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PaGouas mporpamma yuebnoro npeamera OV /1. 10 « Xumusi» cocraBieHa B
cootBetcTBUU ¢ PI'OC COO (IIpuka3z Munucrepcta oopazoanus u Hayku PD ot 17.05.2012
r. N 413 "O6 yTBepxaeHuH (peaepantbHOro rocy1apCTBEHHOI0 00pa3oBaTeIbHOIO CTaHIapTa
cpennero obmiero oopazoBanus” (¢ U3MEHEHUSIMHU U JOMOJHEHUsIMH OT 29.12.2014 r.,
31.12.2015 r., 29.06.2017 r., 24.09.2020 r., 11.12.2020 r., 12.08.2022 r.) u ®enepanpHoii
obpazoarenbHoi porpammoit COO (ITpuka3z MunucrepcTBa npocsemenus PO ot 23.11.2022
r Ne 1014), ¢ yuérom Konneniuu npemnogaBanus o0ieo0pa3oBaTeIbHbIX TUCHUILIUH C YYETOM
npodeccuoHaNbHOM HAIMIPaBIEHHOCTH MIPOTPAMM CpelHEro NpohecCHOHaIBLHOr0 00pa3oBaHusl,
peanm3yeMbIxX Ha 0a3e OCHOBHOTO o01iero oopazoBanus (Pacnopspkenne MunncTepcTBa
npocernieHus PO Ne P-98 ot 30.04.2021 1.), ¢ yuetom [IpumepHoii paboueit mporpamMmbl
00111€00pa30BaTENBbHON JUCIUIUIMHBI « XUMUS U1 TPOPEeCCHOHATBHBIX 00pa30BaTeIbHBIX
opranuzaruii, pekomernoBannord ®I'BOY AI1O «1PITIO» (mpotokon Ne 14 ot 30. 11. 2022 1.); B
COOTBETCTBUHU C (peliepaibHBIMH FOCYAaPCTBEHHBIMUA 00pa30BaTEeIbHBIMU CTaHIApTAMU
cpennero npodeccuonanbHoro oopaszopanus (OPI'OC CIIO) mo cneruanbHOCTIM.

PazpaboTunku:
No ®.1.0. 3Banue, JomKHOCTh
I/ KBaTM(DUKATIMOHHAS
KaTeropus, yueHas
CTCIICHb
1. | JIeOeneBa EBrenus Bricmas kareropust [IpenonaBarens
BrnagumuposHa




COJAEP)KAHHUE

OBIIAA XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
YYEBHOTI'O IPEJIMETA

CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA
YCJIOBUSA PEAJIM3ALIIMU YYEBHOI'O ITPEIMETA

KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHUA
YYEBHOTI'O IPEJIMETA

POHJ OHEHOYHbLIX CPEJACTB

cTp. 4-8

cTp. 9-21
cTp. 22-23

cTp. 24-27

cTp. 28-43



1. OBILIASI XAPAKTEPUCTUKA PABOYEN IMPOT'PAMMBI YUEBHOT'O
IMPEAMETA «XUMMWA»

1.1. MecTto y4yeOHOro npeagmera «XuMusi» B CTPYKTYpe OCHOBHOI npogecCHOHATBHOM
0o0pa3oBaTe/IbHOM MPOrPAMMBI.

Pa6ouast mporpamma yueonoro npeamera OY J1.10 «Xumus» sBiseTcss 00s13aTeIbHON 4acThiO
0011e00pa30BaTeIbHOTO UKJIa 00pa3oBaTenbHOM mporpammsl B cootBeTcTBUU ¢ PI'OC CIIO.
OV]1.10 «Xumus» siBaseTcs 00s3aTeIbHBIM IPEAMETOM 00111e00pa30BaTEIALHOIO ITUKJIIA.

1.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHUSI YUeOHOI0 npeaMera « XuMHsi».

Henstmu u3yueHus: yueOHOTO NpeaMeTa « XUMUS SBIISIOTCS CIEAYIOLIUE:
(opMHpOBaHUE Y CTYACHTOB MPEICTABICHHUS 0 XUMHUYECKON COCTABIISAIONICH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpa KaK OCHOBBI IPUHATHS PELICHUIN B )KU3HEHHBIX U MPOU3BOICTBEHHBIX
CUTYallUsAX, OTBETCTBEHHOI'O [TIOBEICHUS B IPUPOAHOM CpeIe.

3anaun yueOHOro npeamera « XuMus»:

1) cpopmupoBaTh MOHUMAHNE 3AKOHOMEPHOCTEH MPOTEKAHHsI XUMUYECKHX IPOLIECCOB U
SABJICHUM B OKPY’KaIOILEH cpejie, HeJOCTHOW HayYHOU KapTUHBI MUPa, B3aUMOCBSI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTABIATH POPMYJIbI HEOPraHMUYCCKUX U OPTaHUYECKUX BEIIECTB,
YPaBHEHUS XMMHUYECKHUX PEaKLUM, OOBACHATh UX CMBICI, UHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopMupoBaTH HABBIKU MPOBEACHUSI IPOCTEUIIINX XUMUUECKUX IKCIIEPUMEHTAIIBHBIX
WCCIIEIOBAaHUM ¢ COOIIOACHUEM MPaBUI 0€30MacHOr0 OOpaIlleHus C BEIIeCTBAMU U
1a00paTOPHBIM 000PYI0BaHHUEM;

4) pa3BUTh YMEHHUSI HCIIOJIb30BATh HH(OPMALIUIO XUMHUYECKOTO XapaKkTepa U3 pa3IudHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHS IPOTHO3UPOBATH MOCIIEACTBUS CBOECH €ATEILHOCTH U
XUMHUYECKUX IPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX IIPOLIECCOB,;

6) chopMupoBaThH MOHUMAHNUE 3HAYUMOCTHU JOCTIXKEHUN XUMUUYECKON HAYKU U
TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATLHON M MPOU3BOJICTBEHHOMU cep.

OcBoeHue coziepkanus yueOHoro rnpeaMera « XUMHsD) 00eCIIeunBaeT JOCTUKEHHE

00y4aroImyMUCs CIeTyI0IUX Pe3yIbTaToB:
¢ JIMYHOCTHBIX:

JIP1 - oco3Hanue o0y4aromuMucs pOCCUICKON rpaXkIaHCKOW WIEHTUYHOCTH;
JIP2 - rOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPENIEIICHUIO;
JIP3 - Hanuuue MOTHUBaLMU K OOYYEHHUIO U JIMYHOCTHOMY Pa3BUTHIO;
JIP4 - nenenanpasieHHOE pa3BUTHE BHYTPEHHEHN MO3UIIMU JTUYHOCTH HA OCHOBE IyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEN HapoaoB Poccuiickoit denepanuu, HCTOPUYECKUX U HAIMOHAIBHO-
KYJIBTYPHBIX TPAIULMNA, POPMHUPOBAHUE CUCTEMBI 3HAUUMBIX LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYILIHOHHOTO MUPOBO33pEHUS, IPAaBOCO3HAHUS, IKOJIOTMYECKOM KYJIbTYpHI,
CHOCOOHOCTH CTAaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIIAHBI.
BocnuTaTenbHas paboTa 1o HanpaBIeHUIM:
rpaxaanckoro socnuranus (JIPrs):
JIPrB1 - chopMUpOBaHHOCTH IPaKIaHCKON TO3UITNN 00YJArOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEeHa POCCUIICKOTo 00IIeCTBa;
JIPrB2 - 0co3HaHue CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, yBakeHHE 3aKOHA U
[IPaBOIOPSIKA;
JIPrB3 - npuHsTHE TPaAULMOHHBIX HAllMOHAJIBHBIX, O0IIEYEIOBEYECKUX T'YMaHUCTHUECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;
JIPrB4 - roTOBHOCTH IPOTUBOCTOSITH UJICOJIOTUH SKCTPEMHU3MA, HallMOHAIN3Ma, KCeHOpoOuH,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAIBLHBIM IIPU3HAKAM;




JIPrBS - TOTOBHOCTB BECTH COBMECTHYIO ACSITEIFHOCTh B HHTEPECAX IPaKIAHCKOTO 00IIeCcTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00IIE00pa30BaTeNLHON OpraHu3alliy 1 IETCKO-FOHOIIIECKUX
OpraHu3anusx;

JIPrB6 - ymeHue B3auMOACICTBOBATh C COLMATBLHBIMU MHCTUTYTAMH B COOTBETCTBUH C UX
GYHKIMSMHY U Ha3HAYEHUEM;

JIPrB7 - rOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKON JAEATEIBHOCTH.

narpuornyeckoro socnuranus (JIPns):

JIPnB1 - chopMUpPOBaHHOCTH POCCUICKON TPasKIAHCKOW MACHTUYHOCTH, MTATPUOTHU3MA,
YBaXEHUS K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH nepe PoauHoil, ropaoctu 3a CBOM Kpaw,
cBot0 PonnHy, CBOI SI3BIK U KYJIBTYPY, MPOIILJIOE M HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa
Poccuu;

JIPnB2 - IeCHHOCTHOE OTHOILIEHUE K TOCY/IapCTBEHHBIM CUMBOJIaM, HCTOPUYECKOMY U
MPUPOAHOMY HACJIEUIO, TAMITHUKAM, TpaJauLMsaM HapoaoB Poccun, noctuxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTEe, TEXHOJIOTUAX U TPYIE;

JIPnB3 - unelinas yoexIeHHOCTh, TOTOBHOCTD K CITYXXEHHIO U 3amuTe OTe4ecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0y.

JAYXOBHO-HPABCTBEHHOT0 Bocnutanus (JIPa/uB):

JIPa/uB1 - oco3HaHUE AYXOBHBIX IIEHHOCTEH POCCUICKOTO HAPO/Ia;

JIPn/uB2 - chopMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHHUS;

JIP1/HB3 - ciOCOOHOCTD OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHbBIE PELICHMS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMbI U LIEHHOCTH;

JIP1/uB4 - 0CO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO OyIyIIeTro;

JIP1/HBS - 0TBETCTBEHHOE OTHOLICHHE K CBOUM POAUTENSIM U (W) APYTUM UJICHAM CEMbH,
CO3JJaHUIO CEMbHU Ha OCHOBE OCO3HAHHOIO IIPUHATHUS LIECHHOCTENH CEMEWHON KU3HU B
COOTBETCTBUU C TpaAuLUIMHU HapoaoB Poccuu.

acTeTHYecKOro Bocnutanus (JIPacB):

JIP3cB1 - scTeTnueckoe OTHOLICHHE K MUPY, BKIIFOYAsi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa M OOIIECTBEHHBIX OTHOIICHHUIA,

JIP3¢B2 - criocoOOHOCTh BOCIIPUHUMATD PAa3IMYHbIC BUJIbI HCKYCCTBA, TPAIUILIMU U TBOPYECTBO
CBOETO0 U JPYTUX HAPOJOB, OIIYIIATh IMOLMOHAILHOE BO3IEHCTBUE UCKYCCTBA;

JIP3¢B3 - yOex1IeHHOCTh B 3HAUUMOCTH ISl TUYHOCTHU M 00IIeCTBa OTE€YECTBEHHOTO M MHPOBOTO
MCKYCCTBa, STHUYECKHUX KYJBTYPHBIX TPAAUIIMN U HAPOJTHOTO TBOPUECTBA;

JIP3¢B4 - TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BU/IAX UCKYCCTBA, CTPEMIICHHUE MPOSIBIISThH
Ka4eCTBa TBOPUYECKOM JIMYHOCTH.

¢pusznueckoro Bocnuranus (JIP¢s):

JIPB1 - chopMHUpOBaHHOCTH 3I0POBOTO M O€30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOILLEHUS K CBOEMY 3/I0pPOBbIO;

JIP$B2 - noTpeOHOCTH B (PU3UUYECKOM COBEPIICHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-
037I0pPOBUTEIBHOM 1€ATENBHOCTHIO;

JIPpB3 - akTUBHOE HEMIPUATHE BPEAHBIX MPUBBIUCK U HHBIX (OPM MIPUIMHEHUS Bpeaa
bu3NYECKOMY U IICUXHUYECKOMY 370POBBIO.

TpyAoBoro Bocnuranus (JIPTB):

JIPTB1 - rOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOIIO0HE;

JIPTB2 - TOTOBHOCTH K aKTUBHOM JICSITEIIBHOCTU TEXHOJOTUUECKON U COLMATbHON
HaMpPaBIEHHOCTH, CHOCOOHOCTh MHUITMHPOBATD, TUIAHUPOBATH M CAMOCTOSATEIHHO BHITIOIHSTh
TaKyIO JESITeIIbHOCTD;

JIPTB3 - nHTEpEC K pa3nuyHbIM chepam mpodeCcCHOHATBEHON e TENBHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOpP Oyayiei mpodeccruu U peann30BbIBaTh COOCTBEHHBIE )KH3HECHHBIE TUTAHBL;
JIPTB4 - TOTOBHOCTbH U CIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpA30BaHUIO HA MPOTSHKEHUH BCEH
KU3HH.

IKO0JIOTH4YecKoro Bocnuranus (JIP3B):

JIP3B1 - chopMHpOBAaHHOCTH IKOIOTHUECKOM KyJIBTYpbl, TOHUMaHUE BIHUSHUS COLIMATIBHO-
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHON U COIIMATBHOM Cpefibl, 0CO3HAHUE
m100aTbHOTO XapaKTepa IKOJOTUUECKUX MPoOIeMm;



JIP3B2 - nj1aHMpOBaHKE U OCYILECTBICHUE IEUCTBUM B OKPYKAIOLIEH Cpelie HA OCHOBE 3HAHUS
LeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

JIP3B3 - akTUBHOE HEMPUITUE JEHCTBUHN, TPUHOCSIINX BPEl OKPYKAIOIIEH Cpelie;

JIP3B4 - yMeHHe IPOTHO3UPOBATh HEOMATONPUATHBIC YKOJOTUIECKUE TIOCTIEICTBUS
MPEANPUHUMAEMBIX I€UCTBUH, IPEJOTBPAILATD UX;

JIP3BS - pacimpeHne onbiTa JeTeIbHOCTH IKOJIOTMYECKON HAIPAaBIEHHOCTH.

HEHHOCTU HAYyYHOro no3Hauus (JIPuH/m):

JIPun/ml - cpopMUpOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOTO Ha AUAJIOTE KYJIBTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

JIPuH/n2 - COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEJILCKOM KYJBTYpPbl KaK CPEACTBA
B3aUMOJICHCTBHS MEX/TY JIFOIbMH U ITO3HAHUS MUPA;

JIPun/n3 - oco3HaHue [IEHHOCTH HAyYHOU AESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
MPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

e MeTampeIMeTHbIX:
MP1 - ocBoeHrEe 00y4JaIOIIUMUCS MEXKIIPEAMETHBIX TOHITHA U YHUBEPCATBHBIX YISOHBIX
NeiCcTBU (peryaTUBHbIE, TI03HABATEIbHbIC, KOMMYHUKATHUBHEIC);
MP2 — criocoOHOCTh WX UCTIOJB30BAHUS B TIO3HABATEILHOM U COIMATBLHON MIPAKTHKE,
TOTOBHOCTb K CAMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOH 1eATeIbHOCTH,
OpraHM3any y4eOHOTO COTPYAHUYECTBA C N1€JarOrMueCKUMH pabOTHUKAaMU U CBEPCTHUKAMU, K
YYacTHUIO B MOCTPOCHUU WHAUBHUAYAIbHON 00pa30BaTeIbHONU TPACKTOPHH; *
MP3 - oBiiageHne HaBbIKAMU y4€OHO-UCCIIEI0BATENCKOM, MPOEKTHONW U COLMAIbHON
JIeATEIBbHOCTH.

* q@peaMeTHbIX Ha 0a30BoM ypoBHe (IIP0):
P61 - ChopMHUpOBaHHOCTH MPEICTABICHUI: 0 XUMHUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XMMUU B IIO3HAHUU SIBJICHUI PUPObL, B
(GhOpMHUPOBAHUH MBILIUICHHUS U KYJIbTYPBI TUYHOCTH, €€ (YHKIIMOHATIbHON TPaMOTHOCTH,
HEOOXOUMOM ISl pEIICHUs TPAKTUUECKUX 3a7a4u U KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CpELE;
IIP62 - BnasieHne CUCTEMON XMMUYECKUX 3HAHMM, KOTOpask BKJIFOYAET: OCHOBOIOJIAraroue
TOHATHS (XMMUYECKHUI SIEMEHT, aTOM, JJIEKTPOHHAs 000JI09YKa aToMa, S-, -, 0-2JIeKTpOHHBIC
opOUTaIM aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTD ,dJIEKTPOOTPHUIIATEILHOCTh, CTETICHD
OKHCJICHUS, XUMUYECKas CBSA3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKENET,
GbyHKIIMOHATBHAS TPYIINA, PAAUKAI, U30MEPUS, U30MEPHI, TOMOJIOTHYECKHUMA PsiI, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPO- U a30TCOJAEPIKAIINE COEIMHEHNS, ONOJIOTMYECKN aKTUBHBIE BEILIECTBA
(YrneBobl, )KUpPbI, O€TIKK), MOHOMED, TIOJIUMEpP, CTPYKTYPHOE 3B€HO, BEHICOKOMOJIEKYISIPHBIE
COCIMHEHUS, KPUCTAILUTUNYECKAs PEIIETKA, TUITBI XUMUYECKUX Peakinii (OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIE, 9K30-U YHAOTEPMUUYECKUE, pEAKIIM1 HOHHOTO 00MeHa), pacTBop,
AJIEKTPOJIUTHI, HE AIEKTPOJIUTBI, dJIEKTPOJIUTHYECKAS TUCCOLINALINSL, OKUCIIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOHN peaKkIlnu, XUMUIECKOE PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopust XMMHUECKOTO CTPOEHHs opranndeckux Beuiects A.M. bytneposa, Teopus
ANEKTPOIUTUYECKON JUCCOLMALNU, iepruoanueckuid 3akoH /.. Menaeneesa, 3aKkoH
COXPaHEHHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUU, (PAKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOTYYCHUH U OE30MMaCHOM HCTIOIb30BAaHUH BaYKHEHIIINX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEIOBEKA;
ITP63 - chopMUPOBAaHHOCTh YMEHUI BBISABIIATH XapaKTEPHbBIE MPU3HAKH U B3aUMOCBS3b
M3YYECHHBIX MOHITUH, TPUMEHSITh COOTBETCTBYIOIINE IMOHITHUS NPU ONTMCAHUU CTPOEHUS U
CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX BEILIECTB U UX NPEBPALEHUI; BBISBIIATh B3aUMOCBS3b
XMMHUYECKUX 3HAHUW C MOHATUAMU U MIPEIACTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX
IIPEAMETOB;
P64 - chopMUpPOBAaHHOCTH YMEHHUH MCTIOJI30BaTh HAMMEHOBAHUS XUMUYECKUX COCTUHEHHI
ME¥KIYHapOAHOTO COK3a TEOPETUYECKON U IPUKIIATHONM XMMHUU U TPUBUAJIbHBIE HA3BaHUS
BOKHEUIITNX BEIIECTB (3TUJICH, alleTUJICH, TIUIEepHH, PeHo, hopMabaerua, YKCyCcHas KUCIIOTa,
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[JIMLIMH, YTapHBIH ra3, yrieKucblil ra3, aMMHuaK, raieHasi U3BeCTh, HeralieHas U3BecTb,
MUTHEBAS COJIA M IPYTHX), COCTABIATH (DOPMYIIBI HEOPTAHUUYECKUX M OPTaHMYECKHUX BEIIECTB,
YpaBHEHUS XMMHUECKHUX PeaKlHii, 00BACHATh UX CMBICI; IOATBEPKIATh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U 3aMUCSIMU YPABHEHHI
XUMHUYECKHUX PEaKIIHii;

