Kpaxmal,
yennrono3a), amuHokuciomsl, benxku. Ponv 6enxoe 6 opeanusme.

Ilonamue o eévicokomonexyiapHulx eewjecmseax. Cmpykmypa noaumepos: MOHOMED, NOIUMep,
CMpPYKmMypHOe 36eH0, cmenens noaumepuzayuu. Ilonusmunen, noIunponuiet, NOJUSUHUIXIOPUO.

JdeMmoHcTpanum:

Mopnenu MOJEeKyl OpraHUYecKuX coenuHeHuil. ['opeHue yrieBoaopooB U 0OHapyXKEHHE MPOIYKTOB UX
ropenus. Kauecmeennas peaxyus na smunen. Ilonyuenue smunena.

Pacmeopenue smunosozo cnupma 6 sode. Pacmeopenue enuyepuna 6 ooe.

Ionyuenue u ceoticmea ykcycnou kuciomel. Hcciedoganue c8oticma icupos. pacmeopumocms 8 800e U
OpP2aHU4eCKUX pacmeopumersx.

Kauecmeennvle peaxyuu na enoxko3y u Kpaxmai.

O3zHakomIieHHEe ¢ 0Opa3iaMu U3AeTUi U3 TOMUITUIICHA, TOJIUITPOTIUIICHA, TOJMBUHUIXIOPUIA.
IIpakmuyeckue pabomovi cecpynnupoaHvl 6 OIOKU — XUMUYECKUe NPAKMUKYMbI, KOMOpble CIYHCAm He
MONILKO CPeOCMBOM 3AKPENNEHUSL YMEHUL U HABLIKOS, HO MAKH#Ce U CPeOCmE8oM KOHMPOJIA 34 KA4eCmeom
ux cpopmupogannocmu.
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TemaTn4eckoe IJIAaHUPOBAaHUE 8 kiacc

Ne Tembl (pazness) KomnnuectBo
n\n 4acoB
Pa3nen 1. OcHOBHbIE MOHATUS XUMUU (YPOBEHb ATOMHO-MOJIEKYJIIPHBIX peacTaBiieHuit) (53 yac)

1. | llpeamer xumuwn 6

2. | IlepBoHavanbHbIe XUMUYECKHAE TIOHSTHSI 13

3. | Kucnopon. Bo3nyx u ero cocras 6

4. | Bogopon 3

5. | Boxa. PactBopsr 8

6. | KonmnuecTBeHHBIEC OTHOIICHUS B XUMHUH 5

7. | OCHOBHbIE KJIaCChl HEOPraHUYECKUX COETMHEHUN 12

Paznen 2. Ilepumoanueckuii 3aKkOH W TIEPUOJUYECKAsT CHCTEMa XUMHUUYeCKuX siemeHtoB [[.U.

MenneneeBa. CtpoeHue atoma (7 4acoB)

8. | Ilepmoamueckuii 3aKOH M TIEPUOTUICCKASI CHCTEMAa XUMHUYECKUX AJIEMEHTOB 8
.. Menpeneena
Paznen 3. Crpoenue BemecTBa. XuMudeckast cBsi3b (8 4acoB)
9. | Xummueckas cBs3b. CTpOCHHUE BENIECTB 7
NTOI'O 68
TemaTuyeckoe IIaHMpoBaHue 9 KJacce
No Tembl (paznesns) KomunuecTro
n\n JacoB
Pazgen 1. MHOorooOpasue xumMudeckux peakiuii (15 qacoB)
1. ‘ MHoroo6pa3ne XUMHYECKUX PeaKIril 15
Pazgen 2. MuorooGpasue Bemects (43 yaca)
2. | 'anorensl 5
3. | Kucnopon u cepa 8
4. | Azot u pochop 9
5. | Yriepoa u kpeMHHI 8
6. | Meramibl 13
Pasnen 3. Kpatkuit 0030p BaxHEHIINX opraHndecknx BeniecTs (9 yacon)
7. | Kpatkuit 0030p BaKHEHIITNX OPTaHUYECKUX BEIIECTB 10
UTOI'O 68
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