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IosicHUTE/ILHAA 3aNIUCKA

[Iporpamma pa3paboTaHa Ha OCHOBE, IPUMEPHON MPOrpaMMBbI IO XMMHH, aBTOPCKON
nporpammsl ["abpuensina O.C., B coorBeTcTBUHM ¢ OOII COO 1IKO0JIbI U IIKOJIBHOTO MOJI0XKEHUS O
pabouux Mmporpammax.

Opgna w3 3amay  oO0y4eHHMsT B CpelHEH IIKole — ONpeleleHue AalbHenIen
00pa3oBaTeNbHON TPACKTOPHUH M OTBETCTBEHHOT'O BBHIOOpA KM3HEHHOTO W MPOQECCHOHATBHOTO
myTd. JJig penieHus 3Toi 3aaun CTapiieKIaCCHUKY MPU U3YUYEHUU XUMUU JOJDKHBI UCTIONB30BaTh
MPUOOPETEHHBIM HA YPOKAX XHMHH OIBIT JIEATEIHHOCTH B MPOPECCHOHATBHON cdepe U 000
YKU3HEHHOU CUTYyalUU.
CornacHo 00pa3zoBaTeNbHOMY CTaHAAPTY, TJIABHBIE Ueau cpeoHezo o0uieco 00pazosanus

COCTOSIT:

1) B mpuoOpeTeHWH 3HAHWN, YMEHHW U CHOCOOOB JEATEIBHOCTH, CIOCOOCTBYIOIIUX
(OpMHUPOBAHUIO LIEIIOCTHOTO MPEJICTABICHHS O MUPE;

2) B pa3BUTHH ONbBITA Pa3HOOOPA3HOH JEATEIHEHOCTH, CAMOIIO3HAHHS M CAMOOIIPEICIICHUS;

3) B OCO3HaHHOM BbIOOpE WHAMBHIYAIbHON 00pa30BaTENbHON TPACKTOPHH M MPOPECCHOHATLHON
TeSITeTbHOCTH.

bonpmioil BkIag B AOCTHKEHHME STUX IleNed cpemHero ooOmiero oOpa3oBaHUS BHOCHT
u3yyenue Xumuu, KOTopoe Ipu3BaHoO odecneuums:

1) (bopMHpOBaHHE CHCTEMbl XMMUYECKUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUDA;
2) pa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, WX HWHTEIUIEKTyaJbHOE W HPABCTBEHHOE

COBEpIICHCTBOBaHNE, (POPMHUPOBAHHUE Y HUX IKOJOTUICCKH IEIeCO00Pa3HOr0 MOBEICHUS B OBITY U
TPYAOBOH J1eATEIHHOCTH;

3) BBIPAOOTKY y 0OydJaromMXcsi TOHUMaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU
XUMUH, a Takke GopMUpOBaHUE Y HUX OTHOIICHUS K XMMHUHU KaK K BO3MOXKHOU oOnactu Oymyiiei
MPAKTUICCKOU JCSITEILHOCTH;

4) (dbopMupoBaHHE YMEHUS 0€30MaCHOTO OOpAIICHHS C BEIIECTBAMH, UCIIOJIb3yEMbIMH B
TOBCEIHEBHOM KU3HH.

Lenamu usyuenusn xumuu 6 cpeonell wiKojie ANAI0MCA:

1) (dbopMUpOBaHHE Y yYalIUXCSd YMEHUS BHJAETh M MOHUMATh IIEHHOCTH 0Opa30BaHMs,
3HAYUMOCTh XUMUYECKOTO 3HAHUS 711 KaXXI0T0 YeJIOBeKa, HE3aBUCUMO OT ero MpodecCHoHaIbHON
NeSTeNIbHOCTH, YMEHHSI pa3indaTh (aKkThl U OIICHKU, CPABHUBATH OLICHOYHBIC BBIBOJBI, BUJIETh MX
CBS3b C KPUTEPHSIMH OIICHOK M CBSI3b KPUTEPHUEB C OMNPEACIEHHOW CHCTEMOW IEHHOCTEH,
(dhopMynupoBaTh U 000CHOBBIBATH COOCTBECHHYIO TTO3UITHUIO;