ITP65 - chopMUPOBaHHOCTh YMEHUH YCTaHABIMBATH IPUHAICKHOCTh H3YUCHHBIX
HEOPraHMYECKUX U OPraHMYeCKHUX BEIIECTB K OMPEICICHHBIM KJlaccaM U IpynraM COeIMHEHUH,
XapaKTEepPU30BaTh UX COCTAB M BaXKHEHIIINE CBOMCTBA; ONPEICIISTh BUIbl XUMUUYECKHUX CBS3EH
(xoBaJIeHTHAs, MOHHAs, METAJUINYEeCKasi, BOJOPOIHAS), TUIIBI KPUCTAJUIMYECKUX PEHIETOK
BEIIECTB; KJIACCU(DHUIIMPOBATH XUMUIECKHE PEAKIUH;

IIPG6 - B1ajieHHEe OCHOBHBIMU METO/IAMH HAYYHOT'O TIO3HAHUS BEILIECTB U XUMUYECKUX SIBIICHUN
(HaOnroieHUe, U3MEPEHHE, YKCIIEPUMEHT, MOJICITHPOBAHHCE);

IIP67 - chopMUpOBAaHHOCTH YMEHHUI MPOBOAUTH PACUETHI 110 XMMHUYECKUM (hopmyiamMu
YPaBHEHUSIM XUMHYECKHUX PEaKIMi ¢ UCTIOIb30BaHUEM (PU3NICCKUX BEITUYHH,
XapaKTEepU3YIOUINX BEUIECTBA C KOJIMUECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaibHbIe
YCJIOBHSI) Ta30B, KOJIMYECTBA BEILECTBA; UCIIOIb30BATh CUCTEMHbIC XUMUYECKHUE 3HAHUS TSI
MPUHSTUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHUEM;

ITP68 - chopMupOBaHHOCTH YMEHUI MIIAHUPOBATH M BBIMIOJIHATH XUMUUYECKUN IKCIIEPUMEHT
(mpeBpalleHus OPraHUYeCKUX BEIIECTB MPU HATPEBaHUH, MOTYUYECHUE STUJICHA U U3YYEHHE €TO
CBOICTB, KQUECTBEHHBIC PEAKIIUHU HA aJIbJACTHIbI, KpaXMall, YKCYCHYIO KUCIIOTY; I€HATypanus
OCJIKOB IIPU HArpEBaHUM, IIBETHBIC PEAKIIUU OEIKOB; MPOBOJAUTH PEAKIIMM HOHHOT'O 0OMEHa,
OTIPEIeIIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE pEaKlMU Ha cyibdar-, KapooHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS; PEIIaTh SKCIEPUMEHTAIIbHBIC 33/1a4H 110 TEMaM
«Mertamb» u «HeMeTannsn)B COOTBETCTBHUY C MTPaBUIIaMU TEXHUKH 0€30MaCHOCTH MpHU
oOpaleHuu ¢ BeIIeCTBAMU 1 Jab0paTOPHBIM 000pyI0BaHUEM; TTPEACTABIISTH PE3YyJIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B (hopMe 3alncy ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN U
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

ITP69 - chopMUPOBAHHOCTh YMEHUS aHAIM3UPOBATh XUMUYECKYIO0 HH(DOPMALIHIO, TTOJTy4aeMyt0
U3 pa3HbIX UICTOYHUKOB (CpeICTB MaccoBOi nH(popMalnuu, cetb UHTEpHET U 1pyrue);

ITP610 - chopmupoBaHHOCTH YMEHMIA COOTIOATH MPaBUIIa SKOJIOTHUECKH 1[E1eCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOU EATEILHOCTH B LIEISAX COXPAHEHHS CBOETO 3/I0POBhS 1
OKpPY’KaIOIIe MPUPOIHOM CPeJibl; YUUTHIBATH OACHOCTh BO3JEHCTBUS HA dKUBbIE OPraHU3MBbl
OTPEIETICHHBIX BEIIECTB, TOHUMAasl CMBICH MTOKa3aTess PEeAeTIbHON JOIMMYCTUMOMN KOHIIEHTPAIUH.

PesynbratoMm ocBoeHUs paboydeit mporpaMMbl IIpeAMETa SIBISIETCS OBJIAICHUE
oOydaromuMucs cieayrmumu odummu komnerenuusamu (OK):

KO HanmeHnoBaHue pe3yJibTaTa 00y4eHust

OK 1. Br16upath criocoOb! perienust 3a1a4 NpopecCHOHaNbHON AESITETbHOCTU
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 2. Hcnonb30BaTh COBpEMEHHBIE CPEICTBA MIOMCKA, aHAIM3a U MHTEPIIPETALUH
nH(popmManuu, 1 UHGOPMALIMOHHBIE TEXHOJIOTUH ISl BHIIIOJTHEHUS 3a7a4
poeCcCUOHATILHOMN 1€ TEIbHOCTH.

OK 3. [1nanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(HECCHOHATIBHOE U
JMYHOCTHOE Pa3BUTHE, PEIITPUHUMATEIBCKYIO JEITEIbHOCTD B
npodeccuoHabHOU cepe, UCTIOIB30BaTh 3HAHMSI TI0 TPABOBOM M (PMHAHCOBOM
I'PaMOTHOCTH B Pa3IMYHbBIX KU3HEHHBIX CUTYallHsX.

OK 4. D¢ hexTuBHO B3aMMOIEHCTBOBATh U PaOOTaTh B KOJJICKTHBE U KOMAH/IE.




OK 5.

Ocy1ecTBIIATh YCTHYIO U MIUCBbMEHHYK0 KOMMYHUKAIIMIO HA TOCYIAPCTBEHHOM
s3pike Poccuiickoit denepanuu ¢ y4eToM 0COOCHHOCTEH COIMAILHOTO U
KYJBTYPHOI'O KOHTEKCTA.

OK 6.

[TposBIATH IrpakJaHCKO-IATPHOTHYECKYIO MO3ULHIO, IEMOHCTPUPOBATh
OCO3HAaHHOE MOBEJICHUE HA OCHOBE TPAJUIIMOHHBIX POCCUNCKUX IyXOBHO-
HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCJIE C yUETOM TrapMOHHU3ALUU
MEXHALIMOHAIBHBIX U MEXPEIUTNO3HBIX OTHOIIEHUH, IPUMEHATH CTaHIAPThI
AHTUKOPPYILMOHHOTO OBEJICHHUS.

OK 7.

CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepereHHIo,
MIPUMEHSITh 3HAHHS 00 U3MCHEHHUH KIIMMaTa, IPUHIIUITB OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO ECHCTBOBATH B UPE3BbIUYANHBIX CUTYAIUIX.

OK 8.

Hcnonb3oBath cpencTBa GU3NYECKON KYIbTYPHI U1 COXPAHEHUS U YKPETICHUS
3JI0POBBSI B IIpo1iecce MPO(PEecCHOHATBHOM NESTETLHOCTH U TOICPIKaHMUS
HE00X0IUMOTr0 YPOBHS (PU3MUECKON MOArOTOBIEHHOCTH.

OK 9.

[Tonb3oBatbes nmpodeccrnoHalbHOM TOKyMEHTaluel Ha roOCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

1.3. Kosin4ecTBO 4aCOB HAa 0CBOEHHME MPOrPaMMbl Y4eOHOI0 npeaMeTa « XuMHA»:

MaKCHUMaJIbHON y4eOHOM Harpy3ku oOydaronierocs - 86 4acos, B TOM YHCIIE:

ayJIMTOpHOM yueOHOi paboThl oOy4aromierocs (00s3aTeabHbIX Y4eOHbIX 3aHATUI) 72 yaca
(mexumit 30 yacoB u 40 yacoB 1a0OPATOPHBIX U MPAKTUYCCKUX 3AHSITHI);

BHEAYIUTOPHOI (CaMOCTOSTENbHON) yueOHOM paboThl 0Oyyvaromerocs 14 gacos.




2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

2.1. CTpyKTypa 1 00beM Yy4eOHOro npeaMeTa, U BUAbI Y4eOHOH padoThl.

Bua yueOHoii padoThI O0bem B yacax
O61beM 00pa3oBaTeIbHONH MPOrpaMMbl Y4eOHOT0 MpeaMeTa 86
B TOM YHCJIE.:

1. OCHOBHOE Cojiep)KaHue 12
B TOM YHCJIC:

JICKITUU 30
71a00paTOPHBIE U TPAKTUICCKUEC 3aHATHUS 40
2. IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJICPIKAHUE 17
B TOM YHCJIE:

JICKITUU 3
IIPAKTUYECKUE 3aHATUS 14
BHeayauTopHasi (caMmocTosiTe/IbHAN) YueOHasi padoTa 00y4aromerocs 14
(Bcero)

IIpome:xxyTounasi arrecranusi B popme ougpgpepenyuposannozo 3auema 2

2.2. Conep:xanue yueonoro npeamera OY/1.10 «Xummusi».

BBEJEHMUE.

Hayunvle memoOwi nosnanus ewjecmes u xumuieckux sgieHuil. Ponv sxcnepumenma u
meopuu 6 xumuu. 3Havenue xumuu npu oceoenuu cneyuanrvrocmeti CII0O mexnuyeckozo
npoghus.

Pa3nen 1. OCHOBBI CTPOEHUS BELLIECTBA.
Tema 1.1. CTpoeHHE aTOMOB XMMUYECKUX JJIEMEHTOB U MPUPOJIa XUMUYCCKOUN CBS3H.

Cogpemennas modenv cmpoenus amoma. Cumeoruyeckuti A3ulK Xumuu. Xumudeckuil
anemenm. DnekmpoHnasn Kougueypayus amoma. Knaccupurayus xumuieckux snemenmos (s-,

p-, d-anemenmot). Banenmuule snekmponsl. Barenmnocme. Dnekmponnas npupooa XumMuieckoil
cea3u. InexkmpoompuyamenbHocmy. Buodvl xumuueckoti ceéa3u (Ko8aieHmuas, UOHHAS,
Memaniuyeckas, 6000POOHAs) U CNOCOObl ee 0OPA308aHUSL.

Pewenue 3a0anuii na ucnonvzosanue XumMuueckol CUMBOIUKY U HA38AHUU COEOUHEHUT] NO
HOMEHKIIAmype MeHCOYHAPOOHO20 COI03a MeopemuyecKkoll U NPUKIAOHOU XUMUU U MPUBUATIbHBIX
HA38anUll OISl COCMABNEHUSL XUMUYUECKUX (DOPMYII O8YXAMOMHBIX COEOUHEHUL (OKCUOO08,
cybduoos, 2uopudos u m.n.) u OpyeUx Heop2aHUyecKux cOeOUHeHUli OmoelbHbIX KIACCo8.

Ipaxmuueckue 3a0anus Ha YCMAaHo8IeHUe CEA3U MENHCOY CIMPOEHUEM AMOMO8 XUMUYECKUX
NEeMEHMO8 U NePUOOULECKUM USMEHEHUEeM C8OUCME XUMUYECKUX DeMEHMO8 U UX COeOUHEeHUL 8
coomeemcmauu ¢ nonodcenuem Ilepuoouueckoii cucmemol.

Tewma 1.2. Ilepuoamueckuii 3akoH u Tabauma J[. 1. Menpgeneena.

Ilepuoouueckas cucmema xumudeckux snemenmos J{.M. Menoeneesa. @usuyeckuii
cemoien Tlepuoouueckoeo saxona /].M. Menoeneesa. 3akonomeprocmu usmeHeHUst C8OUCME
XUMUYECKUX INEMEHMO8, 00PA3YEeMbIX UMU NPOCMbIX U CLONCHBIX 8EUieCE 8 COOMBEMCMBUL C
nON0JHCEeHUeM Xumudecko2o snemenma 6 Ilepuoouueckoti cucmeme. Mupoeosspenueckoe u
Hayunoe 3uayenue Ilepuoouuecxoeo 3axona [[.U. Menoeneesa. Ilpocnosvl /|.H. Menoeneesa.
OmKpvimue HO8bIX XUMUUECKUX DTIEMEHINOS.

Pewenue npaxmuxo-opuenmupogannvlx meopemuieckux 3a0aHull Ha XapaKxmepu3ayuo
XuMuyeckux snemenmos « Memannuueckue/nememaniuyecKue ceoticmaad,
9NEKMPOOMPUYAMENLHOCHL XUMUYECKUX 2TEMEHMO8 8 COOMEEMCMBUU C UX 3]IeKMPOHHbIM
cmpoeHuem U NON0NHCeHUeM 8 NepUuoOUYecKoll cucmeme Xumudeckux anemenmos J{. 1.




Menoeneesar.
Pa3znen 2. XUMHUYECKHUE PEAKIIUN.
Tema 2.1. Tunbl XUMUYECKUX pEAKIUH.

Knaccughuxkayus u munvl xXumuueckux peaxkyuil ¢ y4acmuem HeopeaHu4ecKux 8eujecms.
Cocmasnenue ypagnenuil peakyuti COeOUHeHUs, PA3N0ACEHUS, 3aMeueHUs], 0OMeHd, 8 m.u.
peaxkyuil 20peHusl, OKUCTIEHUA-80CCMAHOBNEHUSL.

VYpaesnenus oxucnenus-eoccmanosnenus. Cmenenv okucnenus. Okuciumens u
soccmanogumens. Cocmasnenue u ypagHu8aHue OKUCIUMeENbHO-80CCMAHOBUMENbHBIX PeaKyuli
Memooom 21eKkmpoHHo20 bananca. OKUCIUmMenIbHO-60CCMAH08UMENIbHbLE PeaKyUL 8 NPUpooe,
NPOU3BOOCNBEHHBIX NPOYECCAX U HCUSHEOEAMENbHOCU OP2AHUSMOS.

Konuuecmsenuvie omnowenus 6 xumuu. OcHO8HbIE KOMUYECHBEHHbLE 3AKOHbI 8 XUMUU U
pacuemsl no YpPAGHEHUAM XUMU4eckux peakyui. Monb Kak eOuHuya Koi1u4ecmea eeujecmaad.
Mounsapnas macca. 3axonvl coxpanenusi maccol u 3Hepeuu. 3axon Asocadpo. Monsapuuiii 00vem
eazos. OmuocumenvHas NIOMHOCMb 2a308. Pacuemul no ypagnenusam xumuieckux peakyuil ¢
UCNONIL30BAHUEM MACCHL, 00beMa (HOpMATbHbIe YCILO8UsL) 2A308, KOMUYECMEa 8euecmada.

Tewma 2.2. DACKTPOIUTHYSCKAS IUCCOMAIINS M HOHHBIH OOMEH.

Teopus snekmponrumuyeckou ouccoyuayuu. Monvi. dnekmponumsi, HeINeKmpoaumsi.
Peaxyuu uonnozo oomena. Cocmasnenue peakyuii UOHHO20 0OMeHA Nymem COCMABIeHUs. UX
NOTHBIX U COKPAUJEHHBIX UOHHBIX YpasHeHutll. Kuciomno-ocnosHble peakyuu. 3a0anus Ha
cocmasiienue UOHHLIX PeaKyull.

Uccnedosanue munos (no cocmasy u Koauuecmaey UCX0OHbIX U 00pa3yiouuxcs eewecms) u
NPU3HAKO8 Xumuyeckux peaxyuil. Ilposedenue peakyuti UOHHO20 0OMeHa, onpeodelienue cpeobl
B00HbBIX PACMBOPOS. 3A0aHUS HA COCMABTIEHUe UOHHBIX PeaKYULL.

Pasznea 3. CTPOEHUE 1 CBOMCTBA HEOPTAHUYECKHX BEIIECTB.
Tema 3.1. Knaccudukanus, HOMEHKJIATypa ¥ CTPOSHHE HEOPTraHUYECKUX BELIECTB.

IIpeomem neopeanuyeckou xumuu. Knaccuguxayus neopeanuueckux eujecms.
IIpocmuie u cnoxcuvie seuwgecmsa. OcHoBHbLE KNACCHL CIONACHBIX 8euyecms (OKCUOb, 2UOPOKCUObI,
Kuciomsl, conu). Bzaumocesss neopeanuieckux geujecms. Aepecammuvie cOCmosnus seujecmed.
Kpucmannuuecxue u amopgpnuvie sewpecmea. Tunvl Kpucmaniiuieckux peulemox (amomHas,
MONEKYAAPHASA, UOHHAS, MEMALTUYECKAS). 3a8UCUMOCTb QUIUUECKUX CEOLICME 8elecmaa om
MUna KpUCManiuieckol peutemku. 3aUcUMOCmb XUMUYECKOU aKMUBHOCMU 8euecms om eUuoa
XUMUYECKOU C643U U MUNA KPUCMALIUYecKoll peutemku. IIpuuunst MHO2000pa3zus eewjecms.

Homenxnamypa neopeanuueckux geujecme: Hazeanue 6euyecmsa UCXo0s U3 ux
XUMUYECKOU (POPMYNIbL UNU COCMABIEHUe XUMUYECKOU (POPMYIbl UCX005 U3 HA3BAHUS 8elyecmBa
no mexcoynapoonoii (MIOIIAK) unu mpusuanvroii Homenkiamype.

Pewenue npakmuueckux 3a0anuii no Kiaccugurayuu, HOMeHKIAmype U XUMU4ecKum
@opmynam HeopeaHUuUeCcKUX eujecne PasuyHbIX KI1accog (YeapHulil 2a3, YeleKucavlil 2as,
AMMUAK, 2AUEeHAs U36eCTb, He2AUleHAs U38eCMb, NUMbesas co0d U Opy2ux): HA3bIBaAMb U
cocmagnams opmyibl XUMULECKUX Gelyecms, Onpeoesims NPUHAOIEHCHOCb K KAACC).
Hcmounuku xumudeckoul ungopmayuu (cpedcme maccogoii ungpopmayuu, cemv Mnmeprem u
opyeue). [louck unghopmayuu no Hazeanusam, uoeHmuguramopam, cmpykKmypHoiM Gopmynam.

Tema 3.2. DU3UKO-XUMUYECKUE CBOWCTBA HEOPTAHMUECKUX BEIIECTB.

Memanner. Obwue ¢usuyeckue u xumuyeckue ceoticmea memannos. Cnocobwt noayuenus.
3nauenue memanios u HeMemaiios 8 NPUPOOe U HCUZHEOEAMENbHOCU YeN08eKA U OP2AHUZMOB.
Kopposus memannog: udvl kopposuu, cnocobwl 3aujumsl Memaiios om KOppo3uu.

Hememannwi. Obwue ¢usuueckue u xumuueckue ceoicmea Hememannos. Tunuunvie
ceoticmea Hememannos 1V— VII epynn. Knaccughukayus u nomenknamypa coeouneHut
Hememannos. Kpyeogsopomsi buocennuix snemenmos 6 npupooe.

Xumuueckue c8oucmea OCHOBHLIX KILACCO8 HEOP2AHUYECKUX 8eujecms (OKCUO08, 2UOPOKCUOO8,
Kuciom, coneu u 0p.). 3aKkOHOMEPHOCMU 8 USMEHEHUU C8OUCTE NPOCBIX BeUeCm8, 000POOHbIX
COeOUHEHULL, BbLCULUX OKCUOO8 U 2UOPOKCUOOB.
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Cocmasnenue ypagneHull XuMUuecKux peakyuti ¢ yuacmuem npocmuix U CJLOHCHbIX
HEOP2AHUYECKUX BeUieC8. MEMAllo8 U HeMemanios, OKCUO08 Memaiios, HemMemaiios u
amgpomepHbIX I1eMeHMO8, HeOP2AHUYECKUX KUCIOM, OCHOBAHUL U AMPOMEPHbIX 2UOPOKCUO08,;
HeOp2aHUYecKux coietl, Xapakmepusyowux ux ceoucmasa.

Pewenue npakmuxo-opuenHmuposanHvlx meopemuieckux 3a0aHull Ha c80UCM8a, cocmas,
noxyuenue u 6e30nacHoe UCNOIb308AHUE BANCHEUUUUX HEOPLAHUYECKUX elujeCms 6 Oblmy U
NPAKMUYECKOU 0esamelbHOCMU Yello8eKd.