2) (GhopMHpOBaHHE Yy yYalllUXCs LEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUU B
CO3/IaHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHON KapTUHBI MHpPA; YMEHUS OOBSACHATH OOBEKTHI U
MPOIECCHl OKPYKAIOMIEH NEeHCTBUTEIBHOCTH MPUPOIHON, COUAIBHOM, KYyJIbTYPHOH, TEXHUYECKOMN
CpeIbl, UCTIONB3YS ISl 3TOTO XUMHUYECKUE 3HAHUS;

3) npuoOpereHre OOY4YaIOIMMUMHUCS OMbITa Pa3HOOOpAa3HOM JEATEIHHOCTH, OIBITA
MMO3HAHUS W CAMOIO3HAHUS; KIFOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIICTCHTHOCTEH), WMEIOIIUX
YHHUBEpPCAIbHOE 3HAYEHHUE JAJISl PA3IIMYHBIX BUJOB JI€ATEIHHOCTH, — HABBIKOB pEIICHUs MpoOieMm,
MPUHATHS PElIeHUH, MoKucKa, aHammu3a 1 o0paboTku MHQOpPMAINK, KOMMYHUKATHBHBIX HABBIKOB,
HaBBIKOB U3MEPEHH, HAaBBIKOB COTPYAHHYECTBA, HABBIKOB 0€30MaCHOI0 00paIIeHUs ¢ BEIIECTBAMHU
B MOBCEHEBHOM KU3HMU.

MeTtoauyeckue 0COOEHHOCTH Kypca

Conepxanne Kypca peanusyercss u3 pacuéta | 4 B Henemo. DTOT JUMUT BPEMEHH M
00yCIIaBIIUBACT PsAJT METOAMYECKUX OCOOCHHOCTEH Kypca.

Tak kak u3y4eHHe XMMHUHA Ha 0a30BOM YPOBHE HE CTABUT LIETBIO MOJATOTOBUTH BHIMTYCKHUKA
cpenHell mkonel K caade EI'D mo Xxumum, To B MOCTPOCHUH Kypca BMECTO XEMHOLIEHTPHUECKOTO
moaxona (Kormga B IEHTPE METOAWKHA OOYYeHUS CTOUT XUMUS) WCIIOJIb30BaH



aHnmponoyenmpudeckuii nooxoo (korja o0ydeHrne XUMHH CTPOUTCS, B TIEPBYIO O4epe/b, Ha OCHOBE
y4€Ta UHTEPECOB, CKIIOHHOCTEH 1 OCOOCHHOCTEH YJaIuxcsi).

B yueOHBIX KHHTaxX M3MEHEH U S3BIK n00ayu yuebHO20 mamepuana: OH B OONBIIEH Mepe
MMOBECTBOBATEIbHBIN, CBA3aHHBIA C XYHOKECTBCHHBIMHU, JIUTEPATYPHBIMH IMPOU3BEICHUSIMU,
HUCTOPUYECKUMU (paKTaMU.

OcHoBHbBIE coJepKaTe/IbHbIe TUHUU MPOrPaMMBbI:
] «BemiecTBo» — 3HAHUS O COCTaBE M CTPOEHUM BEIIECTB, WX (PU3MUECKUX U XUMHYECKHX
CBOHCTBaX, OMOJIOTUYECKOM JICHCTBUH;

° «XUMHUYeCcKasi peakuus» — 3HaHUS 00 YCIIOBUSIX, B KOTOPBIX HPOSBISIOTCS XUMHUYECKUE
CBOMCTBA BEILIECTB, CIIOCO0AX YINPABICHUS XUMUYECKUMHU IPOIIECCAMH;
° «[IpuMeHeHne BEIEeCTB» — 3HAHUSA M OINBIT IPAKTUYECKON IEATEIbHOCTH C BEHIECTBAMU,

KOTOpble Hauboyiee 4acTo MPUMEHSTCS B IIOBCEIHEBHOW JKHM3HM, IIUPOKO HCIOIb3YIOTCS B
IIPOMBIIIJICHHOCTH, CEJIbCKOM XO034iCTBE, HAa TPAHCIIOPTE;

° «SI3BIK XMMHN» — CHCTEMa BA)XKHEWIIMX IOHATUN XMMHUU U TEPMHUHOB, B KOTOPBIX OHU
OINMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHMs (B TOM 4HCIE U
TPUBHAIBHBIC), XUMUYECKHE (HOPMYIIBI M YPAaBHEHHMS, a TaKkKe MpaBuia repeBoaa nHpopManuu ¢
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMHUH U 00paTHO.

B xonme u3yuenus kypca B 10 kiacce ydammecsi ocBOAT «OpraHMYECKyl0 XUMHIO», KakK
OTJIEIbHYIO HAyKYy.

3HAYUTEIIBHOE MECTO B COJAEPKAHMM Kypca OTBOJUTCS XUMHUYECKOMY 3KcnepuMeHTy. OH
OTKpBIBA€T BO3MOXHOCTH (OPMHUPOBATH Y YYAIIMXCS YyMEHHs paboTaTb C XHUMHYECKUMHU
BELIECTBAMH, BBINOJHITH IPOCTHIE XUMHUYECKHE OIbITHI, YUYUT LIKOJIBHUKOB O€30MacHOMY H
9KOJIOTHYECKH TPaMOTHOMY OOpAIlIeHHUIO ¢ BEIIECTBAMU B OBITY U Ha MPOM3BOACTBE.

Jloruka u CTpyKTYypHpOBaHHE Kypca MO3BOJISIOT B MOJHOM Mepe HCIOiIb30BaTh B O0yUEHHUH
JIOTUYECKHUE ONEpPALMU MBIIIJIEHUS: aHaJIU3 U CUHTE3, CPABHEHHE U aHAJIOTHIO, CUCTEMATU3ALUIO U
o0o011eHue.

JlanHast paboyas mporpaMma MOXKET OBbITh peali30BaHa IMPH UCIOIb30BAaHUU TPATUIIMOHHON
TEXHOJOTMM O0yUEHUs, a TAKXKE 3JIEMEHTOB JIPYTMX COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH,
nepenoBbIX GOpM U METOOB O0yUYEeHHsI, TAKUX KaK MPOOJIEMHBII METO/I, pa3BUBaroIiee 00ydeHHeE,
KOMIIBIOTEPHBIE TEXHOJIOTUH, TECTOBBI KOHTPOJIb 3HAHUU U Ap. B 3aBUCUMOCTH OT CKJIIOHHOCTEH,
noTpeOHOCTEH, BO3MOXKHOCTEH U CIIOCOOHOCTEH yyaruxcs.

MecTto npeamera B y4eO0HOM IUIaHe

denepanbHbI TOCYAapCTBEHHBIH 00pa3oBaTEeNbHBINA CTAaHAAPT MPEAYCMAaTPUBAET U3YUECHUE
Kypca XMMHUM B CpeAHEM IIKoJie Kak COCTaBHOM yacTM mpeaMeTHoW  oOrjactu
«EcTecTBEeHHO-HayUYHBIE IPEIMETHD.

B 6a3ucHoM yueOHOM I1aHe cpeiHel MIKOJIbI XMMUS BKIIIOUEHA B pa3/el

«Copnepxanue, GpopMUpyeMoe yJyaCTHUKaMHU 00pazoBaTelbHOro mporeccay. O0ydaronmecss MOTyT
BBIOpaTh JJI1 W3YYEHUS MM WHTETPUPOBAHHBIM KypC €CTECTBO3HAHHUS, WIM XHMHIO Kak Ha
0a30BOM, TaK M Ha YIIyOJIEHHOM YpOBHE.

Pabouast mporpamMma mo XMMHH IJisi CPEIHETO OoO0Iero oOpa3oBaHus Ha 0a30BOM ypOBHE
cocTaBjieHa M3 pacyéTa 4acoB, YKa3aHHBIX B 0a3MCHOM Y4eOHOM MiaHe oOIIeo0pa3oBaTEIbHBIX
opranuzanuii: 1 yac B Hememro (68 4acoB 3a 1Ba roga 00y4eHHs).