Tema 3.3. neHTudUKALKS HEOPraHHYSCKUX BEIIECTB.
Pewenue sxcnepumenmanbHulx 3a0a4 nO XUMUYECKUM C8OUCMBAM MEMAallos8 U
HeMemainios, N0 PACNO3HABAHUIO U NOJLYYEHUIO COCOUHEHUT MEMANN08 U HEMEeMAI08.
Hoenmughurxayus neopeanuueckux eeujecme ¢ UCNOIb30BAHUEM UX DPUSUKO-XUMUYECKUX
CBOUCM8, XapakmepHvlX KauecmeeHuvlx peakyuil. Kauecmeennvle peaxyuu na cyivgam-,
KapOoHam- u X10puo-aHuousl, Ha KAMUOH AMMOHUSL.

Pa3nen 4. CTPOEHUE U CBOMCTBA OPTAHMYECKUX BEIIECTB.
Tema 4.1. Knaccudukanus, cTpoeHHe U HOMEHKJIATypa OPraHUYecKUX BEIIECTB.

Tossnenue u pazsumue opeaHuyeckol xumuu kax Hayku. [Ipedmem opeanuyeckoll
xumuu. Mecmo u 3Hauenue OpeaHUecKol Xumuu 8 cucmeme ecmecmeeHHvlX HayK.

Xumuueckoe cmpoeHue Kak nopsa0oK cOeOUHeHUs AMOMO8 8 MOIEKYle CO2NLACHO UX
sanenmuocmu. OCHOBHbLE NOOANCEHUS MEOPUU XUMULECKO20 CMPOEHUSL OP2AHUYECKUX
coeounenuti A.M. Bymnepoea. Yenepoouuvlii ckenem opeanuyeckou MoaeKyivl. 3a8UcCuMochib
CBOUCME 8eulecma om XUMUYecKo20 Cmpoenus Mouexy. Mzomepus u uzomepbl.

Iouamue o ¢ynxyuonanvroti epynne. Paouxan. Ilpunyunwvl kraccuguxayuu
opeaHudeckux coeounenull. MexcoyHapooHas HOMeHKIamypa u nPUHYUNbl HOMEeHKIAmM)ypbl
opeanuyeckux coeounenuil. Ilonamue 00 azomcoodepicawyux coeOuHeHusx, OuoaIoeuecKu
AKMUBHBIX Belecmeax (y2ne8o0ax, Hcupax, OeaKax u op.), 6blCOKOMOLEKYIAPHBIX COCOUHEHUSX
(MOHOMeEp, noaumep, CmpyKmypHoe 36€H0).

Homenxnamypa opeanuueckux coeounenull 0omoenbHvlx Kidcco8 (HacvluyeHuble,
HEeHACblWeHHbLE U APOMAMUYEecKue y2nes000poobl, CNUpmbl, YeHobl, anrb0e2udbl, KemoHbl,
Kapbonogvle kuciomwl u 0p.) CocmasieHue NOIHbIX U COKPAUWEHHBIX CIPYKIYPHBIX (OPMYIL
Op2aHUYeCKUX eujecms OmoeIbHblX KIACCO8, UCNONb3YA UX HA38AHUS NO CUCTNEMAMUYECKOU U
MPUBUATLHOU HOMEHKAamype (IMuileH, ayemuien, eiuyeput, Genon, hopmanvoe2uo, yKCyCcHas
Kucnoma, enuyun). Pacuemul npocmetiwieti oopmynvl opeanuyeckoii MOIEKYIbl, UCXOOS U3
anemeHmuo2o cocmasa (8 %).

Tewma 4.2. CBolicTBa OPraHUYECKUX COCTUMHEHUN.

DusuKo-xumuieckue c80NUCmMed OP2aHUYeCKUX coOeOUHeHUll OMOeNbHbIX KIACCO8
(ocobennocmu Kraccupukayuu u HOMEHKIAMYpvl GHYMPU KIACCA; 20MOL0SULECKULL Psi0 U
obwas opmyna; uzomepus, guzuyeckue c8oUCmaa, Xumuieckue coUCmsed, cnocoowl
NOYyYeHUs):

— npeodenbhble Yene8000poobl (AIKAHbL U YUKIOANKaHbl). I openue memana kax 0OuH u3
OCHOBHBIX UCHOYHUKO8 MeNnia 6 npomviuLiennocmu u 6vimy. Ceolicmea npupooHbIX
V2l1e8000p0008, HaxoNHcoeHue 8 NpUpooe U NPUMeHeHUe alKAHO8;

— HenpeodebHble (AIKeHbl, ANKUHbL U ATKAOUEHbL) U apomamuyecKue y2ne6000poovl. I opeHue
ayemuieHa Kak UCMO4YHUK 8bICOKOMEMNEPamypHo20 NIAMeHU 05l C6APKU U Pe3KU Memalios;
— KUCI0poOcodepaicaujue coeOuHeHus (cnupmol u geHovl, KapoOoHo8bie KUCIOMbL U 3upbl,
anb0e2uobl U KeMombl, HCUpbl, yenesoosl). [Ipakmuueckoe npumeHeHue SMuieHe UKo,
enuyepuna, ¢penona. llpumenenue popmanvoezuoa, ayemanvoe2uod, yKCycHou kuciomol. Moina
KAK CONU BbLCUUX KapOOHOBLIX Kuciom. Mowwue ceoticmea mvlia,

— azomcooeporcaujue coeOuHeHUs (AMUHbL U AMUHOKUCTOMbL, benku). Bvicokomonexynaphuie
coeOduHenus (Cunmemuyeckue u OuonoecudecKu-akmusHole). Monomep, noaumep, cmpykmypHoe
36eno. Ilonumepusayus smuneHa KaKk OCHOBHOe HanpasieHue e2o UCNOIb308AHUA.
T'enemuueckas c6sa3b MeAHCOY KIACCAMU OP2AHULECKUX COeOUHEHUII.
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Cesoticmea opeanuyeckux coeOuHeHull OmoeIbHbIX K1accos (MpUusUaibHas u
MeAHCOYHAPOOHASL HOMEHKAAMYPA, XumMuieckue c8otcmed, cnocobwbl NOIy4eHUs). npedeibHvle
(ankanvl U YUKIOAIKAHBL), HenpeoeibHble (AIKEeHbl, ANKUHbL U AIKAOUEHbL) U apOMamuyecKue
Y2ne8000poobl, CRUPMbL U QeHOIbl, KApOOHOBblE KUCIOMbL U IPuUpbl, AnbOecUubl U Kemomsl,
AMUHbBL U AMUHOKUCTIOMbL, BbICOKOMOLEKYIAPHbLE COeOUHEeHUs.. 3a0aHUsi HA COCMAGIeHUe
VPABHEHUU XUMUYECKUX PEeaKyull C y4acmuem OpeaHudeckux 6eujecms Ha OCHOBAHUU UX COCMAsa
U cmpoetus.

Cocmasnenue cxem peakyuil (6 mom yucjie no npeooAHCeHHbIM YenouKam npespaujetuil),
Xapakxmepuzylouwux XUMuieckue c80tUCmed OPeaHu4ecKux coeOUHeHULl OMOeIbHbIX KI1ACCOo8,
CNOCOObL UX NONYYUEHUS U HA36AHUE OP2AHUYECKUX COeOUHEHUT NO MPUBUATILHOU UTU
MENHCOYHAPOOHOU CUCMEMAMUYECKOU HOMEHKIANype.

Pewenue npaxmuxo-opueHmuposanHvlx meopemudeckux 3a0aHuil Ha c80lUCmed
OP2AHUYECKUX COOUHEHULL OMOETbHBIX KILACCO8.

Ionyuenue smunena u uzyuenue e2o ceoticms. Mooenuposanue MOAEKY1 U XUMULECKUX
npespawjenuli Ha npumepe SMana, IMUleHa, ayemuieHa u op.

Tema 4.3. Unentuduxaiys opraHn4ecKux BEIIECTB, UX 3HAYCHHUE U IPUMEHEHHUE B OBITOBON U
[POU3BOJICTBEHHOW NEATSILHOCTH YEJIOBEKA.

buoopeanuuecxkue coedunenus. Ilpumenenue u buonrocuyeckas poiv y2ne8o0o8.
Oxucnenue y21e60008 — UCHOYHUK IHEP2UU HCUBLIX Op2aHu3mos. Obracmu npumeneHus
amunoxuciom. llpespawenus 6enkos nuwu 6 opeanusme. buonocuueckue ynxyuu 6enxos.
Buonoeuueckue gpynkyuu sxecupos. Ponv opeanuueckoii xumuu 6 peuteHuu npooiem nuuyego
bezonacrhocmu.

Ponv opeanuyeckoil xumuu 6 pewienuu npobiem snepeemuieckoli 6e30nacHocmu, 8
Pazeumuu Meouyunsl, CO30aHUU HOBbIX MAMEPUALO8, HOBbIX UCIOYHUKOB IHEPSULL
(anvmepnamusnvle ucmoyHuku snepeu). OnacHocms 6030elicmeust Ha HCUble OP2aHU3Mbl
Op2aHUYeCKUX 8euiecme OmoelbHbIX K1acco8 (Yeneeo0opoosl, CRUpmol, heHolbl,
XJlopopeanuyecKue npou3soonsle, aib0ecudbvl U Op.), CMbLCI NOKA3ames npeoeibHO
00nyCmMuMOoU KOHYeHMpayuu.

Hoenmughuxayusn opeanuueckux coeOurHeHutl 0moeabHblX KIaccos (Ha npumepe
anboe2ud0s, Kpaxmand, yKCyCHOU KUCIOMbl, OeIK08 U M.N.) C UCNOIb308AHUEM UX PUSUKO-
XUMUYECKUX CBOUCME U XAPAKMEPHBIX KAYeCmeeHHbIX peakyutll. [{enamypayus 6enxka npu
Haecpesanuu. L{eemnvie peakyuu 6en1ko8. Bo3HUKHOBeHUEe AHATUMUYLECKO20 CUSHANLA C MOYKU
3peHUs XUMUYECKUX NPOYecco8 Npu NPOMeKaHUuU Ka4eCmeeHHOU peakyuu, no3eosouel
uoeHmuhuyuposamsv npeoslodiceHHvle Op2aHudecKue 8eulecmsd.

Pa3znen 5. KHHETUYECKHUE U TEPMOJUHAMHNYECKHUE 3AKOHOMEPHOCTHU
IMPOTEKAHUS XUMHWYECKHNX PEAKITUM.
Tewma 5.1. CKOPOCTb XUMHYECKUX peaKINil. XMMUYECKOE PABHOBECHE.

Ckopocmb peakyuu, ee 3a8UCUMOCIb OM PA3TUYHBIX DAKMOPO8: NPUPOObL Peaupyrouux
sewecms, KOHYeHmMpayuu peazupyrouux 6ewjecms, memnepamypul u niouwaou peakyuuoHHou
nogsepxnocmu. Tennoguvle d¢hghexmol Xumuueckux peakyuti. IK30- u IHOOMepMuyecKue, peaxyuu.
Obpamumocms peaxkyuii. Xumuueckoe pagHogecue u e2o cmeujerue noo oetcmauem paziuiHslx
Gaxmopos (Konyenmpayus peazenmos uiu NPOOYKmos peaxkyuu, 0asieHue, memnepamypa) ois
CO30aHUs ONMUMATbHBIX YCIIOSUL NPOMEKaHUs Xumuyueckux npoyeccos. Ilpunyun Jle [llamenve.

Pewenue npakmurxo-opuenmuposanHvlx 3a0aHUll Ha AHAIU3 PAKMOPO8, BIUAIOUUX HA
U3MeHeHue CKOpOCMU XUMUYECKOU peakyuu, 8 m.u. ¢ NO3UYULL IKOJI02UYECKU YerecooOpasHo20
nogeodeHust 6 Obimy u MpPYOo8oU 0essMeIbHOCMU 8 YelsAX COXPAHEHUSl C80e20 300P0BbS U
OKpyaHcaroujeli NPUPOOHoLl Cpeobl.

Pewenue npakmuxo-opuenmuposanHuvlx 3a0anuil Ha npumeHnerue npunyuna Jle-
Llamenve 0115 HAXOHCOEHUA HANPABTIEHUS CMEWeHUs PABHOBECUS XUMUYECKOU PeaKyuu U anaiu3
Gaxmopos, enuANWUX HA CMeWeHUe XUMUYECKO20 PABHOBECUL.

Pa3zgea 6. PACTBOPBLI.
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Tewma 6.1. IloHsATHE O pacTBOpax.

Pacmeopenue xax ¢usuxo-xumuueckuil npoyecc. Pacmsopol. Cnocobwl npueomosieHus
pacmeopos. Pacmeopumocms. Maccosas 0ons pacmeopennoco sewecmsa. Cmvlci nokazamens
npeoenbHo OONYCMUMOU KOHYEHMPAyUul U e20 UCHOIb308AHUE 8 OYEeHKe IKOI02UUeCKOl
bezonacrocmu.

Ilpasuna sxonocuuecku yenecoobpaznozo nosederusi 8 Ovimy u mpyoosou
O0esImeNbHOCMU 8 YEIsX COXPAHEHUSI C80€20 300P08bsL U OKPYJICAIouell RPUPOOHOU CPeobl;
ONACHOCMb 8030€UCMBUSL HA JHCUBLLE OPSAHUMbL ONPEOETeHHbIX BeUleC8.

Pewenue npakmuxo-opuenmuposanHvlx pacuemHulx 3a0aHull Ha pacmeopwl,
ucnonv3zyemvie 8 ObIMOBOU U NPOU3IBOOCMBEHHOU 0esIMEIbHOCIU YeNl08eKd.

Tema 6.2. MccienoBanue cBONCTB pacTBOPOB.

Ilpucomosnenue pacmeopoé 3adannoli (maccoeou, %) Komyenmpayuu (¢ NPAKMUKO-
OpPUEHMUPOBAHHBIMU 8ONPOCAMU) U OnpedeieHue Cpedbl BOOHBIX PACNEOPOS.
Pewenue 3a0au na npuecomosnenue pacmeopos.

Pazzea 7. XUMUS B BBITY ¥ TIPOU3BOJACTBEHHOM JEATEJBHOCTH
YEJIOBEKA.
Tema 7.1. Xumus B ObITY U IPOU3BOJICTBEHHOM JICATEILHOCTH YEIOBEKA.

Hosgetiwiue docmudicenus Xumuyeckoll HayKu U Xumuieckou mexnoao2uu. Pone xumuu 6
obecneyeHuu IKOI02ULECKOU, IHEPeMUYECKOll U NUWe8oll Oe30NACHOCMU, PA36UMUL MEOUYUHDL.
Ilpasuna noucka u aHaIU3a XUMU4eCKo UHGOPMAYUY U3 PA3TUYHBIX UCTIOYHUKOS (HAYYHAS U
VUeOHO-HAYYHAS TUmepamypa, cpeocmea mMaccosol unpopmayuu, cemov Uumeprem).

Ilpumenenue xumuyeckux ewjecmes u MexHoI02Ull ¢ yuemom o0yoyueu
npogheccuoHanbHoU 0esimeIbHOCMU. 8AdNCHeuUe CIMPOUmMenbHble Mamepuabl,
KOHCMPYKYUOHHbIE MAMEPUAvl, KPACKU, CIMEKII0, KePAMUKA, MAmMepuansl 0Jis d1eKMpPOHUKU,
HaHOMAmMepuaibl, MeKCMUlbHble 80JI0KHA, UCIOYHUKU SHepeull, Oblmosas Xumus u op.
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2.3. TemaTH4eckoe naaHupoBanue yyedHoro npeamera OY/1.10 «XXUMMUSA»

Ne paznena, HaumeHoBaHue pa3ieioB U TeM Ne | O0bem Koap1 00mmx
TEMbI 3aHA B KOMHeTeHIII/Iﬁ
st | qacax (YKa3aHHBIX B
pa3nee 1.2) u
JIMYHOCTHBIX,
MeTanpeIMeTHbIX,
NMpeIMeTHBIX
pe3yJbTaToB,
(¢opmupoBanuio
KOTOPBIX
croco0cTByeT
3J1eMEeHT
NMPOrpamMmblI
1 2 3 4 5
BBE/JIEHUE. 2 JP 2, 3;
BBoHBINM HHCTPYKTaX 10 TEXHUKE Oe30omacHOCTH. HayuHble MeTO/1bl TO3HAHUSI BELLIECTB U 1/1 2 JIPrB 2;
XUMHYECKUX SIBJICHU. POb SKCIIeprMeHTa U TEOPUH B XUMHUH. 1/2 JIPuB 2;
JIPn/uB 3, 4;
IpodeccHoHaIbLHO-0PHEHTHPOBAHHOE COlEP/KAHNE: JIPs 1;
3HaueHue XUMUU ipu ocBoeHuu cneruansaoctei CI1IO TexHomorndeckoro npoguis. JIPTB 1, 2, 3;
JIP3B 1;
BueayauTopHas (caMocTosiTe/IbHAsA) yueOHas padoTa 06yqaromerocs: paboma ¢ 1™ | JIPuu/m 1;
OONONHUMENbHOUL TUumepamypou opopmienue scce Ha memy: « HaveHue Xumuy npu 0C80eHUU MP 1;
cneyuanvbHocmetl mexuonozudeckozo npoguns 6 CI10». I1P6 1, 6, 9;
OK1, 2,7
PA3JIEJI1 | OCHOBBI CTPOEHUSA BEHIECTBA. 6
TEMA 1.1. | CTPOEHUE ATOMOB XUMHNYECKHUX 2JIEMEHTOB U ITIPUPOJA 4 JIP 3;
XUMHWYECKOMH CBSI3M. JIPus 2;
CoBpemeHHas MoJieb CTpoeHHs aToMa. CUMBOJIMYECKH SI3bIK XUMUU. XUMHUUECKUH JIEMEHT. 1/3 2 JIPn/uB 4;
DnekTpoHHas KoHuUrypanus aroma. Kinaccupukaius XAuMHUUECKUX JIEMEHTOB (s-, p-, d- 1/4 JIPTB 1, 2;
aneMeHThl). BajgeHTHble 31eKTpoHbl. BaeHTHOCTh. DeKTpoHHAasl IPUPOAa XUMHUUECKON CBSI3H. JIPun/m 1;
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DNEeKTPOOTPULIATETLHOCTh. BUIbI XUMHUUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAs, METaJJTMUeCcKas, MP 1,
BOJIOPOHAS) M CIIOCOOBI € 00pa30BaHMS. I1P6 1, 2, 5;
OK 1.
Ilpakmuueckoe 3anamue Ne 1 no meme: «Cmpoenue amomos Xumuieckux 31eMeHmaos, 1/5 2"
nPUPOOA XUMUYECKUX CBA3EU) 1/6
TEMA 1.2. | IEPHOJUYECKHWM 3AKOH U TABJIMIIA .. MEHJIEJIEEBA. 2 JIP 2, 3;
IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IEPKAHUE! 1/7 2" JIPnB 2;
Ilpakmuueckoe 3anamue Ne 2 no meme: « Peuienue npakmuko-opueHmupoeaHHbvlx 1/8 JIPn/uB 4;
meopemuueckux 3a0anuil na Ilepuoouueckuit 3axkon u Ilepuoouueckyro cucmemy JIPTB 3;
xumuueckux ynemenmos /[.H. Menoeneesa» JIP3B 1;
JIPun/m 1;
BueaynuTopHasi (camocTosiTeIbHASI) ydeOHasi padoTa o0y4yaromerocsi: paboma c 2™ MP 1;
OONOJIHUMENbHOU TUMePamypoll, 8bINoJIHeHUe 00KIA008, pedhepamos no memam. «buoepagus IP6 2, 7, 9;
. U. Menoeneesa. Cogpemennas gpopmyauposxa Ilepuoouueckozo 3akona. 3nauenue OK1,2.
Ilepuoouueckoeo 3axona u Ilepuoduueckoii cucmemvl xumuyeckux snemenmos /. 1.
Menoeneesa onsa pazeumus HAYKU U NOHUMAHUSA XUMUYECKOU KApmuHbl Mupa. XumuvyecKkue
9/1eMeHmbl 8 MOel npogeccuu.
PA3JIEJN 2 | XUMHNYECKHUE PEAKIIUU. 10
TEMA 2.1. | TUIIbl XUMHWYECKHNX PEAKIIUTA. 4 JP 2, 3;
Knaccudukanus u THIIBI XUMUYECKUX PEAKIIU C ydacTHEeM HEOPTaHUYECKUX BEIIECTB. 1/9 2 JIPms 2;
CocraBjieHre ypaBHEHMH peaKIfii COeqMHEHNS, PA3JIOKEHNUS, 3aMEIeH s, 0OMEHa, B T.4. 1/10 JIP/uB 4;
peaxiuii TOpeHus, OKUCICHUA-BOCCTAHOBIICHHUSI. JIPTB 3;
VYpaBHeHUs OKHCIICHUsI-BOCCTaHOBIIEHUS. CTeneHb okuciaeHusl. OKUCIUTeb U JIPo 1, 4;
BOCCTaHOBUTENNb. COCTaBJICHHE U YPAaBHUBAHNE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUit JIPw/m 1
METOJIOM DJIEKTPOHHOTO OasnaHca. MP 1;
I1P6 2, 3,4, 7,9, 10;
Ilpakmuueckoe 3anamue Ne 3 no meme: «OcHoéHble KOTUYECMEEHHbLE 3AKOHDBL 6 XUMUU U 1/11 2" OK 1.
pacuemost O ypAGHEHUAM XUMUYECKUX PEAKYUTL» 1/12
TEMA 2.2. | QJJIEKTPOJIJUTUYECKAS JUCCONMAIIMSI U HOHHBIV OGFMEH. 6 JP 2, 3;
Teopus 31aeKTpoOIUTUYECKON quccolaii. MIOHbI. DIeKTPOIUThI, HEANEKTPOIUTHI. Peakiuun 1/13 2 JIPnB 2;
HOHHOTO 0OMeHa. CoCTaBIICHHE PEaKIMii HOHHOTO 0OMEHA IyTeM COCTAaBJICHUS WX MOJHBIX U 1/14 JIPn/uB 4;
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COKpAIICHHBIX HOHHBIX YpaBHEHUM. KHCIIOTHO-OCHOBHBIE peakiuy. 3a1aHus HAa COCTaBICHHE