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeAMeTHbIE Pe3yJIbTaThl 0CBOCHHS Kypca
OOyueHne XMMHM B CpeaHEH IIKojie Ha 0a30BOM YpPOBHE MO JAAHHOMY KypCy CIOCOOCTBYeT

JOCTHKEHUIO O0YYaIOUIMMHUCS CIIEAYIOIIUX JIUYHOCHIHBIX PE3YIbIMmamog:

1) d4yBCTBa rOpAOCTH 32 POCCUICKYI0 XMMHUYECKYIO HAyKy U OCO3HaAHHE POCCHMCKOM IpaskJaHCKON
UJCHTUYHOCTU — 8 YEeHHOCMHO-OPUEeHMAYUOHHOU chepe;

2) oco3HaBaTh HEOOXOAMMOCTh CBOEH IMO3HABATEIbHOM JESITEIbHOCTH M yMEHHE YIPAaBIAThH €10,
TOTOBHOCTh M CHOCOOHOCTH K caMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HH, MOHMMAaHUE
BXHOCTH HENPEPBIBHOTO OOpa30BaHUs Kak (akTopy YCHEIHOW NpodecCHoHANbHON |
OOIIECTBEHHON JESATENbHOCTH; — 6 HOo3HaéamenbHou (KOTHUTHUBHOW, WHTEIEKTYaJbHOM)

cghepe



3) TOTOBHOCTH K OCO3HAaHHOMY BBIOODY JaibHEHIIEH 00pa3oBaTEIbHON TPACKTOPUU WA ChEpHI
npoeCCHOHATILHON AEATENIbHOCTU — 8 mpy0oesoll cghepe;

4) HenpusATHE BPEIHBIX MPUBBIYEK (KypeHUs, YHOTPEOJEHHUS aJKOIrojisl U HApKOTHUKOB) HA OCHOBE
3HaHUH O TOKCMYECKOM U  HApKOTHMYECKOM JEHCTBHM BEUIECTB — 6 cgepe
300posbechepedcenus u 6e30nacH020 00Pa3a HCU3HU;

Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMH CpPEIHEW IIKOJIBI Kypca

XUMUH SIBISIFOTCS:

1) ucnonv3o6anue OCHOBHBIX METOJIOB MO3HAHMA (ONpPEACTICHHE HCTOYHUKOB y4eOHOW M HAYyYHOM
uHpOpMalMHY, TOJydeHHE 3TOM MHpOpMaluu, e€ aHalIu3, ¥ YMO3aK/IIOUEHHUs] Ha €ro OCHOBE,
W3TOTOBIICHUE W TPE3CHTAIMsI WHPOPMALMOHHOTO MPOAYKTA; MPOBEIEHHE KCIIEPUMEHTA, B
TOM YHCJIE€ M B MPOILIECCE HCCIEN0BATENbLCKON IEATENIbHOCTH, MOJEIUPOBAHUE H3ydaeMbIX
00BEKTOB, HAOIIOJCHNE 32 HUMH, UX M3MEpEeHHE, (DUKcalusi pe3yiibTaTOB) U MX NpUMEHEHUE
JUTS IOHUMAaHUS PA3IUYHBIX CTOPOH OKPYKAIOIIEH 1eHCTBUTENBHOCTH;

2) 6nadenue OCHOBHBIMH HWHTEJUICKTYaJIbHBIMU OIEpanusMH (aHaliu3 W CUHTE3, CpPaBHEHUE U
cucremMaruszanus, o0000lIeHHne M KOHKpeTH3alus, Kiaccu(uKauus M TIOMCK AaHaJoroB,
BBISIBIICHHE TPUYMHHO-CIICJICTBEHHBIX CBs3el, (OpMyIHpOBKa THIIOTE3, HMX IPOBEpPKAa U
(hopMyIMpOBKa BHIBOJIOB);

3) nosumanmue OOBEKTOB OKPYKAIOMIETO MHpa B IIAHE BOCXOXJACHUS OT a0CTPaKTHOTO K
KOHKpPETHOMY (OT 00I1Iero 4epe3 YacTHOE K €IMHUYHOMY);