JIP1B 2, 3;

MOHHBIX PEAKIIUH. JIP3B 1, 2;
Jlabopamopnan paboma Ne 1 no meme: « Tunvt xumuueckux peakyuiiy 1/15 2" JIPun/m 1;
1/16 MP 1,
Kontpoabnas padora Ne 1 no teme: «CTpoeHue BelecTBa 1 XUMHUYECKHE PeaKIMu» 1/17 2" IP6 2, 3, 4,5, 6, 7, 8,
1/18 9;
OK 1, 4.
PA3JIEJI3 | CTPOEHME Y CBOMCTBA HEOPTAHUYECKHWX BEIIECTB. 16
TEMA 3.1. | KIACCUD®UKALUSA, HOMEHKJIATYPA U CTPOEHUE HEOPTTAHUYECKUX 4 JP 2, 3;
BEIHIECTB. JIPuB 2;
[Ipeamer Heopranmveckoit xumun. Kimaccudukamms HeopraHuaeckux BemiecTs. [IpocTeie u 1/19 2 JIPn/uB 4;
cioXxHbIe BenecTBa. OCHOBHBIC KJIACCHI CIOKHBIX BEIIECTB (OKCHIbI, THIPOKCUIBI, KUCIIOTHI, 1/20 JIPTB 3;
conu). B3auMocBsI3p HEOPTaHUYECKUX BEIIECTB. ArperaTHble COCTOSHUS BEIIECTBA. JIP3B 1;
Kpucranmmaeckue u amop(dHbIe BemecTBa. THITH KPUCTAJUTMYECKUX PEIICTOK (aTOMHas, JIPuw/m 1;
MOJIEKYJISIpHAs, HOHHAS, METAJUTMYECKast ). 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEILIECTBA OT MP 1,
TUTA KPUCTAIUTMYECKOM penieTku. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU BEILIECTB OT BUA I1P6 2, 3,4, 5, 7, 9,
XUMHYECKOH CBSI3U U TUIMA KPUCTAIITUYECKON PEIIETKHU. 10;
OK 1,2
Ilpakmuueckoe 3anamue Ne 4 no meme: «Peuwenue npakmuueckux 3a0anuil no 1/21 2"
Kaaccuukayuu u HOMeHKIamype Heop2aHuUYeCKUX 6eujecme 1/22
TEMA 3.2. | ®DU3HKO-XUMHYECKHE CBOMCTBA HEOPTAHMYECKHWX BEIIIECTB. 8 JIP 2, 3;
Mertamibl. O6mue Guznyeckue U XUMUYECKUE CBOWCTBA METAJIIOB. CITOCOOBI MOJTyYEHHUS. 1/23 2 JIPnB 2;
Koppo3ust MeTasioB: BUJIbl KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH. 1/24 JIPn/uB 4;
Hemeramnpl. O6mue ¢puznueckue 1 XUMHUECKUE CBOMCTBA HEMETAIOB. TUTIHMYHBIE CBOMCTBA 1/25 2 JIP) 1;
HemetaioB [V— VII rpynn. Knaccudukanys u HoMeHKIIaTypa COeTUHEHUI HEMETaIIOB. 1/26 JIPTB 2, 3;
JIP3B 1, 4;
XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCUIOB, THAPOKCHIOB, | 1/27 2 JIPuwn/m 1;
KHCJIOT, COJIeH 1 p.). 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOAHBIX | 1/28 MP 1;
COEIMHEHUH, BBICIIMX OKCHIOB M THIPOKCHIOB. I1P6 2, 3,4,5,7,9,
10;
IpodeccHonaILHO-0PHEHTHPOBAHHOE COAEPKAHUE: 1/29 2" | OK12
Ilpakmuueckoe 3anamue Ne 5 no meme: «Pewienue npakmuxko-opuenmupo8anHvlx 1/30
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meopemuiecKux 3a0anuil Ha cmpoernue, ceoiicmea u npumMeéHenue HeopcanuuecKux
eeuiecme»

BHeaynuTopHas (caMocTosiTe/IbHASI) YueOHasi padoTa odyualouierocsi: paboma c 3™
OONOIHUMENbHOU TUMepamypoll, binoaHeHue 00KIa008, peepamos no memam: « 3HaveHue
MEemanios u Hememaios 8 NPUPOOe U HCU3HEOesIMeNbHOCMU Yel08eKa U OP2AHUIMOB ),
«Kpyzo60pomul buozennvix sanemenmos 6 npupooey.
TEMA 3.3. | MAEHTU®OUKALIUA HEOPTAHUYECKUX BELHIECTB. 4 JIP 3;
Jlabopamopnas paooma Ne 2 no meme: «Moenmuuxkayus Heop2aHuuecKux eeuiecmae) 1/31 2" JIPnB 2;
1/32 JIPTB 3;
KonTposbnas padora Ne 2 no teme: «CBOHCTBa HEOPraHMYECKHX BelleCTB 1/33 2" JIPog 1;
1/34 JIPun/m 1;
MP 1,
I1P6 2, 3,4,5, 6,7, 8,
10;
OK 1,24
PA3JEJI 4 | CTPOEHUE 1 CBOMCTBA OPTAHUYECKHNX BEIIECTB. 22
TEMA 4.1. | KNIACCU®UKALIUA, CTPOEHUE U HOMEHKJIATYPA OPTAHUYECKHUX 4 JIP 2, 3;
BELIECTB. JIPnB 2;
IIpenmer oprannueckoil XuMuu. XMMHUYECKOE CTPOCHUE KaK MOPSIIOK COETMHEHUS aTOMOB B 1/35 2 JIPn/uB 4;
MOJIEKYJI€ COTJIaCHO UX BaJleHTHOCTU. OCHOBHBIE MOJIOKEHHS TEOPUN XMMUYECKOTO CTPOCHHUS 1/36 JIPTB 3;
opraHuueckux coeiuHeHnii A.M. bytiepoBa. YriiepoaHblii CKEIET OPraHN4YECKON MOJIEKYJIBI. JIP3B 1;
3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOCHMSI MOJIEKYJ1. MI30Mepus 1 U30Mepshl. JIPun/m 1;
[Tonsatue o pyHkumoHanbHOI rpynne. Panukan. IpuHune! knaccupukanuy opraHuuecKux MP 1,
COEIMHEHMI. MexXTyHapoJHasl HOMEHKJIATypa U MIPUHIUITBI HOMEHKJIATYpPbl OPraHUYECKUX I1P6 2, 3,4,5,7,9;
coeaunenuil. [lonarue 06 a30TcoaepKaIUX COETUHEHUSIX, OMOJIOTMUECKH AKTUBHBIX OK 1.
BellecTBax (yrieBojax, xKupax, Oeykax u Jip.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSIX
(MOHOMEp, NOJIUMEDP, CTPYKTYPHOE 3BEHO).
IlIpakmuueckoe 3anamue Ne 6 no meme: «Knaccugpuxayus, cmpoenue u HomeHkiamypa 1/37 2"
OP2AHUYUECKUX 6CULECIN 6 1/38
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Bueayoumopnasn (camocmosmenvnas) yueonas paboma odyuarouiezoca’. paboma c
OONONHUMENbHOL TUMepamypou, 8bIN0JIHeHUe CO0OuleHull, O0KN1a008 no memam. «llossnenue u
passumue opeanuyecKol Xumuu Kak Haykuy, «Mecmo u 3navenue op2anuieckou Xumuu 6
cucmeme ecmecmeennvix Hayky», «buoepagus A.M. Bymaeposay.

2**

TEMA 4.2.

CBOMCTBA OPTAHWYECKHWX COEJIMHEHUMN.

10

OU3NKO-XUMUYECKHE CBOWCTBA OPTraHUYECKUX COSIMHEHHI OTENBHBIX KJIACCOB (OCOOCHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIATypbl BHYTPH KJlacca; FOMOJIOTHYECKUH psJ U o01ias popmyia;
u30Mepus; PU3NUECKUE CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOIY4EHU):

— NpeieNbHbIE YIIIEBOAOPOAbI (AJIKaHbI U IIUKJIOAJIKaHbl). ['opeHne MeTaHa Kak OJUH U3
OCHOBHBIX UCTOYHHUKOB TEIJIa B POMBIIIEHHOCTH U ObITY. CBONCTBA IPUPOJHBIX
YTJIEBOJIOPOAOB, HAX0XKICHUE B IIPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HenpezebHble (AIKEHbI, aIKMHbBI U aJIKaJUeHbl) 1 apOMaTUYECKUE YIIIEBOAOPObl. ['opeHue
alleTUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHU JIJISl CBAPKHU U PE3KH METaJLIOB.

1/39
1/40

®uU3HMKO-XMMUYECKUE CBOWCTBA OPraHMYECKUX COSANHEHUH OTIENBHBIX KIacCOB (0COOEHHOCTH
KJ1accu()MKAMU ¥ HOMEHKJIATYpbl BHYTPH KJIACCa; TOMOJIOTHYECKUH psia u o0mias popmyia;
n3oMepusl; GU3NYECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4YEHHUS):

— KUCIIOPOJICOIePIKALINE COSTMHEHUS (CITUPTHI U (EHOIBI, KApOOHOBBIE KUCIOTHI M A(UPHI,
aJIbJIETU/IbI U KETOHBI, XKUPBI, yrieBosl). [IpakTuueckoe NpuMeHeHne STUIIEHTITUKOIIS,
rnunepuHa, peHomna. [lpumenenne popmanbaernia, aleTanbaernia, YKCyCHOW KHCIOThL. Mblia
KaK COJIM BBICIIHNX KapOOHOBBIX KUCIOT. MorolIe CBOMCTBA MbLIA.

1/41
1/42

DU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEMHEHHUH OTJENIbHBIX KJIACCOB (OCOOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATyphl BHYTpPHU KJlacca; TOMOJIOTMYECKUH psia U oO1ias popmyia;
u3oMepus; pU3MUECKUe CBOMCTBA; XMMUYECKHE CBOUCTBA; CITOCOOBI MOJTyUEHUS ):

— a30TcojepKallue COeJUHEHHS (aMUHBI U aMUHOKHCIIOTHI, O€IKK). BricokOMOIeKyisspHbIe
COeIMHEHUS (CHHTETUYECKHE U OMOJI0rHYecKH-aKTHBHbIE). MOHOMeEp, MoJIuMep, CTPYKTYpHOE
3BeHO. [lomumepu3anus sTHIIeHa Kak OCHOBHOE HAllPaBJIEHUE €r0 MCIIOJIb30BaHMSL.
I'enernueckas CBsA3b MEXAY KJIaCCaMHM OPraHUYECKUX COETUHEHUH.

1/43
1/44

IMpodeccuoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE:
Ilpakmuueckoe 3anamue Ne 7 no meme: «Pewienue npakmuxo-opuenmuposannix
meopemuuecKux 3a0aHUll HA CMPOEHUE, CE0TICHEA OP2AHUYECKUX COCOUHECHUT)

1/45
1/46

JIP 2, 3;

JIPuB 2;

JIPn/uB 4;

JIPTB 3;

JIP3B 1;

JIPuw/m 1;

MP 1,

I1P6 2, 3,4,5,6, 7,8,
9;

OK 1,2, 4.
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Jlabopamopuas pavoma Ne 3 no meme: «llpespawenue opeanuyeckux eeujecme npu 1/47 2"
Hazpesanuu, 1/48
TEMA 4.3. | MAEHTUO®OUKALNUA OPTAHUYECKUX BEIHIECTB, UX 3HAUYEHUE U 8 JIP 2, 3;
NPUMEHEHME B BBITOBOM Y TIPOU3BOJCTBEHHOM JEATEJbHOCTH JIPuB 2;
YEJIOBEKA. JIPn/uB 4;
Ilpakmuueckoe 3anamue Ne 8 no meme: « Pewienue 3a0anuii no 0uoopzanuiecKum 1/49 2" JPo 1;
COCOUHEHUAMY 1/50 JIPTB 3;
= JIP3B 1, 4;
IIpogeccnonanbHO-OpHEHTHPOBAHHOE CO/IePKAHNE! 1/51 2 JPun/m 1:
Ilpakmuueckoe 3anamue Ne 9 no meme: «Pewienue npakmuko-opuenmupo8anHbvlx 1/52 MP 1- ’
3a0anHuil Ha 3HAYEeHUe, NPUMEHEHUE OP2AHUYECKUX 6eU{eCnE 6 DbImoeoil u PG 2’ 345678
NPOU3600CHEECHHON 0CAMENbHOCIU YeN08EKaA) 9, 10: e
R - OK 1,2, 4.
Jlabopamopnas pavoma Ne 4 no meme: «Hoenmughukayus opzanuueckux coeOuHenuii 1/53 2
0MOeNbHBIX KIACCO8) 1/54
KonTpoabnasi padora Ne 3 mo Teme: «CTpPyKTypa U CBOWCTBA OpraHu4ecKux BemecTs» | 1/55 2"
1/56
PA3BAEJS. | KHHETUYECKHUE U TEPMOANHAMUYECKHUE 3AKOHOMEPHOCTHU 4
NPOTEKAHUS XUMMYECKHUX PEAKIIMM.
TEMA 5.1. | CKOPOCTh XUMHMUYECKHNX PEAKIIMI. XUMWYECKOE PABHOBECHE. 4 JP 2, 3;
CKopocThb peakiiu, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB: MPUPOIbI PEATUPYIOLIUX 1/57 2 JIPnB 2;
BELIECTB, KOHLEHTPALMH PEATUPYIOIIUX BELIECTB, TEMIIEPATYPHI U IUIOIAAN PEAKLIHOHHON 1/58 JIPn/uB 4;
noBepxHOCTU. TenoBbie 3PPEKThl XUMUYECKUX PEeaKIUil. DK30- U SHAOTEPMHUUYECKUE, JIPo 1;
peaKuuu. JIPTB 3;
O6parumocTh peakiuii. XUMHYECKOE pABHOBECHE M €T0 CMEIICHHE MO ACHCTBUEM Pa3TuIHBIX JIP3B 1, 4;
(bakTOpOB (KOHILIEHTPALMsI PEareHTOB WU MPOIYKTOB peakluy, JaBJIeHUe, TeMIIepaTypa) s JIPun/m 1;
CO3J]aHUs ONTUMAJIBHBIX YCIOBUN ITPOTEKAHUS XUMUYECKUX IIpoueccoB. [Tpunnum Jle MP 1,
IIaTenbe. I1P6 2, 3, 4,5, 7, 10;
OK 1, 2.
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/IePKaAHNE! 1/59 2"
Ilpakxmuueckoe 3anamue Ne 10 no meme: «Pewienue npakmuKko-opueHmupo8anHslxX 1/60
300aHUIl HA CKOPOCMb XUMUYECKUX PeaKUUIl U XUMUYUECKOe PAGHOBECUE)
PA3JIEJI 6. | PACTBOPBI. 6
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TEMA 6.1. | IOHATHUE O PACTBOPAX. 4 JIP 2, 3;
PactBopenue kak ¢puzmuko-xumudeckuii mpouecc. PacrBopbl. CriocoObl MPUTOTOBIICHUS 1/61 2 JIPnB 2;
pactBopoB. PacTBopuMocTs. MaccoBasi 10t pacCTBOPEHHOTO BemecTBa. CMBICT MMOKa3aTels 1/62 JIP/us 4;
MPEJeNIbHO JOMyCTUMON KOHIIEHTPAIMH U €0 UCTIOIh30BAHUE B OI[CHKE IKOJIOTHYECKOM JIP 1;
0€30I1aCHOCTH. JIPTB 3;
JIP3B 1, 4;
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IePKAHME: 1/63 2" JIPuw/u 1;
Ilpakmuueckoe 3auamue Ne 11 no meme: «Peuwienue npaKxmuKko-opueHmupo6aHHvlxX 1/64 MP 1,
pacuemuvlx 3a0aHUl HA PpACMEOPbL, UCNOJIb3YeMble 8 ObIMOGOI U NPOU3BOOCHEEHHOI HI?6 2,3,4,5,1,9,
0eamebHOCImU YeN06eKa 10;
OK1, 27
BueayauTopHas (caMOCTOsITE/IbHAs) y4eOHasi pa6oTa 00ydarumerocs: paboma co 3
CHPABOYHOU TUMePaAmypotl, MmepMUHAMU, 8bINOIHEHUe KOHCneKmo8 no memam: «Ilpasuna
9KOJI02UYECKU YELecO0OPA3ZH020 NOBeOeHUs 8 DbIMY U MPYO0BOLL QesMeNIbHOCIU 8 YelsX
COXPAaHeHUsl C80e20 300P08bs U OKPYHCalowell npupooHol cpedvly, « OnacHocms 6030eUcmeus
Ha JicuBble OPeAHUIMbL ONPEOECHHbIX BeUeCNB).
TEMA 6.2. | HCCJIEJOBAHUE CBOMCTB PACTBOPOB. 2 JIP 2;
Jlabopamopnas pavoma Ne 5 no meme: «llpuzomoenenue pacmeopos) 1/65 2" JIPns 2;
1/66 JIPn/uB 4;
JIPTB 3;
JIP3B 1;
JIPun/mm 1;
MP 1,
I1P6 2, 3,4,5,6, 7, 8,
10;
OK 1,2, 4.
PA3JIEJI 7. | XMMMUS B BBITY U TPOU3BOJCTBEHHOM JEATEJIBHOCTH UEJJOBEKA. 6
TEMA 7.1. | XMMUS B BbITY U TPOU3BOJICTBEHHOM JESTEJTBbHOCTHA YEJIOBEKA. 6 JIP 2, 3;
IIpodeccnonajibHO-0PHEHTHPOBAHHOE COJAEP/KAHME: 1/67 2 JIPrB 1;
Hogeilmue 10CTHKEHUS XMMUYECKON HAYKH U XUMUYECKOH TeXHOIOTrUuH. Poib xumun B 1/68 HPH7 2;
JIPn/uB 4;

obecnieueHUH 3KOJ'IOFI/I"ICCKOI71, BHCPFGTI/I‘ICCKOIZ U IUIIEBOM 6C3OHaCHOCTI/I, Pa3BUTHU
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MeauuuHblL. [IpaBuiia moucka u aHamu3a XUMHUYECKOW HHPOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB JIP) 1;
(HayuyHas 1 yueOHO-Hay4YHas JTUTEpaTypa, CpeJcTBa MaccoBoi nHpopmaruu, cetb THTEpHET). JIPTB 2, 3;
JIP3B 1;
IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IEPKAHUE! 1/69 2" JIPun/m 1;
Ilpakmuueckoe 3anamue Ne 12 no meme: «Illpumenenue xumuueckux eeuyecme u 1/70 MP 1, 2, 3;
MexXHO102UIL ¢ yUemom Oyoyuieil npoghecCuoOHAIbHOU 0eAMeIbHOCIU ) I1P6 1, 2, 3,4,5,6,9,
JudppepeHnupoBaHHbIN 3a4eT 110 NpeaMeTy « XHuMHA». 1/71 2" 10;
1/72 OK1,24,7.
BHeayautopHas (camocTosiTeIbHas1) yueOHasi paGoTa o0ydaromerocsi: paboma ¢ Hay4Hou u 3
VUeOHO-HAYYHOU TUumepamypou, cpedcmeamu Maccogot uHpopmayuu, cemoio Mnmeprnem npu
8bINOIHEHUU OOKIA008, peghepamos no memam: «lIpumenenue Xumuueckux eeujecma u
mexHon02Ull ¢ yuemom 0yoyujeti npogheccuoHanIbHOU 0esmelbHOCMU: 8adiCHeliuiue
cmpoumenvHble Mamepuavl, KOHCMPYKYUOHHbIE MAMEPUATbl, KPACKU, CIMEKI0, KEPAMUKA,
Mamepuansl 0Jisl JIeKMPOHUKU, HAHOMAMEPUATbL, MEKCUIbHbLE OIOKHA, UCOYHUKU SHEPLUL,
Ovbimosas Xumusi u op.»
Hroro: ayJAUTOPHBIX 3aAHATHI 72
JeKI UK 30
JIA0OPATOPHBIX M NPAKTHYECKUX 3aHATHI 42
BHEAY/IUTOPHOM (CaMOCTOSITEIbHOI) padoThl 00yUYarOIIerocs 14

*

**

- yacwl, 0meedéHHble HA npakmuvyeckKue 3ansamusl

- 4acwl, 0meedEéHHble Ha 8HeayOUMOPHYIO (CamMocmoamenvhyo) pabomy odoyuaruie2ocs
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3. YCJIOBUS PEAJIM3AIIMU ITPOT'PAMMBI YYEBHOI'O ITPEIMETA

3.1. MaTepuaabHO-TEXHHYECKOe o0ecreyeHme.

Jlnig peanuzanuy mporpaMMbl y4eOHOTO peaMeTa « XUMHUS JOKHO ObITh
IPeIyCMOTPEHO cienyolee crenuanbHoe nomemenue: Kabuner « XuMumny.

[Tomemnienne kabuHeTa JOMHKHO COOTBETCTBOBATh TpeOoBaHUsIM CaHUTapHO-
snuaemMuosiornyeckux npasui u HopmatuoB (CaulluH 2.4.2 Ne 178-02): ocHaIeHO TUIIOBBIM
000py0BaHKEM, B TOM YHCIIE CIIEIUATN3UPOBAHHON yueOHOI MeOenbio U cpeicTBaMU
00y4eHus, HEOOXOJUMBIMU JJIs1 BBITIOJTHEHHS TPEOOBaHU K YPOBHIO TOJITOTOBKU
oOyyJaronuxcs.

O6opynoBaHue yueOHOTO KaOUHETa:

- MOCA/IOYHBIE MECTa M0 KOJUYECTBY 00YUYaIOITIXCS;

- paboyee MecTO MpernoJaBaTes;

- paboyvast MenoBast IOCKa;

- BBITSDKHOU IKad;

- maboparopHoe obopynoBanue («Ilepuoanueckas cucrema XuMudeckux nemenTon J[. 1.
MenneneeBay, « DIEKTPOXUMUYECKUN sl HATPSDKCHUN METAITIOBY, «Psin
ANMEKTPOOTPHUIIATSILHOCTH HEMETAIIIOBY, « TabiuIia paCTBOPUMOCTH COJICH, KUCIIOT U
OCHOBaHUH B BOJIE», IJIAKATHI MO 00IIEeH U HEOPraHUYECKOW XMMHHU; IIJIAKAThI O
OpPraHUYECKO XMMUU, XUMUYECKas MOCy/1a, XUMUYECKUE PEaKTUBBI, TAOOpPaTOpHbBIE
BECHI U Pa3HOBECHI, KOJUIeKIuU: «Metamnsl», «['opHble moponas, «HedpTh u mpoayKThI
ee nepepaboTkm», «IlmacTMacchl 1 BOJOKHA», MOJEIH HEOPraHMYEeCKUX U OPraHuYeCKUX
BEILIECTB);

- KOMILJIEKT Y4eOHO-HATTISAHBIX IOCOOUH IO XUMHH;

- KOMITJIEKT 3JICKTPOHHBIX BHICOMATESPHAIIOB;

- 3aJ1aHUA U1 KOHTPOJIBHBIX paboT;

- 3aJ1aHUA T Ta00PaTOPHBIX PaboT;

- 3a/1aHUA U1 IPAKTUYECKUX 3aHATUH;

- MpoeCCHOHAITBHO - OPUEHTUPOBAHHBIC 3a/IaHUS;

- MaTepuaisl quddepeHIIPOBaHHOTO 3auéTa.

TexHudeckue cpeacTBa 0OyICHHUS:

- IEPCOHATBHBIA KOMIBIOTEP C JIMIIEH3MOHHBIM IIPOTPAMMHBIM 00€CTIeUeHUEM;

- POEKTOP C IKPAHOM.

3aunsbl:

bubnuoTeka, YnTaNBHBIN 3aJ1 C BEIXOJOM B ceTh IHTEpHET.

3.2. UupopmannoHHoe odecniedeHne peajnu3alui NPOrpaMMmbl.

3.2.1. OcHoBHbIE MeYaTHBIE U31AHUS.

1. I'abpuensn O.C., OctpoymoB N.I". Xumust: yueOHUK Jutst ipodeccuit u
CHeHaIbHOCTEH TeXHUYECKOro npoduis. - M.: Akanemus, 2019.

2. I'abpuensan O.C., OctpoymoB N.I'. Xumus, 10 knace. Yuebnuk. bazoBslit ypoBeHs -
M.: AximonepHoe oomectBo «M3natensctBo «IIpocBemenuey. 2023.

3. I'abpuensu O.C., Octpoymon N.I'. Xumus, 11 knacc. YueOuuk. ba3oBblit ypoBeHb -
M.: AxmmonepHoe oomectBo «M3marenscTBo «IIpocBemenuey. 2023.

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH.

I'abpuensu O.C., JIpicoBa I'.I'. Xumus: TecTsl, 3a1a4un 1 yripaKHEHHS: yueOHOe U3/1aHHe

(O6meoOpazoBarenpHas oaroroBka B yupexaeausx CI1O). - M.: Axagemus, 2024.
3.2.3. llepeyens pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHKALIMOHHOM CeTH
«HHTEepHeT», He0OXOAMMBIX /1JI51 OCBOEHHS MpeaMeTa.
1. www.lseptember.ru - meronnueckas rasera «Ilepoe ceHTIOPs».
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http://www.1september.ru/

- WWW.hIJ.ru - sxypHan « XUMUSL U )KU3HBY.

. http://www.rusedu.info - CereBoe cOOOIIECTBO yUHUTEICH

. http://www.pedsovet.su - Tlencoset ¢y (meaaroruueckoe cooOIecTBO)

. http://uchportal.ru - CoobrmiecTBo yuuTenen-npeaMeTHHKOB "Y YU TeICKAN TTOpTa”
. http://multiurok.ru - TpoekT mis yuuTeneit

. http://infourok.ru - bubaroTEeKa METOIUICCKUX MATCPUAJIOB JUIS YIUTEIIS

. http://nsportal.ru/ - CorpanbHast ceTh pabOTHUKOB 00pa30BaHHMSI

. DnektponHas ouommoreka ['IIOY PA MUT.

O©oo~NOoO Ok wdN

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS YYEBHOT'O ITPEJIMETA
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Pe3yabTarsl 00yyeHus

MeToabI OLIEHKH

ITP61 - ChopmupoBaHHOCTD
MPEICTABICHUI: O XUMHUYECKOMN
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XUMUHU B MIO3HAHUH
SIBIIGHUN TIPUPO/IBI, B HOPMUPOBAHUH
MBIIUICHUS U KYJIBTYPbl TUYHOCTH, €€
(GyHKIIMOHATBHOW IPaMOTHOCTH,
HEOOXOTUMOM JIsl PEIICHUS TPAKTUIECKIX
3a/1a4 U HKOJIOrMYecKd 000CHOBAHHOTO
OTHOILEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpeje.

OIIEHKA PE3YJIbTaTOB:

- YCTHBIX OTBETOB;

- TCCTUPOBAHUA,

- IOATOTOBKH dcce, COOOIIEHMH, TOKIan0B,

pedeparos.

I1PG2 - BirageHne CUCTEMON XUMHUYECKUX
3HaHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAlOIIHNE MOHATHS (XUMHUYECKUMA
JJIEMEHT, aTOM, JICKTPOHHAsT 000JI0YKa
aroma, s-, p-, d-3IIeKTpOHHBIE OPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTh
,AJIEKTPOOTPULIATEIBHOCTD, CTETICHD
OKHCIICHUS, XUMHUYECKasl CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00beM,
YIJIEPOAHBIN CKeIeT, HYHKIMOHATbHAS
rpyIa, paauKail, U30Mepusi, U30MEpHI,
TOMOJIOTUYECKHU PsJl, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOI- U
a30TCO/ICPKAIINE COSTUHEHUS,
OMOJIOTHYECKU aKTUBHbBIC BEIICCTBA
(yrieBojpl, >KUpHI, OETTKH1 ), MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COSTMHEHUS],
KPUCTAJUIMYECKAsl PEIIEeTKA, TUIIbI
XUMUYECKUX PEaKui (OKUCITUTETHHO-
BOCCTaHOBUTEJIbHBIE, K30-1
SHIOTEPMUUYECKHE, PEAKIITNH HOHHOTO
o0OMeHa), pacTBOP, PIEKTPOJIUTHI, HE
AIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS
JMCCOoLMaIs, OKUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOU
peaKiuu, XMMUYecKoe PaBHOBECHE), TEOPUU
Y 3aKOHBI (TEOPUSI XUMUUYECKOTO CTPOCHHUS
oprannyeckux Beuiects A.M. byTtieposa,
TEOPHS JIEKTPOTUTHIECKON TUCCOIMAIINH,
nepuoanueckuii 3akoH /.M. Menneneesa,
3aKOH COXPaHEHMs MaCcChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XUMUH, (PaKTOJIOTUYECKHUE CBEICHHS O
CBOMCTBAax, COCTaBe, MOJTYYEHUHU U
0€30ITaCHOM HCITOJIb30BaHUH BaXKHCHUIIIMX
HEOPraHUYeCKNX U OPraHUYECKUX BEILIECTB

OIICHKA PEe3yJIbTAaTOB:

- YCTHBIX M TUChbMEHHBIX OTBETOB;

- IPAKTUYECKUX 3aHITHH;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- pelIeHHs TPAKTUKO-OPHEHTUPOBAHHBIX
TEOPETHYECKHUX 3aJJaHUM;

- IOMAIITHUX 33JaHUH TPAKTHIECKOTO
Xapakrepa,

- IOATOTOBKHU COOOIIEHHUH, TOKJIAA0B,
pedepatos.
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B OBITY U MMPAKTUYECKON AESITETbHOCTH
YeJ0BeKa.

I1P63 - chopMUpPOBAaHHOCTD YMEHUH
BBISIBIISITH XapaKTEPHbIC MPU3HAKH U
B3aUMOCBSI3b H3Y4YCHHBIX TIOHSITHH,
HPUMEHSTh COOTBETCTBYIOIIUE TOHSTHS IIPH
OIUCAHUH CTPOCHHS U CBOWCTB
HEOPraHMYECKUX M OPraHHYECKUX BELICCTB
Y MX [IPEBPALICHUIT; BBISBISTH B3aUMOCBSI3b
XUMHYECKUX 3HAHHUH C TIOHATHIMH U
NPEACTaBICHUAMU JPYTUX
€CTECTBCHHOHAYYHBIX ITPEJMETOB.

OLICHKA PE3YJIbTaTOB!

- YCTHBIX ¥ TUCHMEHHBIX OTBETOB;

- 1abopaTopHBIX PaboT;

- IPAKTHYECKHUX 3aHATHH;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX PaboT;

- pC€UICHUA TPAKTUKO-OPUCHTUPOBAHHBIX
TEOPETHUYCCKHX 3aJaHUH.

[TP64 - chopMUpPOBAHHOCTH YMEHHI
HCI0JIb30BAaTh HAUMEHOBAHUS XUMHUECKHUX
COEMHEHUI MEKYHapOJHOIO COX03a
TEOPETUYECKON U MPUKIIATHON XUMHUHU U
TPUBUAJIBHBIE HA3BAaHUS Ba)KHEUIIINX
BEILIECTB (ITUJICH, AlIETHIICH, TJIUIIEPHUH,
¢benon, popmanbaeru, yKCycHas KUCiIoTa,
IJIMLVH, YTapHBIN a3, YIIIEKUCIIBIN ra3,
aMMHaK, ralieHasi U3BECTh, HerallleHas
U3BECTb, MUTHEBAS COJA U JIPYTHX),
COCTABJIATh (POPMYJIbI HEOPIaHUYECKUX U
OpPraHMYECKUX BEILECTB, YPaBHEHUS
XMUMUYECKHUX peaKkluil, 00BsCHATh UX
CMBICJI; IOATBEPKIAATh XapaKTepHbIE
XMMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOILIMMHU IKCIIEPUMEHTAMU U
3alUCAMU YPaBHEHUN XUMHUYECKUX
peaKkuuid.

OIICHKA Pe3yJIbTaTOB:

- YCTHBIX U TUCbMEHHBIX OTBETOB;

- IPAKTUYECKUX 3aHSITUI;

- TabopaTOPHBIX padoT;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- pelleHus TPAKTUKO-OPHUEHTUPOBAHHBIX
TEOPETUYECKUX 3a/IaHUM;

- TOMAIITHUX 33/IaHui IPAKTHYECKOTO
XapakTepa.

I1PGS - chopMupoBaHHOCTH YMEHUI
yCTaHaBJIMBATh MPUHAIEKHOCTb
M3YYEHHBIX HEOPTaHUUECKUX U
OpPraHUYECKUX BEILECTB K ONPECICHHBIM
KJIacCaM U IpyIIaM COCAUHEHUH,
XapaKTepu30BaTh UX COCTAB M BayKHEHIINe
CBOMCTBA; ONPEENATh BUJIbI XUMHUYECKUX
CBsI3eH (KOBaJICHTHAs, HOHHAS,
MeTaJIn4ecKasi, BOJOPOJIHAs ), TUIIbI
KPUCTAJNINYECKUX PELIETOK BEILECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH.

OIIEHKAa PE3yJIbTAaTOB:

- YCTHBIX OTBETOB;

- TabopaTOPHBIX padoT;

- IPAKTUYECKUX 3aHITUI;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX padoT;

- pCHICHUA TPAKTUKO-OPUCHTUPOBAHHBIX
TEOPETUYECKHUX 33aJJaHUM;

- JOMAalIHUuX SaI[aHI/H\/JI MPAKTUYCCKOTI'0O
Xapakrepa.

T1PG6 - BirageHre OCHOBHBIMHU METOLaMU
Hay4YHOTO IMO3HAHUS BEUIECTB U XUMHUYECKUX
SIBJICHUH (HaOJI0/IeHre, N3MEpEHNUe,
AKCIEPUMEHT, MOJEIHPOBAHUE).

OIIEHKAa PE3yJIbTAaTOB:

- YCTHBIX OTBETOB;

- TabopaTOPHBIX padoT;

- IPaAKTUYECKUX 3aHATUH.
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[Ip67 - chopMHpOBaHHOCTH YMEHUH
MNpOBOAUTDL PACUYCTHI 10 XUMHUYCCKUM
bopMynIamMu ypaBHEHUSIM XUMHUYECKHX
peaKIuii C UCIOIb30BaHUEM (DU3MUECKHUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJMYECTBA
BEIIECTBA; MCIIOIH30BATh CHCTEMHBIC
XUMHWYCCKUC 3HAHWA NI NPUHATUA
pelIeHH B KOHKPETHBIX KU3HEHHBIX
CUTyalusX, CBA3aHHLIX C BEHICCTBAMU U UX
MPUMEHEHHEM.

OILICHKA Pe3yJIbTaTOB!

- YCTHBIX OTBETOB;

- TabopaTOPHBIX padoT;

- IPAKTUYECKUX 3aHATUM;

- TECTUPOBAHUS;

- KOHTPOJIbHBIX padoT;

- pellIeHus TPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3a/IaHUM;

- IOMAILIHUX 3a/laHui IPaKTUYECKOT O
Xapakrepa.

I1P68 - chopMUpPOBAaHHOCTD YMEHUH
IUTAHUPOBATh U BBHIIOJIHATH XUMUYECKUI
HKCHEPUMEHT (TIPEBPALICHUSI OPTaHUYECKUX
BELIECTB IPU HarpeBaHUH, MTOJIyYeHHE
STUJICHA U U3YYEHHUE €r0 CBOMCTB,
KaueCTBEHHbBIE PEAKIIMH Ha aJIbJICTHIbI,
KpaxMaJl, YKCYCHYIO KUCIIOTY; JA€HATypalus
OENKOB MIPU HAarPEBAHUU, [IBETHBIC PEAKIINH
0EJIKOB; MMPOBOJANUTH PEAKIIUU HOHHOTO
oOMeHa, OnpeieNsTh CpeAy BOJHBIX
pacTBOpOB, KAUYECTBEHHBIC PEAKIIUN HA
cynb(har-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha
KaTHOH aMMOHUS; PeliaTh
HKCIIEPUMEHTAIBHBIC 33]]a4H 110 TEMaM
«Meranne» u «Hemerannen»)s
COOTBETCTBHUH C IPABUIAMHU TEXHUKH
0€301acCHOCTH MPU 0OPAIIEHUH C
BELIECTBAMU U J1a00PaTOPHBIM
000pyIOBaHUEM; TIPEJICTABIIAT PE3yJIbTaThI
XUMHUYECKOT0 IKCIIEPUMEHTA B (hopMe
3aIlMCH YPaBHEHUH COOTBETCTBYIOIUX
peaknmii 1 GOpMyITHPOBATH BHIBOJIBI HA
OCHOBE THX PE€3yJIbTAaTOB.

OIICHKA PEe3yJIbTATOB:

- YCTHBIX OTBETOB;

- 1abopaTopHBIX PaboT;

- IPAKTUYECKHUX 3aHITHH;

- pelIeHHs TPAKTUKO-OPHEHTUPOBAHHBIX
3aJlaHnM.

I1PGY - chpopmMupoBaHHOCTH YMEHUS
aHAJIM3UPOBATh XUMUYECKYIO0 HHPOPMALIUIO,
MOJTy4aeMyI0 M3 pa3HBIX HCTOYHHKOB
(cpencTB MaccoBoi MH(OPMAIUH, CETh
WuTepHer u apyrue).