4) cnocobHocmb BBIIBUTATH UJIEU M HAXOAUThH CPEACTBA, HEOOXOIUMBIE IS X JTOCTH)KCHUS;

5) ymenue GpopMynupoBaTh LENHU U ONpPENENATh 3aJjaud B CBOEH MO3HABATENbHOW JESTEIbHOCTH,
OTIPENIeNIATh CPEACTBA IS IOCTHIKEHUS 1IeIe U pelIeHns 3a/ay;

6) onpedensms pa3HOOOpPA3HBIC HCTOYHUKH MOJYyYEHUS HEOOXOIMMON XUMUYECKOW HH(POPMAIIHH,
YCTAHOBJICHHE COOTBETCTBUS CONEpKaHWsT W (OPMBI TpPEACTaBICHUS HWH()OPMAIMOHHOTO
MIPOIYKTa ayTUTOPUH;

7) yMeHue IPOTYKTUBHO OOIIATHCSA U B3aUMOJICHCTBOBATH B IMPOLIECCE COBMECTHON JIESITEIHHOCTH,
YUUTBHIBATh MO3UIIMH JPYTUX YIACTHUKOB JEATEIBbHOCTH, 3P (HEKTUBHO pa3periaT KOH(DIUKTHL;

8) eomosHocmb K KOMMYHHKAIMH (TIPEACTABIATH PE3yJIbTaThl COOCTBEHHOW ITO3HABATEIHLHOU
JEeSITeNIbHOCTH, CIBIIIATh U CIIYIIATh ONMMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO TTO3UIIUIO);

9) yMmeHue UCTIONB30BATh CPEACTBA UH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH (najnee
— UKT) B pemeHnr KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPTaHU3AIMOHHBIX 3a1a4 C
COOJIIOICHUEM TpeboBaHU PrOHOMUKH, TEXHHKH 0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepekeHus, IPaBOBBIX M ATUUYECKUX HOPM, HOPM MH(POPMALMOHHOM 0€301MacHOCTH;

10) 61a0eHue A3bIKOBBIMH CPEJICTBAMH, B TOM YHCJI€ U SI3BIKOM XUMHH — YMEHHUE SICHO, JIOTUYHO U
TOYHO H3JIaraTh CBOIO TOYKY 3PEHMsI, UCIOJIB30BaTh a/IeKBaTHbBIC SI3BIKOBBIE CPEACTBA, B TOM
YlClie ¥ CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (DOPMYJIbI U YpAaBHEHUS).

Ilpeomemnvimu pesynomamamu V3y49eHus XUMUM Ha 0a30BOM YpOBHE Ha CTYIIEHH CPEIHErO
o011ero o0pazoBaHus ABISIOTCS CIEIYIONINE PE3YIbTATHI.
B no3naBaresibHOM cepe:

1. 3Hanue (noHumaHue) TEPMIUHOB, OCHOBHBIX 3aKOHOB U BaKHEHIIINX TEOPUI Kypca OpraHUIeCcKOM
1 OOIler XUMHU;

2. ymeHue HaOIIONATh, ONHUCHIBATh, (PUKCHPOBATH PE3yIbTAThl W JIENaTh BBIBOJBI Ha OCHOBE
JIEMOHCTPAIIMOHHBIX M CaMOCTOSITEIbHO MPOBEAEHHBIX AKCIIEPUMEHTOB, HCIONb3YS I ATOTO
POAHOM (PYCCKHI MIJIM UHOM) SI3BIK U SI3bIK XUMUU;

3. ymenue KIacCU(PHUIMPOBATH XUMHUUECKUE 3JIEMEHTHI, MPOCTHIC BEIIECTBA, HEOPraHUYECKUE U
OpTaHUYeCKHE COSTUHEHHS, XUMUYECKHE MTPOIIECCHI;

4. ymeHue XapaKTepu30BaTh OOIME CBOMCTBA, MOJNyYEHUE M MPUMEHEHHE  H3YYEHHBIX KIACCHI
HEOPTaHUYECKUX W OPTaHUYECKHUX BEIIECTB U MX BAKHEHIINX MPEICTABUTEIICH;

5. onucviéamb KOHKpPETHbIE XMMHUYECKHE PEAKIHUU, YCIOBUS HMX MPOBEIACHHS W YIpPaBICHUS
XUMHYECKUMH MPOIECCAMHU;

6. ymenue  TPOBOJUTH  CAMOCTOATENbHBIM  XUMHYECKUH  HKCIEPUMEHT U  HaOJIr0AaTh
JIEMOHCTPAIIMOHHBIN YKCIIEPUMEHT, (PUKCUPOBATH PE3YNIBTATHI U JIEJIATh BBHIBOJBI U 3AKIIOUCHHS
0 pe3yNbTaTam;



7. NPO2HO3Upo6ams CBONCTBA HEM3YUYECHHBIX BEIIECTB MO AHAJIOTHUU CO CBOMCTBAMHU M3YYEHHBIX Ha
OCHOBE 3HaHHUS XUMHUYECKUX 3aKOHOMEPHOCTEN;

8. ompedensmb WCTOYHUKH XUMUYECKOW uH(MOpMaIuu, mojaydaTb €€, MNPOBOAWTH AaHAIIU3,
M3TOTABIIMBATH NH()OPMAIIMOHHBIN MTPOIYKT U MPEICTABIISTH €T0;

9. ymemsv nonvzosamvcsi 00SM3aTENBHBIMH  CIIPABOYHBIMH ~ MaTepuasiamu: [lepumomnueckoi
cucteMoi  xumuueckux  snemeHtoB  JI. U. MenneneeBa,  Tabmuieid  pacTBOPUMOCTH,
JNEKTPOXUMHYECKUM PSAIOM HANpPSDKEHUH METaUIOB, PAIOM AJIEKTPOOTPULATEIBHOCTH — JUIS
XapaKTEPUCTUKU CTPOEHUSI, COCTaBa U CBOWCTB aTOMOB XUMHUYECKUX 3JIeMEHTOB [—IV nepuonos u
00pa30BaHHBIX UMHU MPOCTHIX U CIIOKHBIX BEILIECTB;

10. ycmanoeénenue 3aBUCHMOCTH CBOICTB U MPUMEHEHUS BAKHEHIINX OPraHUYECKUX COEIUHEHUN
OT MX XHMHYECKOTO CTPOCHHUS, B TOM YHCJI€ U OOYCIOBJICHHBIX XapaKTEPOM OSTOTO CTPOCHHS
(mpeaenbHBIM UK HEMPEEIbHBIM) U HANUYUEeM (GYHKIIMOHATBHBIX TPYIII;

11. mooenuposamnue MOIIEKYIl HEOPTAHUUECKUX U OPTaHUYECKUX BEILECTB;

12. nonumanue XUMHYECKOM KapTUHBI MHpPAa KaK HEOTHEMJIEMOM YacTU LIETOCTHOM HaydHOU
KapTUHBI MUpA.

B 1neHHOCTHO-OpHEHTAMOHHOH chepe — dhopMHupoBaHWE COOCTBEHHOH MO3WIIMH MPHU OICHKE
MOCJEICTBUM ISl OKPYXKAIOIIEH Cpebl NEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C MPOU3BOJICTBOM M
nepepaboTKON XUMHUYECKUX TTPOTYKTOB;

B TpynoBoii chepe — nposedenue XUMUYECKOTO IKCIICPUMEHTA; pa3eumiue HABBIKOB Y4eOHOI,
MIPOEKTHO-UCCIIEIOBATENBCKON U TBOPUYECKOW NI€ATEIbHOCTU MPU BBINOJIHEHUN WHAMBUAYAIbHOTO
MPOEKTA MO0 XUMHH;

B cdepe 3m0poBoro o6pasza Ku3HU — coO100eHUe TIPaBUI 0€301IaCHOTO 0OpaIICHHUS C
BEILIECTBAMM, MaTepUaIaMu; OKa3aHUE NEPBOM MOMOIIH MPHU OTPABICHUAX, OKOTax U
TpaBMax,MOyYeHHBIX B pe3yJIbTaTe HAPYIICHUS IPABII TEXHUKH 0€30MacHOCTH