OIIEHKAa PE3yJIbTAaTOB:

- YCTHBIX OTBETOB;

- pCUICHUA TPAKTUKO-OPUCHTUPOBAHHBIX
TEOPETUYECKHUX 33aJJaHUM;

- TOJITOTOBKH dcce, COOOIICHHH, TOKIIaJI0B,
pedepaTos.

I1P610 - cpopMupOBaHHOCTH YMEHUI
coOJTr0/1aTh MpaBUiia YIKOJIOTHIECKU
11€J1ec000pa3HOro MOBECHHUS B OBITY U
TPYAOBOH NESITETHHOCTH B TIEIISX
COXpaHEHHUs CBOETO 3/I0POBbS U
OKPY’KaroIlle MPUPOTHON CPEJIbI;
YUUTBIBATh OIACHOCTH BO3ACHUCTBUS HA
KMBBIE OPTaHU3MBI OITPEIeIICHHBIX

OLIEHKAa Pe3yJIbTaTOB:

- YCTHBIX OTBETOB;

- peleHNs PAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3a/IaHUM;

- TECTUPOBAHUS;

- KOHTPOJIBHBIX PadoT.
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BEILIECTB, TOHUMAasl CMBICJ MOKa3aTems
MPEAEIbHON TONYCTUMON KOHIIEHTPALIUH.
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5. ®OHJ OHEHOYHBIX CPEJICTB

®OH/J ONEHOYHBIX CPEJICTB
(ITPOMEXYTOYHAA ATTECTALINA)

K PABOYE ITPOI'PAMME OBIIIEOBPA3OBATEJIBHOI'O ITPEIMETA

OV . 10 «XUMMUSI»

JUIS CIIELIUaIbHOCTEN

YpoBeHb IporpaMMbl  0a30BBIi

®opma o0yueHwHs OuHas

[Tpodwie noxydaemoro oOpa3oBaHus: TEXHOIOTMUYECKHUMA

OO0Bem porpamMmbl; 72 yaca ayTMTOPHBIX 3aHATHN

dopma mpoMekyTOUHOU aTTecTanuu: JuddhepeHIIMPOBAHHbBIN 3a4eT

2024 r.
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OT'JIABJIEHHUE

1. Pe3yabTaTthl 00yuenus, periiamentupoBanusie ®I'OC COO u ®OII COO

2. ®onj oneHouHbIX cpeacTB M0 OY .10 « XUMHI» «.vvveenn...

ctp. 30-33
cTp. 34-43
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1. PE3YJDbTATbHBI OBYYEHUSA, PETJIAMEHTUPOBAHHBIE ®I'OC COO u ®OII
COO.

Conepsxanne obmeoopazoBarenpHoro npeamera OY . 10 «XUMMUS» (6a30BbIid YPOBEHB)
HaIlpaBJIECHO HA JIOCTHKEHHUE BCEX IMYHOCTHBIX (nanee — JIP), meranpeametHsix (nanee — MP) u
npeaMmeTHbIX (nanee — [1P) pesynsraToB o0ydenus, pernmameHTUpoBaHHBIX PI'OC COO u ®OIT
COO.

JIn4HOCTHBIE Pe3yJbTAThl OTPAKAIOT:

JIP1 - oco3HaHue 00y4arOIIMMUCS POCCUMCKON TpaXkIaHCKOW HICHTUYHOCTH;

JIP2 - TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOIIPEICIICHHUIO;

JIP3 - HanMure MOTUBAIMK K OOYYCHHIO M JIMYHOCTHOMY Pa3BUTHIO;

JIP4 - nenenanpaBieHHOE pa3BUTHE BHYTPEHHEN MO3ULIMH JMYHOCTH HA OCHOBE 1yXOBHO-
HPABCTBEHHBIX LIECHHOCTEH Hapoa0B Poccuiickoi denepanuu, ICTOPUUECKUX U HAIMOHAJIBHO-
KYJbTYPHBIX TPAAULIUANA, POPMUPOBAHNE CUCTEMbI 3HAYMMBIX [IEHHOCTHO-CMBICIIOBBIX
YCTAHOBOK, aHTUKOPPYIILIMOHHOTO MUPOBO33PEHUSI, IPABOCO3HAHUS, IKOJOTHYECKON KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HECHHBIE TUIAHBI.

BocnurarensHas paboTa 1o HanpaBJICHHUSIM:

rpa:xxaaickoro socnuranus (JIPrs):

JIPrB1 - chopMHUpOBaHHOCTH TPAXKIAHCKON MO3UIIUN O0YYaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIICKOTO OOIIECTBA;

JIPrB2 - 0co3HaHue CBOMX KOHCTUTYIIHOHHBIX MPaB U 0053aHHOCTEH, yBaXKEHUE 3aKOHA U
MIPaBOMIOPSIKA;

JIPrB3 - nmpuHsATHE TPAAULIMOHHBIX HAIMOHAJIBHBIX, OOIIEYEIOBEUECKUX TYMAHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

JIPrB4 - TOTOBHOCTH MPOTHUBOCTOSATH HJICOJIOTMH KCTPEMH3Ma, HAaI[MOHAIM3Ma, KCeHO(PoOHH,
JTUCKPUMHHAIIH TI0 COIMATIBHBIM, PEJTUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM;
JIPrBS - TOTOBHOCTh BECTH COBMECTHYIO ACSITENFHOCTh B HHTEPECAX IPAXKIAHCKOTO 00IIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 0011€00pa30BaTEIbHOM OPraHU3aIliy U JI€TCKO-FOHOIIIECKUX
OpraHu3aIusX;

JIPrB6 - ymeHue B3auMOACHCTBOBATh C COIMATBLHBIMU HHCTUTYTaAMH B COOTBETCTBUH C UX
GYHKIMSIMHY 1 Ha3HAYCHUEM;

JIPrB7 - rOTOBHOCTbh K TYMaHUTAPHON U BOJIOHTEPCKON JAEATEIBHOCTH.

NnarpuoTn4yeckoro pocnuranus (JIPuB):

JIPnB1 - copMUpOBaHHOCTH POCCUNCKON IpaXKIaHCKON UIEHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHUS K CBOEMY Hapoy, YyBCTBa OTBETCTBEHHOCTH nepe PoauHoil, ropaoctu 3a cBO# Kpai,
cBoto PonnHy, CBOII SI3BIK U KYJIBTYPY, MPOIILJIOE M HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa
Poccuu;

JIPnB2 - IeHHOCTHOE OTHOIIIEHUE K TOCY/IapCTBEHHBIM CUMBOJIaM, HCTOPUYECKOMY U
MPUPOAHOMY HACJIEUI0, MaMITHUKAM, TpaJaulusaM HapoaoB Poccun, noctuxenussm Poccun B
HayKe, UCKYCCTBE, CIIOPTEe, TEXHOJIOTHUAX U TPYIE;

JIPnB3 - uneiinas yoe:xxIeHHOCTh, TOTOBHOCTh K CITy>KE€HUIO U 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 3a €T0 CyIhOY.

AYXOBHO-HPaBCTBeHHOro Bocnutanus (JIPa/uB):

JIPa/uB1 - oco3HaHuE AYXOBHBIX IIEHHOCTEH POCCUICKOTO HAPO/Ia;

JIPn/uB2 - c(hopMHUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHHUS;

JIP1/HB3 - ciocOOHOCTD OIIEHUBATh CUTYALMIO ¥ IPUHUMATh OCO3HAHHbBIE PELICHMUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP1/uB4 - 0cO3HaHUE JIMYHOTO BKJIJIa B TOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;

JIP1/HBS - 0TBETCTBEHHOE OTHOIICHHE K CBOUM POIUTENSIM U (W) APYTUM YJICHAM CEMbH,
CO3/ITaHHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEN CEMEMHOM )XKU3HU B
COOTBETCTBUU C TpaaulUsIMHU HapoaoB Poccuu.

acTeTHuYecKkoro socnuranus (JIPacB):

JIP3cB1 - hcTeTnueckoe OTHOILICHHE K MUPY, BKIIFOYAst SCTETUKY ObITa, HAYYHOTO U
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TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa U OOIIECTBEHHBIX OTHOIICHHIA;

JIP3cB2 - ciocoGHOCTh BOCIIPUHUMATD Pa3IMYHbIE BUJbI HCKYCCTBA, TPAIULIUU U TBOPYECTBO
CBOErO U APYIUX HApOJOB, OLIYIAaTh YMOLIMOHAIILHOE BO3EHCTBUE UCKYCCTBA,

JIP3¢B3 - yOex/1IeHHOCTh B 3HAUUMOCTH ISl TUYHOCTHU M 00I1I€CTBa OT€YECTBEHHOTO M MUPOBOTO
UCKYCCTBA, STHUYECKHUX KYJIBTYPHBIX TPAAULMI U HAPOIHOIO TBOPYECTBA;

JIP3¢B4 - TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BU/IAX UCKYCCTBA, CTPEMIICHHUE MPOSIBISAThH
Ka4eCTBa TBOPYECKOHN JIMYHOCTH.

¢puzuyeckoro socnuranus (JIP¢s):

JIP}B1 - chopMrpoBaHHOCTH 370POBOTO U 0€301MacHOT0 00pasa )KU3HHU, OTBETCTBEHHOTO
OTHOLLIEHUS K CBOEMY 3/I0pPOBbIO;

JIP}B2 - noTpeGHOCT B PU3HMUECKOM COBEPLUICHCTBOBAHUY, 3aHATUSAX CIOPTUBHO-
037I0pPOBUTEIBHOM 1E€ATENBHOCTHIO;

JIP}B3 - akTUBHOE HETIPUATHE BPEAHBIX MPUBBIUEK U UHBIX (JOPM MPUIHHECHUS Bpe/Ia
bu3NYECKOMY U IICUXHUUYECKOMY 370POBbIO.

TpyaoBoro socnutanus (JIPTB):

JIPTB1 - rOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MAacTePCTBa, TPYIOJII00HE;

JIPTB2 - rOTOBHOCTb K aKTUBHOM JIESITEIBHOCTU TEXHOJOTUYECKON U COLIMAIbHON
HAMpPaBIEHHOCTH, CHOCOOHOCTh HHUIIMHPOBATh, IUIAHUPOBATH M CAMOCTOSATEIHHO BBIMOIHSTh
TaKyIO IEATEIIBHOCT;

JIPTB3 - uHTEpeC K pa3nuyHbIM chepam npodecCHOHATBHOM NeSTEIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBIN BBIOOpP Oyayiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE )KM3HECHHBIC TUIAHBL;
JIPTB4 - rOTOBHOCTB U CIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHUIO HA MPOTSKEHUH BCEH
JKU3ZHHU.

K0JI0rH4ecKoro socnuranus (JIP3B):

JIP3B1 - cpopMUPOBAHHOCTH SKOJIOTHUECKON KYJIBTYpPbl, TOHUMAHHUE BIUSIHUS COIUAIBHO-
SKOHOMMYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLMATILHOM Cpe/bl, 0OCO3HAHUE
m100aTbHOTO XapaKTepa IKOJOTUUECKUX MPoOIIeMm;

JIP3B2 - J1aHUPOBAHKE U OCYILIECTBICHHUE IEUCTBUI B OKPYKarOLIEH cpe/ie Ha OCHOBE 3HAHUS
L[eJIeN YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

JIP3B3 - akTUBHOE HENPUATHE JIEUCTBUI, IPUHOCALIUX BPEIl OKPYKAIOIIEH CPEJIE;

JIP3B4 - ymeHue NporHo3upoBarh HEOIaronpusTHbIE SIKOJIOTHUYECKUE MTOCIEICTBUS
MpPEANPUHUMAEMbIX IEUCTBUH, IPEJOTBPALLATH UX;

JIP3BS - pacmmpenue onbiTa AEITEIbHOCTH YKOJIOrMYECKON HAIIPABICHHOCTH.

LHEHHOCTH HAy4YHOro nosHanus (JIPun/m):

JIPun/ml - cpopMupoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha AHANIOTe KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

JIPuH/n2 - cCOBEpUIEHCTBOBAHUE SI3bIKOBOM M UATATEIBCKON KYIBTYpPbI KaK CpEACTBA
B3aUMOJICHCTBHS MEXKTY JIFOIbMH U ITO3HAHMS MUPA;

JIPun/n3 - oco3HaHuE [ICHHOCTH HAy4HOH €ATENbHOCTH, TOTOBHOCTD OCYLIECTBIISTh
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO ACITENBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

MeranpeaMeTHble pe3yJabTAThl OTPAKAIOT:

MP1 - ocBoeHHE 00yHaIOUMMHCA MEKITPEIMETHBIX OHATHH U YHUBEPCAIBbHBIX Y4EOHBIX
neicTBU (perynsaTUBHbIE, TI03HABATEIbHbIE, KOMMYHUKATHBHBIE);

MP2 — criocoOHOCTh UX UCIIOJIB30BaHUS B I03HABATEIBHON U COLIMAIBHOM MIPAKTHKE,
TOTOBHOCTb K CAaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4EOHOH 1eATeIbHOCTH,
OpraHu3alK y4eOHOTr0 COTPYTHUYECTBA C TeJarOrHYeCKMMH paOOTHUKAMHU U CBEPCTHUKAMH, K
Y4acCTHUIO B TOCTPOCHUU MHAUBHUAYaIbHON 00pa30BaTeIbHON TPAEKTOPHH; *

MP3 - oBnaeHre HaBbIKaMU Y4eOHO-UCCIIEI0BATEIBCKON, POSKTHOM U COIUAIbHON
JIEATEITbHOCTH.

IIpeamMeTHBbIe pe3y/abTaThl HAa 0230BOM YPOBHE OTPAKAKOT:
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ITP61 - ChopmupoBaHHOCTH IPECTABICHUI: 0 XUMUIECKON COCTABISIONIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIM XMMUU B ITO3HAHWUM SIBJICHUI IPUPOJBL, B
(GhOpMUPOBAHUN MBIIUICHUS U KYJIbTYPBI JINYHOCTH, €€ (DYyHKIIMOHAILHON TPaMOTHOCTH,
HEOOXOUMOM ISl peIIeHUs TPAKTUUECKUX 3a7a4 U SKOJIOTHYECKH 00OCHOBAaHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO U MIPUPOIHOM CpeJIE;

IIP62 - BnasieHHe CUCTEMON XMMUYECKUX 3HAHMM, KOTOpask BKJIFOYAET: OCHOBOIOJIAraroiue
HOHATHUS (XMMHUYCCKHI JIEMEHT, aTOM, 3JICKTPOHHAs 000JI04Ka aTOMa, S-, P-, 0-3JICKTPOHHBIC
opOuTaIM aTOMOB, HOH, MOJIEKYJIa, BAJIGHTHOCTD ,3JIEKTPOOTPHUIIATEILHOCTh, CTETICHD
OKHCJICHUS, XUMHYECKasi CBS3b, MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BEM, YTIIEPOAHBIN CKENET,
byHKIIMOHAIbHAS TPYIINA, PAAUKAN, U30MEPUSL, U30MEPDI, TOMOJIOTHYECKU Psil, TOMOJIOTH,
YIJIEBOJOPObI, KUCIOPOI- M a30TCOIepKAIINE COSAMHEHUsI, OMOJIOTMUECKH AKTUBHBIE BEIIECTBA
(YrieBobl, )KUpbl, OEJIKK), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3B€HO, BLICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIUTMYECKAs PEIIETKA, TUIIBI XUMUYECKUX Peakluid (OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE, 9K30-U IHAOTEPMUUYECKUE, pEaKLIMU HOHHOTO 0OOMEHa), pacTBOD,
AJIEKTPOJIUTHI, HE AIEKTPOIUTHI, SJICKTPOIUTAYECKAS TUCCOLIUALINSL, OKUCITUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOM peakluu, XMMUYECKOe PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMUYECKOTO CTPOEHHUsI oprannueckux Bemects A.M. bytneposa, Teopust
3JIEKTPOJINTUYECKON Juccolaluy, nepuoauieckuii 3akod .M. MenneneeBa, 3akoH
COXpaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XUMHUH, PAKTOJIOTHIECKUE
CBEJICHHSI O CBOMCTBAX, COCTAaBE, MOTYYCHUH U OE30MMaCHOM HCIIOIb30BAaHUH BaXKHEHIIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM JACATEIBHOCTU YEIOBEKA,
ITP63 - chopMupOBaHHOCTh YMEHUI BBIABIIATH XapaKTEPHbIE MPU3HAKH U B3aUMOCBS3b
M3YUYEHHBIX MTOHATUN, TPUMEHSITH COOTBETCTBYIOIINE MOHSTHS MPU ONMUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPAILECHU; BBISABISTh B3AUMOCBS3b
XUMUYECKUX 3HAHUM C MOHATUSIMH U MPECTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

I1P64 - cpopMUpPOBAaHHOCTH YMEHHUH HCIOJIB30BaTh HAMMEHOBAHUS XUMUYECKUX COCTMHEHUM
MEXIYHAPOJAHOTO COI03a TEOPETUYECKON U MPUKIIAAHOW XUMUHU U TPUBUAIbHBIE HA3BAHUS
BXHEHININX BEIIECTB (ITUJICH, alleTUJICH, TIUIEPUH, (eHOI, PopMalIbIeTH I, YKCYCHAs! KUCIIOTa,
[JIMIUH, YTapHbIU ra3, yIIEKUCIbIN ra3, aMMHaK, ralleHas U3BeCTb, HeraleHasi U3BecTb,
MUTHEBAs COJIAa U APYTHX ), COCTABIATH (POPMYJIbI HEOPTAHUUECKUX U OPTaHUYECKUX BEIECTB,
YpaBHEHUS XUMHUYECKHUX PeaKIHii, 00BSCHATH UX CMBICH; MOATBEPKAATh XapaKTepHbIe
XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aMMUCSIMU YPABHEHHI
XUMUYECKUX PEAKIIUH;

IIP6S - cpopMUpOBaHHOCTH YMEHHUH YCTaHABIUBATH MPUHATIEKHOCTh H3yUEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K ONPENEIECHHBIM KJlaccaM U TpyniaM COeIUHEHUH,
XapaKTEepPU30BaTh UX COCTAB M BAXKHEHIIINE CBOMCTBA; ONMPEEIISTh BUIBI XUMUUYECKUX CBS3EH
(xoBasleHTHAs, MOHHAS, METAJUINYEeCKasi, BOJOPO/IHAS), TUIIBI KPUCTAJUIMYECKUX PEIIETOK
BEIIECTB; KJIACCU(PHUIIUPOBATH XUMHUYECKUE PEAKIIUU;

IIPG6 - BnajieHHe OCHOBHBIMU METO/IaMHU HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN
(HabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE);

IIp67 - chopMUpOBaHHOCTH YMEHUN MPOBOAUTH PACYETHI IO XUMHUECKUM (hopMyrnamMu
YpaBHEHUSM XUMUUYECKHX PEAKIIUH C UCIIOIh30BaHUEM (PHU3NUYECKUX BETUYHH,
XapaKTEepPU3YIOUINX BEUIECTBA C KOJIMUECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaibHbIe
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIIECTBA; UCTIOIB30BaTh CHCTEMHBIC XUMUYECKHUE 3HAHUS TSI
MPUHATUS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