I[Inanupyemble pe3yabTaThbl H3yYeHHUs Y4eOHOro npeaMeTa «XUMHUsD» HA YPOBHE

cpeaHero o0uero oOpa3oBaHus
Buinycknuk na 6azoeom ypoene nayuumcesa:
—  noHumams XMMHUYECKYIO KapTUHY MHpa KaK COCTaBHYIO YacThb LIEJIOCTHOW Hay4YHON KapTHUHBI
MUDa;
— packpuleams pojlb XUMUU U XMMHUYECKOIO NPOM3BOJACTBA KaK MPOU3BOIUTEIBHON CHIIBI
COBPEMEHHOTO OOIIECTBA;
—  ¢opmynuposams 3HaUEHUE XUMHH U €€ JOCTHXKEHUH B MOBCETHEBHOM JKU3HU YETIOBEKA;
—  ycmanaenusams B3aUMOCBSI3H MEXKY XUMUEU U IPYTUMU €CTECTBEHHBIMU HAayKaMu;
— @opmynupoéams OCHOBHBIE TOJIOKEHHUSI TEOPHUH XMMUYECKOTO CTPOCHHSI OPraHUYEeCKHUX
coennHeHM A. M. byrnepoBa M WUIIOCTPUPOBATh HMX IPUMEpPAaMU W3 OPraHUYECKOM U
HEOPraHWYECKON XUMUHU;
—  apeymeHmupoeams YHUBEPCAIbHBIA XapaKTEp XUMHUUYECKUX MOHSATHUN, 3aKOHOB U TEOPHM IS
OpPraHMYECKON ¥ HEOPraHM4ECKON XUMMH;
—  gopmynuposamo Ilepuonndeckuii 3akon J[. 1. MenneneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B
CTPOCHHMU M CBOWCTBAX XHMMHUYECKHX ODJIEMEHTOB M OOpa30BaHHBIX WMMH BELIECTB HA OCHOBE
[leproanueckoit cuctemsl Kak rpaduueckoro orodopaxenus [lepuoauyeckoro 3aKoHa;
—  Xapakmepu306amv S- U P-JIEMEHTHI, a TAK)Ke JKEJIe30 M0 UX MoJIoKeHHIo B [leprognueckoit
cucteme /1. 1. Menneneena;
- Kaaccuuyupoéamsy XUMHUYECKHE CBSI3U W KPHUCTAIIMUECKUE PEIIETKH,
OO0BSCHATH MEXaHU3MBI UX 00pa30BaHUA U JOKA3bIBATh EAUHYIO IPUPOAY XUMUYECKUX CBSI3EH
(KoBaJIEeHTHOM, HOHHOW, METAJUIMUECKOU, BOJOPOIHOM );
—  00vACHAMb TMPUYUHBI MHOTOOOpPA3Ms BEIIECTB, UCIOJb3Ys SIBICHUS HW30MEPHH, TOMOJIOTHH,
AJJIOTPOIINY;
—  Kanaccuguyuposams XMMHYECKHE PEaKIMU B HEOPraHMYECKONW M OpPraHW4YecKol XUMHUU IO
pa3IMYHBIM OCHOBAHHMSIM M yCcmaHasiueams CHEU(PHUKY THUIOB peakuuid OT oOmiero uepes
0COOCHHOE K EIMHUYHOMY;



— xapakmepu3o6ams TUAPOJIN3 KaK CHEHU(PUUHBIA OOMEHHBIH mpolecc Hu
PAcKpbleéams €ro poiib B )KUBOM M HEKUBOU MPUPO/IE;

- Xapaxkmepu3o06ams 3NEKTPOIIN3 KaK CeNU(UUHBIA OKUCIUTEIbHO- BOCCTAHOBUTEIbHBIN
MPOLIECC U ONPEIENATh €ro MPaKTUIECKOe 3HAUCHHE;

— xapaxkmepu3o6ams KOPPO3UI0 METAJUIOB KaK OKHUCIUTEIBHO- BOCCTAHOBUTEIbHBIN
MPOLIECC U npediazams COCOObI 3alTUTHI OT HeE;