ITP68 - chopMupOBaHHOCTh YMEHUH IIIAHUPOBATH M BBIMIOJIHATH XUMHUUECKUN IKCIIEPUMEHT
(mpeBpaleHrs OpPraHnYeCKUX BEIIECTB MPH HArPEBaHUH, MOTYUYCHNUE dTUJICHA ¥ H3yYCHHE €T
CBOMCTB, KQU€CTBEHHBIEC PEAKIIMM HA aJbJETU/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY; JE€HATypalus
OEJIKOB TIPY HArPEBAaHUH, IIBETHBIC PEAKIIUH OEITKOB; MPOBOJIUTH PEAKIIMH HOHHOTO OOMEHa,
OTIPEIeNIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha CylbdarT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS; PEIIaTh SKCIIEPUMEHTAIbHBIC 33/1a4H TI0 TEMaM
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«Metamib» U «Hemeranasn»)B COOTBETCTBUU C MTPABUIIAMU TEXHUKU 0€30MaCHOCTH TPU
oOpallleHNnH C BeLIecTBaMU U Ja00paTOPHBIM 000pyI0BaHUEM; IIPEACTABIIATH PE3YIbTATh
XHUMHUYECKOTO KCIIEPUMEHTA B (popMe 3amicy ypaBHEHUN COOTBETCTBYIOIINX PEAKLIUHN 1
(GopMyIMpOBAThH BBIBO/BI HA OCHOBE ATHX PE3yJIbTaTOB;

ITPY - chopMUPOBAHHOCTD YMEHUS aHATM3UPOBATH XUMUYECKYIO HH(OPMAIIHIO, ITOTydaeMyto
U3 Pa3HbIX UCTOUYHUKOB (CPEICTB MaccoBOi nH(popmanuu, cetb IHTEpHET U OpyTHE);

ITP610 - copMHUpOBaHHOCTH YMEHHI COOJIIOIATH MTPABUIIA SIKOJIOTUIECKHU 11eTIeCO00pa3HOro
HIOBEJICHUS B OBITY U TPYZOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYXKaroIIEe TPUPOJIHON CPEbl; YUUTHIBATh OMTACHOCTh BO3/ICMCTBUS HA )KUBBIE OPTaHU3MBbI
OIpeIeIEHHBIX BELIECTB, IOHUMAsl CMBICI [TOKa3aTess peAeIbHOM 1OMyCTUMON KOHIIEHTPALIUH.
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2. ®OHJI OIEHOYHBIX CPEJICTB K PABOUYEH TPOI'PAMME
OBIIEOBPA30OBATEJIBHOI'O IPEIMETA OY . 10 «XUMMWSA»

®oHp oueHouHbIX cpelacTB (nanee — @OC) mpencraBicH B BUAE MEXIUCHUIIIIMHAPHBIX
3a/IaHH, HaIlpaBJIEHHBIX Ha KOHTPOJIb Ka4eCTBa U YIIpaBJIEHUE IpolieccaMu foctuxkenus JIP,
MP u I1P, a takxe Ha co3nanue ycioBuii 1yist popmupoBanus OK y 00ydaromuxcst mocpeicTBOM
TEKYIIEro KOHTPOJIS B MpoMexkyTodHoi artectannu. @OC pa3paboTaH ¢ ormopoii Ha
CHHXPOHH3UPOBAHHbIE 00Pa30BaTEIbHBIC PE3YIBTATHI, C YUETOM MPOQuIIs 00yUeHHUs, YPOBHS
ocBoeHMs 001eoOpazoBaresbHOro npeamera OV, 10 «XUMHUS» u npodeccuoHaabHOM
HaNpaBJICHHOCTH 00pa30BaTEIbHOMN MPOTrPaMMBbI IO CHIEIIUATBHOCTSIM.

BrinonHenue TeCTOBBIX 33JJaHUW U 3aJaHUM C OTKPBITBIM OTBETOM OIIEHUBAKOTCS MO 5-TH
OaJbHOM 1IKaJIe.
Ouenka «5» coorBercTBYET 90% — 100% npaBUIBHBIX OTBETOB.
Onenka «4» cootBercTBYeT 70% — 89% npaBUIBHBIX OTBETOB.
Ouenka «3» coorBeTcTBYET 51% — 69% npaBUIIBHBIX OTBETOB.
Onenka «2» cootrBercTBYeT 0% — 50% npaBUIIBHBIX OTBETOB.

Tabnmuna 1. 3aganus Uit TEKyIIEro KOHTPOJISA U IPOMEKYTOYHON aTTecTalun

Ne pazgena, Koapb! BapuanTbl 3a1anui
TeMbI o0pa3zoBare
JIbHBIX (6epHble 6apUAHMbL OMBENMO8 OMMEUeHbl NOOYEPKUBAHUEM)
pe3yJibTaTo
B
(JIP, MP,
TIP6, OK)
BBEJIEHUE. JP 2, 3; 1. IlpeameToM U3y4eHUs XUMUH SIBIISIFOTCSL:
JIPrsB 2; a) BEIIEeCTRA, 0) pacTeHus;
JIPuB 2; B) aTOMBI; I') ’KUBOTHBIE.
JIPn/uB 3, | 2. BeiOepute npaBUIIbHBIN OTBET, KOTOPBI 0003HAYAET
4; WHIWBUYaTbHOE XUMHYECKOE BEIECTBO:
JIP)B 1; a) rpadut; 0) MOpcKas BOJIa; B) CTaJlb.
JIPTB 1, 2, | 3. Hanumute scce Ha TeMy: «3Haue€HNE XUMHH IIPU OCBOCHHUHU
3; CeUaNbHOCTU TeXHoJornueckoro npoguis B CITO».
JIP3B 1;
JIPun/m 1;
MP 1;
ITP6 1, 6,
9;
OK1, 2 7.

PA3JIEJI 1. OCHOBBI CTPOEHUS BELHIECTBA.

TEMA 1.1. JIP 3; 1. Arombl Na 1 Mg UMEIOT OJTMHAKOBOE YHUCIIO:
CTPOEHME JIPnB 2; a) MPOTOHOB B SJIPE;
ATOMOB JIPn/uB 4; | 0) DHEPreTUYECKUX YPOBHEH;
XUMHUNYEC- JIPTB 1, 2; | B) 9JIEKTPOHOB Ha BHEIIHEM SHEPTETHYECKOM YPOBHE;
KHUX JIPun/m 1; | r) 2IE€KTPOHOB.
9JIEMEHTOB | MP 1, 2. K s-aiieMeHTaM OTHOCHUTCS:
N IMPUPOJA IMP6 1,2, |ak, 0) S;
XUMHUYEC- 5; B) Fe; r) Br.
KOMH CBSI3H. OK 1. 3. Ilyrem coenuHeHus aToMoB 1o Homepom 11 u 17
o0pasyeTcs BEIIEeCTBO C XUMUYECKOM CBS3BIO:
a) HOHHOM;

0) KOBaJICHTHOM MOJISIPHOM;
B) KOBAJICHTHOW HEMOJISIPHOH;
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') METAITTHYCCKOM.

TEMA 1.2.
MEPUOIU-
YECKHH
3AKOH U
TABJINIA
J.A. MEH/IE-
JIEEBA.

JIP 2, 3;
JIPnB 2;
JIPn/uB 4;
JIPTB 3;
JIP3B 1;
JIPun/m 1;
MP 1;
I1P6 2, 7,
9;

OK 1, 2.

1. B xakom rony JI.11. Mennenees otkpsun [lepuonnyeckuit
3aKOH:

a) 1714r.;

0) 189¢6r.;

B) 1986r.;

r) 1869r.

2. YKaxuTe, KaKol XUMUYeCKuii aneMeHT B [lepuoanaeckoit
cucrteme xumuueckux 3nemeHtoB .. Menneneena
pacmosiaraercsi moj HoMmepom 74:

a) MaJyIaauii;

0) xJ0p;

B) Boib(pam;

T') MOJOHUM.

3. B npenenax ogHOro U TOTrO e NePHOoJa METANINYECKUE
CBOICTBA:

a) YCUJIUBAIOTCH,

0) ociabeBaroT;

B) HE U3MEHSIOTCS,

') HET BEPHOI'O OTBETA.

PA3JEJ 2. XUM

NYECKHE

PEAKIIMHA.

TEMA 2.1.
THUIIbI
XUMHUYEC-
KX
PEAKLIUMN.

JIP 2, 3;
JIPmB 2;
JIPn/uB 4;
JIPTB 3;
JIP3B 1, 4;
JIPun/m 1;
MP 1,
I1P6 2, 3,
4,7,9, 10;
OK 1.

1. Kakue u3 cieayrommx peakiui siBISIOTCS peaKUusIMK
oOmeHa:

-
a) 2Fe(OH); — Fe203 + 3H.0

6) BaCl, + H,SO4 = BaSQOq4| + 2HCI
B) KOH + HNO3 = KNO3 + H,0

t
r) 2HgO —= 2Hg + O21
2. Kakue U3 crnefyromux peakiuil SBisoTCs peakusIMH
3aMelIeHHS:
a) Mg + HoS — MgS + Ho?
0) K20 + H,0O = 2KOH
B) Zn + 2HCI| — ZnCl, + Ho1
r) 2FeCl; + Cl, = 2FeCl3
3. Peakuuu, KoTOpbIe MPOTEKAIOT C TOTJIOMIEHUEM TETUIOTHI,
Ha3bIBAIOT:
a) SK30TePMHUYECKUMH,
0) DHIOTEPMUYECKUMU,
B) CJIO)KHBIMU,
T') SMYJIbCUOHHBIMH.
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TEMA 2.2.
JIEKTPO-
JINTUYEC-
KAS
JIUCCOIHA-
s u
HUOHHBbIN
OBMEH.

JIP 2, 3;
JIPnB 2;
JIPn/uB 4;
JIPTB 2, 3;
JIP3B 1, 2;
JIPun/m 1;
MP 1,
I1P6 2, 3,
4,5,6,7,
8,9

OK 1, 4.

1. Kakue HYaCTHUILBI ABJIAIOTCA KaTHOHaAMU:

a) NH;; B) Ni*';
6) PO ; r) Cr,0% .
2. BeHIeCTBO, ABJIIOMICCCA HESJICKTPOIUTOM:

a) CaBry; B) NaOH,;

0) HCI; r) CeH1206.

3. Pacmaz 31eKTpoIMTOB HA MOHBI IIPH PACTBOPEHUHN WITH
pacruiaBIeHuu — 3TO. ..

a) accoluanus,

0) ru1aBlieHUE,

B) PaCTBOpPCHHE;

I') JUCCOIMALINS.

4. BemiecTBo, SBISIONIEECS AIEKTPOJIUTOM:

a) HNOs; B) Bry;
0) C12H22011; r) CHa.

PA3JIEJ 3. CTPOEHUE U CBOMCTBA HEOPITAHUYECKHUX BEIIECTB.

TEMA 3.1. JIP 2, 3; 1. BemiectBa ¢ aTOMHOM KPUCTAJUTMUYECKOW PEIIETKOM:
KJIACCH- JIPnB 2; a) ajMas;
OUKALINSI, JIPn/uB 4; | 0) BO#a,
HOMEHK- JIPTB 3; B) YIJIEKHUCIIBIH ra3;
JATYPA U JIP3B 1; I') alleTUJIEH.
CTPOEHME JIPun/m 1; | 2. ®opMyIbl OKCHJIA, COH, KUCIOTHI COOTBETCTBEHHO:
HEOPI'AHMU- MP 1, a) CaO, HCI, KI;
YECKHUX ITP6 2, 3, | 6) KOH, NO, H2S04;
BEHIECTB. 4,5,7,9, |B)CuO, NaCl, HMnO4;
10; r) Ba(OH)2, HI, KBr.
OK1,2 3. KHCHOTBI — 9TO CIOKHBIE BEIIECTBA, COCTOSIIHE HU3:
a) aTOMOB METAJJIOB U aTOMOB THAPOKCOTPYIIIL;
0) aTOMOB BOJIOPOJa M aTOMOB KHCJIIOTHEIX OCTATKOB;
B) aTOMOB METAJJIOB U aTOMOB KHUCJIOTHBIX OCTAaTKOB;
') aTOMOB KHCJIOPOJIa 1 aTOMOB HEMETAJLJIOB.
TEMA 3.2. JIP 2, 3; 1. Kakue U3 nepeuncaeHHbIX XUMHUYECKUX BEIIECTB SBIISIOTCS
OU3UKO- JIP1B 2; HEMETaJNIaMU:
XUMMHUNYEC- JIPn/uB 4; | a) Al, K, Zn; 0) Cly, Fe, F;
KHUE JP 1; B) C, N, Oy; r) Si, Cu, P.
CBOMCTBA JIPTB 2, 3; | 2. Kakue u3 nepeyncieHHBIX XUMHYSCKUX BEIIECTB SBIISIOTCS
HEOPI'AHMU- JIP3B 1, 4; | MmeTamnamu:
YECKHUX JIPun/m 1; | a) Mg, C, F; 0) Li, Fe, Na;
BELIECTB. MP 1, B) S, K, P; r) Ar, Cly, Fe.
I1P6 2, 3, | 3. [Ipu B3auMoIEHCTBUY METAIIOB C BOJIOPOJAOM 00pa3yroTcst
4,5,7,9, COEIMHEHMS], KOTOPbIE HA3bIBAIOTCS:
10; a) KapOusl, 0) cynbdarsr;
OK 1, 2. B) TMIPUIBI; T') HUTPATHI.
TEMA 3.3. JIP 3; 1. ®enondranenH B mEI0YHON Cpeie:
NIEHTUDU- JIPnB 2; a) MAJIMHOBBIN:
KALIUA JIPT1B 3; 0) KpacHBIN;
HEOPI'AHU- JIP3B 1; B) CHHMIA;
YECKHUX JIPun/m 1; | r) OeClBETHBIM.
BEIHIECTB. MP 1;
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ITP6 2, 3,
4,5,6,7,
8, 10;
OK1,24

2. I1pu B3aumoneiictBuu cynbdara meau (CuSOs) u
runpokcuaa Hatpus (NaOH) oGpasyercs ocagok ruapoKCcu
mean (1)

(Cu (OH)2):

a) Oemoro 1BeTa;

0) rosry6oro nBera;

B) Oyporo 1Bera;

T') JKEJITOrO IIBETA.

3. C moMoIIpI0 KaKOT0 PeakTHBa MOYKHO PACIO3HAThH
ranorenua-uonsl (Cl, Brr, I')? CoctaBbTe ypaBHEHUS
KayeCTBEHHBIX PEAKIIMIA B MOJIEKYJISIPHOM U HOHHOHM (opMax.

PA3JIEJI 4. CTPOEHUE M CBOMCTBA OPTAHUYECKHWX BEHIECTB.

TEMA 4.1. JIP 2, 3; 1. Opranuyeckas XuMusi — 3TO XUMUSL COSTUHEHUI:
KJACCH- JIPmB 2; a) KUCI0poa,; 0) yriepona;
OUKALNS, JIPn/uB 4; | B) Bomopona, r) a3oTa.
CTPOEHME U | JIPTB 3; 2. Teopust CTpOEHUST OPraHUYECKUX COCTMHEHHH ObLTa
HOMEHK- JIP3B 1; chopMyIpOBaHa:
JATYPA JIPun/m 1; | a) .M. MeHneneeBbIMm, 0) B.B. MapkoBHUKOBBIM;
OPI'AHHNYE- MP 1; B) A.M. By1iepoBbIM; r) M.B. JIoMOHOCOBBIM.
CKHUX I1P6 2, 3, | 3. IlpupoaHble OpraHUYECKUE COSAMHEHUS - ITO:
BELIECTB. 4,5,7,9; |a)npoayKTel XUMUYECKH IPe0OPa30BaHHBIX MPHUPOTHBIX
OK 1. BEIIECTB B COCAUHCHUS,
0) IPOIYKTHI )KU3HEACATESITbHOCTHU YKHBBIX OPTaHU3MOB;
B) UCKYCCTBEHHBIE COCAMHEHHS,
') HET BEPHOI'O OTBETA.
TEMA 4.2. JIP 2, 3; 1. ITpu B3aumoericTBUM KapOuia KaJIbLMsI C BOJIOM MOJTYy4aroT:
CBOMCTBA JIPnB 2; a) STUJIEH, 0) 6eH3ou,
OPI'AHU- JIPn/uB 4; | B) aneTwIICH; T') OJUATHIICH.
YECKHUX JIPT1B 3; 2. B pe3ynbrate peakuuu (OTOCHHTE3a 00pa3yeTcs yrieBo —
COEJJUHE- JIP3B 1;
HUM. JIPun/m 1; | a) nemnronosa,
MP 1; 0) Kkpaxmai;
ITP6 2, 3, | B) 1aKkTO3a;
4,5,6,7, I') III0KO034.
8,9; 3. [MonuaTHIIEH MOMYYalOT peakifel MoIuMepH3aIiuu:
OK 1, 2, 4. | a) kapOua KabIus;
0) MypaBbUHOI KHCIIOTHI;
B) DTHJICHA;
T') METaHa.
TEMA 4.3. JIP 2, 3; 1. Peakruto ¢ rugpokcugom Meau (1) MoskHO HcTonb30BaTh
NAEHTUDU- JIPmB 2; JUTsl OOHAPY>KEHUS:
KALIUA JIPn/uB 4; | a) raumepuHa; 0) rTaHONa;
OPI'AHUYEC- | JIPo I; B) deHona; ') MeTaHa.
KHUX JIPTB 3; 2. IlpuzHak OMypeToBOI peakIy pacro3HaBaHUs OEIKOB:
BELIECTB, UX | JIP38B 1, 4; | a) 3anax »KeHbIX IEPhECB;
3HAYEHHME U | JIPus/n 1; | 0) ¢hbMOIETOBOE OKpAIIMBAHNUE;
IMPUMEHE- MP 1: B) JKEJITOE OKPAIIMBAHNUE,
HUE B ITP6 2, 3, | r) u€pHBIil OCaIOK.
BBITOBOH U 4,5,6,7, | 3.KcaHTOnpoTeHHOBAs PeaKIusi — 3TO ...
MMPOU3- 8, 9, 10;
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BOJICTBEH-
HOM
JNESITEJIb-
HOCTH
YEJIOBEKA.

OK 1,2, 4.

a) nericTBre Ha OEJIOK THAPOKCH 1A HATPHS U Cylbdara Menu
(1);

0) aclicTBHE HA 0EJIOK KOHIICHTPUPOBAHHOMN a30THOM KHUCJIOTHI
[P HATPEBAHUU,

B) JIcHiCTBHE Ha OEJIOK areTara CBUHIA;

r) JeficTBHE HA O€JI0K CEPHOU KHUCIIOTHI.

PA3ZJIEJ] 5. KHHETHYECKHUE U TEPMOJUHAMUWYECKHUE 3AKOHOMEPHOCTH
HNPOTEKAHUA XUMMYECKHUX PEAKIIUMH.

TEMA 5.1.
CKOPOCThH
XUMHYEC-
KX
PEAKIIM.
XUMHUYEC-
KOE
PABHOBE-
CHE.

JIP 2, 3;
JIPmB 2;
JIPn/uB 4;
JIP) 1;
JIPTB 3;
JIP3B 1, 4;
JIPun/m 1;
MP 1;
I1P6 2, 3,
4,5,7,10;
OK 1, 2.

1. 1. Xumnyeckasg KUHETHKA — JTO ...
a) pa3Jesl XUMUHU, U3YUYAIOIINI CKOPOCTh XUMUYECKUX PEAKIIUH;

0) paszen XUMHH, KOTOPBIA W3ydaeT OpraHuICCKHE BEIECTBA;
B) pa3/ie] XUMHUU O TUTIaX XUMHYECKHUX CBSI3CH;

I') HayKa O CTPOCHHUH MPOCTHIX U CJIIOKHBIX BEIIECTB.

2. BemecTBa, KOTOpPBIE 3aMEIISIOT CKOPOCTh XUMHUUYECKUX
peakIuii, Ha3bIBAIOTCS:

a) aKTHHOUIBI,

0) MHTHOUTOPBLI;

B) JJAHTAHOWIbI;

I') KaTaJIu3aTOPHI.

3. YKkaxxuTe, KaK IOBJIHUSET:

a) TIOBBIIIICHUE JABJICHUS;

0) NOBBILICHUE TEMIIEPATYPBI;

B) YBEJIMYCHHE KOHIICHTPAIIMHN KUCIOPOIa Ha pAaBHOBECHE
CHCTEMBI:

2CO (1) + O2(r) « 2CO2(r) +Q

PA3JIEJI 6. PACTBOPBI.

TEMA 6.1.

IHOHATHE O
PACTBOPAX.

JIP 2, 3;
JIPnB 2;
JIPn/uB 4;
JIP) 1;
JIPTB 3;
JIP3B 1, 4;
JIPun/m 1;
MP 1,
I1P6 2, 3,
4,57,9,
10;
OK1,2,7.

1. 1. PactBOpHI — 37TO0...

a) TOMOT'€HHbIE CUCTEMBI, COJepKALIIE OIUH KOMIIOHEHT,

0) rereporeHHbIe CUCTEMBI, COZIEpIKAILlME 1Ba KOMIIOHEHTA,

B) FOMOT€HHbIE (OIHOPOJIHBIE) CUCTEMBI, COJIEPIKAIIINE JIBA UIH
HECKOJIbKO KOMIOHEHTOB,;

I') TeTeporeHHble (HEOJHOPOIHBIE) CUCTEMBI, COZIEpIKaLINE IBa
WJIA HECKOJIBKO KOMITOHEHTOB.

2. PacTBOpeHue — 3TO MpoIecce ...

a) TOJIBKO (PU3UYECKUA;

0) GU3NKO-XUMHUYECKHIA;

B) OMOJIOTMYECKUH;

I') TOJIBKO XUMUYECKUH.

3. Ilpu Hapy>KHOM PUMEHEHUH MMUTHEBAs COJIa HEUTPATH3yeT
JieicTBUE KUCIIOT, MONABIINX HA KOXKY (MpH YKyCcax MypaBbEB
WM O)orax KpanuBoil). Paccunraiite Mmaccy NUThEBON COJIBI —
ruspokapoonara Hatpuss NaHCO3 u 00bEM BOJIbI, KOTOpBIE
TpeOyrores s npuroroBieHus 50 r. 2%-oro pactBopa
NaHCOs.
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TEMA 6.2.
HCCJIEJO-
BAHUE
CBOUCTB
PACTBOPOB.

JIP 2;
JIPnB 2;
JIPn/uB 4;
JIPTB 3;
JIP3B 1;
JIPun/m 1;
MP 1,
I1P6 2, 3,
4,5,6,7,
8, 10;

OK 1,2, 4.

1. ITpu o’kore KOXKM HEralIeHONW N3BECThHIO MOPAKEHHOE MECTO
IIPOMBIBAIOT paCTBOPOM MapraHIIOBKH (II€pMaHraHaTa Kajus).
KaxoBa MaccoBas 1osist mepMaHrasaTta Kajiusi B pacTBOpeE, €ClIU
B 200 r. pactBOpa conepxkurcs 20 r. BeLiecTsa.

2. C moMo1IpI0 YHUBEPCAIBHOIO HHAUKATOPA ONPEISIUTE U
pacnpenenute Bemectsa: HCI, H.O, H.SO4, Ca (OH)2, NaCl,
NaOH, KNO3 no rpynmam B 3aBucumoctu oT pH nx
pacTBOpOB.

PA3JIEJ 7. XUM

WS B BBITY U TIPOU3BOJACTBEHHOM JIEATEJIbHOCTH

YEJIOBEKA.
TEMA 7.1. JP 2, 3, 1. Hanumure scce Ha temy: «lIpuMeHeHne XuUMHUYECKUX
XUMUsA B JIPrs 1, BEIIECTB U TEXHOJOTHI C y4eTOM OyayIueit
BbITY U JIPB 2; | mpogeccHoHANTBHOI EATETLHOCTH.
MPOMU3- JIPn/uB 4;
BOJCTBEH- JP 1;
HOU JIPTB 2, 3;
JAESITEJIb- JIP3B 1;
HOCTHA JIPun/m 1;
YEJIOBEKA. MP 1, 2,
3
I1Po6 1, 2,
3,4,5,6,
9, 10;
OK 1, 2,4,
7.
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[MPUJIOXXEHUE
JAnddepeHnupoBaHHbIi 324eT 10 NpeAMeTY «XUMHS».

Koawbl o6pa3oBaresbHbIx pesyabTatos (JIP, MP, I1P6, OK):
JIP 2;

JIPrB 1;

JIPnB 2;

JIPn/uB 4;

JIPo 1;

JIPTB 3;

JIP3B 1;

JIPun/m 1;

MP 1, 2;

P61, 2,3,4,5,6,7,9, 10;
OK1,257.

Bapuant Ne 1

1. Paznen «Oprannyeckasi XuMus» U3y4aeT:

a) ¢pusznUecKue SBICHNUS,

0) OCHOBHBIC ITOHSTHUS ¥ 3aKOHBI XHMUHU;

B) COSAMHCHHSI XUMUIECKIX YJIEMEHTOB, KPOME OPTaHUYECKUX COCTMHCHUI;
T') COCIMHEHUS YTIIEPO/a.

2. ATOMHO-MOJIEKYJISIPHOE YYCHHE BIIEPBbIC pa3padoTall:
a) K. Ilpycr; 6) A.1. Mennenees;
B) M.B. JIoMOHOCOB; r) A. JlaByasbe.

3. Ha PUCYHKC H3o6pa>KeHa MOJCJIb JICKTPOHHOI'O CTPOCHHA aTOMa HCKOTOPOI'0 XUMHYCCKOI'O
OJICMCHTA.

Ha ocHoBaHuM aHanu3a npeyioxKEHHON MOJIEIH BBIIIOJHUTE CIEAYIOLIUE
3a/1aHUS:
@ a) OTPEACIIUTEe XUMUUYECKUM PJIEMEHT, aTOM KOTOPOTO UMEET TaKOe
3JIEKTPOHHOE CTPOCHUE, YKAKUTE €r0 Ha3BaHUE;
0) yKaxuTe HOMEp IrpymIbl, HoMep nepuojaa B [leproanueckoit cucrteme
xuMuyeckux 3neMeHToB /. 1. MenneneeBa, B KOTOPBIX PACOIO0KEH 3TOT
AIIEMEHT;
B) OIpeeuTe, K MeTalslaM MIIM HeMeTallJlaM OTHOCUTCS ITPOCTOE BEIIECTBO, KOTOpoe oOpa3yer
ATOT XUMUYECKHUH DJIEMEHT;
T) yKaxuTe GopMyITy BBICIIETO OKCUAA, (HOPMYITY JIETy4ero BOJOPOIHOTO COSAMHEHUS TSI
ATOr0 XUMHYECKOTO 3JIEMEHTA;
1) OIIpENIeNIUTE: 3aps siApa, YUCIIO MPOTOHOB, YUCIIO HEUTPOHOB, YHCIIO 3JIEKTPOHOB,
OTHOCHUTEJIbHYIO aTOMHYIO MacCy JJisi 5TOr0 XUMHUYECKOTO 3JIEMEHTA.

4. (DOpMyJIBI OKCHJaa, OCHOBaHUsA, COJIM COOTBCTCTBCHHO!
a) BaO, Fe(OH), NaCl; 0) SO», K20, NaOH;
B) P05, Na20O, CaCly; r) P20s, SO3, Ca(OH)a.

5. DnexTponuT, 00pa3yromInii MPH JUCCOLUAIINN KATUOHBI METAJIa U aHMOHBI KUCIIOTHOTO
ocTaTKa:
a) KUCJIOTA; B) OCHOBAHHUE;
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0) coub; T') BOJIA.

6. Kakue u3 NEPCUUCIICHHBIX XUMHUUYCCKUX BCUICCTB ABJIAKOTCA MCTAJIJIAMU:

a) Cly, Ar, Zn; 6) Hg, Si, N2;

B) P, S, Oy; r) Na, Mg, Al.

7. B IUCTBSIX KpaIruBbl, XBOU €J1M, COCHBI COJICPKHUTCS CIIEAYIONIast KapOOHOBask KUCIIOTA:
a) YKCYCHasl KUCJIOTa; 0) MOJIOYHAsI KMCJIOTA;

B) MypaBbUHAas KUCJIOTA; I') BaJlepUaHOBasi KUCIIOTA.

8. DTaHOJ B BO3/IyX€ FOPUT:
a) CHHEBAThIM IJIAMECHEM; 0) JKENTHIM IIJITAMEHEM;
B) 3€JICHBIM IJIAMEHEM; I') KPaCHBIM IIJIJAMEHEM.

9. KcanronpoTenHoBasi peakuus — 370 ...

a) neiicTBre Ha O€I0K rHAPOKCHIAa HAaTpus U cyiabdara meau (11);

0) nelicTBre Ha O€IOK KOHIIEHTPUPOBAHHOM a30THON KMCIIOTHI IPH HATPEBaHUU;
B) JiciicTBHE Ha OEIIOK aleTaTra CBUHIIA;

T') AelicTBUE HA OEJIOK CEPHOUN KHCIOTHI.

10. [TonuaTUIIEH TIOJIYYarOT PeaKIMen MOJIMMEepU3aIuu:
a) KapOu1a KaJIbIu ; 0) MypaBbHHOMN KUCIIOTHI;
B) 3TUJICHA, ') METaHa.

11. Y3 npuBei€HHOrO CrrMcKa BEIOEPUTE BEPHBIE CYKJIEHUS O MTPaBUIIaX MOBEJACHUS B
XUMHUYECKOH J1a00opaTOpUH 1 0OpalieHus ¢ XUMUYECKMMU BellecTBaMu B ObITy. B oTBeTe
3anumuTe MUQPHI, 0 KOTOPHIME OHU YKa3aHbl. (B 3amanum MOKeT OBITh HECKOJIEKO BEPHBIX
CY>KIEHHII.)

1) PaGoTaTh ¢ xJopcoaepskauMu 1e3UHPUIUPYIOIIMME CPEICTBAMH CIIETYET MPHU IIIOTHO
3aKpBITON ABEPU B MOMEIICHUH.

2) Jlnst mosrydeHus pa30aBiIeHHBIX PACTBOPOB HEOPTAHNIECKUX KUCIOT, KOHIEHTPHUPOBAHHYIO
CEPHYIO KHCIIOTY OCTOPOKHO MPUIIMBAIOT K JUCTUILIMPOBAHHOM BO/IE.

3) BeiOpock! cepHHCTOrO Taza, 00pa3yroIIerocs: B MPoIecce MOJyUeHUsI CEpHON KUCTOTHI,
MOJIOKUTEIHHO BIUSIOT Ha 3/I0POBbE YENIOBEKA, PACTUTENBHBIN U )KUBOTHBIN MHUP.

4) Ecnu Ha 1ab0opaTopHOM CTOJIE CIIy4aitHO 3aropeniach TeTpajKa, To, YTOObI MOTYIIUTH TIIams,
HEOOXO0IMMO OTPAaHUYUTH AOCTYII BO3/IyXa K OUary BO3ropaHus, HallpuMep, HAKPbIB TETPaIb
MJIOTHOM TKAaHBIO (TIOJIOTEHIIEM HJIH TPSITIKOM).

12. YcraHOBUTE COOTBETCTBHE MEXKLy XUMUYECKUMH (OpPMYJIaMU U Ha3BaHUSIMHU
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB:

XuMmunueckas popmy.ia Ha3BaHue BemecTs
1. HNOs A. YKcycHas Kuciora
2. CH3COOH b. A3oTHas kuciora
3. CsH1206 B. benzon
4. H,CO3 I'. YronbHas kucinora
5.CeHs J. Metan

E. I'moko3a

13. Hannmute MoJIeKyJIsipHOE, OJTHOE HOHHOE M COKPAIIEHHOE HOHHOE YpaBHEHUS peaklnit
MEX/Ty CIIEIYIOIINMH BEIIeCTBAMHU:
Hutpar cepeopa (AgNO3) u xnopun kanbuus (CaCly).
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14. JInst M3roTOBJICHUS IIa3HBIX Kalelb UCTIoNb3yIoT 3% pactBop noanaa kamus (Kl).
Beruucnure Maccy noauia Kaius U Maccy BOJibl, KOTOpbIE HEOOXOAUMBI JUIsl IPUTOTOBIICHUS
300 r. Takoro pactaopa.

15. 1511 06pabOTKHU CTEH, MOKPHITHIX IJIECEHBIO, YACTO UCIIOIB3YIOT PAacTBOP CyJb(ara Meu.
Kakyto maccy meanoro kynopoca CuSOs-5H20 u Boab! Ha0 B3SITh [JIs IPUTOTOBJIECHUS
pactBopa cynbdara meau (1) maccoit 40 kr. ¢ maccoBoii gosieit CuSO42%?

Bapuant Ne 2
1. OcHOBHBIE TOHSTHUS U 3aKOHBI XUMUU U3y4aeT pa3ien:
a) o0Ias XUMHS; 0) HEeOpraHu4YecKasi XUMHUS;
B) aHAIMTUYECKAst XUMUSL; ') OpraHnyvecKasi XuMusi.

2. Bytnepos A.M. copmynupoBai:

a) aTOMHO-MOJICKYJISIPHOE YYCHUE,

0) Ilepuoanueckuii 3aK0H;

B) TEOPHUIO CTPOCHUS] OPTAaHMYECKHUX BEILECTB;
T') 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

3. Ha pucynke n3zo0pakeHa MoJie/b 3JIEKTPOHHOIO CTPOEHHUS aTOMa HEKOTOPOT0 XUMUYECKOIO
JJIeMEHTA.

Ha ocHoBanum aHanm3a npeyioKeHHONW MOJIEH BBITIOTHUTE CIEAYIOLINE
3a/laHus:
@ a) ONpeeNUTe XUMHUUECKUN JIIEMEHT, aTOM KOTOPOI'0 UMEET TaKoe
AJIEKTPOHHOE CTPOEHHE, YKAXKUTE €r0 Ha3BaHUE;
0) yKa)xxuTe HOMep TpymIibl, HoMep nepuoja B [lepuonnyeckoii cucreme
xuMHudeckux 31eMeHToB . 1. MenzaeneeBa, B KOTOPBIX PaCloJIOKEH 3TOT
JJIEMEHT;
B) OIpEACIUTE, K METaJJIaM MM HEMETAJIaM OTHOCHUTCS ITPOCTOE BEIIECTBO, KOTOPOE 00pa3yeT
ATOT XUMUYECKHH 3JIEMEHT;
') YKaXuTe (OPMYITy BBICIIETO OKCHIA, POPMYITY JIETYUEro BOJOPOIHOTO COSTUHEHUS JITIst
ATOr0 XUMHYECKOTO 3JIEMEHTA;
1) OIIpENIeNIUTE: 3aps spa, YUCIIO MPOTOHOB, YUCIIO HEUTPOHOB, YHCIIO 3JIEKTPOHOB,
OTHOCHUTEJIbHYIO aTOMHYIO MacCy JJisi 3TOr0 XUMHYECKOT0 3JIEMEHTA.

4. CDOpMy.]'IBI OKCHnJga, KUCIO0ThI, COJIM COOTBECTCTBCHHO!
a) CaO, HCI, KI; 6) KOH, Na;0, H2S0x;
B) CuO, NaCl, HMnOyg; r) Ba(OH)2, HI, KBr.

5. DAEKTPOAUT, 00pa3yIOMIMIA TP TUCCOLUAIIMN KATHOHBI BOJIOPO/Ia U aHUOHBI KUCIIOTHOTO
ocTaTKa:

a) KUCIIOTa; B) OCHOBaHHE;

0) coub; T) BOJIa.

6. Kakue u3 NEPCUUCIICHHBIX XUMHUYCCKHUX BCUICCTB ABJIAIOTCA HEMCTAJIJIaAMU

a) Al, K, Zn; 0) Cly, Fe, F;
B) C, N2, Oz; r) Si, Cu, P.
7. OCHOBHOM KOMITOHEHT MPUPOJHOTO Tra3a:

a) OyTaH; 0) »TaH;

B) MPONaH; ') METaH.

42



8. SIMOBUTHIN ABYXaTOMHBIN CIIUPT, TPUMEHSEMBIN TIPH U3TOTOBICHUU aHTU(PU30B:
a) STUJICHIJIMKOJIb; 0) aTaHo;
B) OyTaHOIT; T') TIUIEPHH.

9. Kpaxman MOXHO pacro3HaTh ¢ HOMOIIbIO pacTBOpA:

a) Cu(OH)z; 6) AQ20;

B) Io; r) CoHsOH.

10. K cuHTEeTHYECKUM BOJIOKHAM OTHOCUTCS:

a) HaTypaJbHBIN MICIIK; 0) naBcaH;

B) IIEPCTh; T') alleTaTHOE BOJIOKHO.

11. U3 mpuBea€HHOrO CriucKa BbIOEpUTE BEPHBIE CYKIECHUS O IIPaBUIIaX MOBEACHUS B
XUMHUYECKOH JIaOOpaTOpUH U OOpaIeHUsI C XUAMHUUYECKIMH BelIecTBaMU B ObITy. B oTBeTe
3anuIInTe HUQPbI, 101 KOTOPHIMU OHM yKa3aHbl. (B 3agannn MoxeT ObITh HECKOJIBKO BEPHBIX
CYKIEHUII.)

1) BemectBa, Haxozsuecs B 1abopaTopuy, 3anpelaercs npoOoBaTh Ha BKYC, 1aXe €CJId OHU B
OOBIIEHHOH JKHU3HU YHOTPEOISIOTCS B MUILY (HAlIpUMeEp, XJIOPUA HATPHS).

2) A3po030:1H1, UCTIONIB3YIOIIHNECS B KAUECTBE CPEICTB [ O0pPbOBI ¢ OBITOBBIMU HACEKOMBIMH,
0e30MacHbI Il IETeH U )KUBOTHBIX.

3) IIpu HarpeBaHUM KHUAKUX U TBEP/BIX BELIECTB B MPOOMpPKaxX M Koi10axX Hellb3sl HAPaBIATh UX
OTBEPCTHUS Ha ceOs U coceseH.

4) YtoObl nOracuTh IJIaMsl CIUPTOBKH, €TI0 CIEAYET 3a1yTh.

12. YcTaHOBHTE COOTBETCTBHE MCKAY XUMHUYCCKUMU (I)OpMYJ'IaMI/I 1 Ha3BaHUAIMU
HCOPTaHUYCCKUX U OPraHNYCCKUX BCUICCTB:

Xumuueckas popmyaa Ha3BaHnue BemecTn

1. CoH; A. BpomoBoOpOIHAs KUCIIOTA
2. HCOH b. BytanueHoBslii kaydyk

3. HBr B. MypaBbuHbBI{ anbaeTu1

4. CsHsOH I'. ®enon

5. Fe (OH)2 . T'uapoxcun xenesa (11)

E. Auernnen

13. HanumuTe MOJEKyIsIpHOE, IOJTHOE MOHHOE M COKPAIllEHHOE HOHHOE YPaBHEHUS PEeaKIIHii
MEXY CICAYIOUIMMHA BEIIECTBAMH:
kap6onar kanus (K2CO3) u cepras kuciora (H2SO4).

14. JIns npuroToBieHns MapuHAI0B BMECTO YKCYca MOKHO Hcnonb3oBath 0,25% pacTBop
auMoHHOM kucioTsl (CsHsO7). Bpruncnute Maccy IMMOHHON KUCIOTHI M MAaccy BOJIbl, KOTOPbIE
HEeo0Xo1uMbl A1 ipurotoBieHus 400 r. Takoro pacTBopa.

15. B xauecTBe MOHOMEpa 715l MPOU3BOACTBA MOJMMEPHBIX SJIEKTPOU3OISIIMOHHBIX TTOKPHITUN
UCIIONB3YIOT Ta3, conepxammuii 85,7% yrnepona u 14,3% Bogopoaa. OTHOCUTENbHAS THIOTHOCTD
ra3a o BoAopoay pasHa 21. BriBenuTe MoneKkynsipHyo GpopMyy MPHUMEHSIEMOTo Tasa.
CocTaBbTe ypaBHCHHE PEaKIIUU TOJTUMEPH3AIIHH.
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