—  Knaccughuyuposams HEOPraHMUECKUE U OPTaHNIECKUE BEILECTBA;

- xapaxkmepuzoséams O0IINE XUMUYECKHE CBOWCTBA BaXXHEHINIKMX KJIACCOB HEOPTaHHMUECKHX
¥ OpPraHMYECKUX COCMHEHUH B IUIaHE OT O0IIEro Yepe3 OCOOCHHOCTh K SMHUYHOMY;

—  UcCnoivb306amv 3HAKOBYIO CHUCTEMY XHMHUYECKOTO s3bIKa HJIs OTOOpa)KEHUsS COCTaBa
(xumuueckue GopMyIibl) B CBOMCTB (XUMHUYECKUE YpaBHEHHS) BEIIECTB;

- ucnonvzoéams TPaBUJIA W HOPMBI MEXKIyHAPOJHOM HOMEHKIATYpPhl JUISl Ha3BaHWMA
BEIIECTB O (OopMyJiaM U, HA00OPOT, JJIsi COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (hopmMym
COEIMHEHUH M0 UX Ha3BaHUSIM;

- 3Hamb TPUBUAIBHBIC Ha3BaHUS BAKHEHIIMX B OBITOBOM OTHOIICHWH HEOPTaHUYCCKHX U
OpPTaHMYECKUX BEIIECTB;

— Xxapaxkmepu3oéams CBOMICTBA, MOJIYYEHUE U NPHUMEHEHUE BAXKHEHIIMX IPEACTaBUTEIEH
KJIACCOB OPraHWYEeCKUX COSAMHEHMH (aJIKaHOB, AIKCHOB, aJTKUHOB, alIKaIMEHOB, ApOMATHUECKUX
YIJIEBOJIOPOJIOB, CIUPTOB, ()EHOJIOB, aNbJETHIOB, IMPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3(DUPOB U KUPOB, YIIIEBOJA0B, aMUHOB, aMUHOKHUCIIOT);

—- yCcmanasnueams 3aBUCUMOCTb SKOHOMUKH CTPaHbl OT 100ObIYM, TPAHCIIOPTUPOBKHU U
nepepadoTKH YTIAEBOAOPOTHOTO ChIPhs (HETH U IPUPOTHOTO Ta3a);

— AKCIIEPUMEHTAIILHO 100MeEepIcOams COCTaB U CBOMCTBA BAKHEHIIINX TIPECTaBUTENCH
U3YUYEHHBIX KJIACCOB HEOPTAaHMUECKUX M OPTaHUYECKUX BEIIECTB C COOMIOICHUEM MTPABUIT
TEXHHUKHU O€30MaCHOCTH ISl pa0OTHI ¢ XHMHYECKUMHU BEIIECTBAMH U J1a00PaTOPHBIM
obopynoBaHUEM;

—  Xapaxkmepu306amb CKOPOCTb XMMMUYECKON peakIMu M €€ 3aBUCUMOCTb OT Pa3IMYHBIX
(hakTOpOB;

—  Xapaxkmepu3oéamb XHUMHYECKOE DPABHOBECHE U €ro CMELICHHE B 3aBUCHMOCTH OT
pa3INyYHbIX (DaKTOPOB;

—  npouzéoOums PACYETBl MO XUMHYECKHMM (opMyidaM U ypaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEX/1y YUaCTHUKAMU XMMHUYECKUX PEaKIIHii;

—  cobnooames  TIpaBWJIA SKOJOTMYECKOM O€30MacHOCTHM BO  B3aUMOOTHOIICHUSX C
OKpyXXarolei cpenoil mpu oOpallleHMH ¢ XUMHUYECKHMHU BEIIECTBAMH, MaTepHajlaMu U
IIPOLIECCAMH.

BuvinyckHuk Ha 6a3060m yposHe noJiyuun 603MOHCHOCHLb HAYYUMbCA:

—  ucnonw3oéams  METONbl HAyYyHOTO TIO3HAHUS TPHU  BBIIOJIHEHWU TPOCKTOB U
y4eOHO-UCCIe0BATENbCKUX 3a1a4 XUMUUYECKON TEMaTUKH;

- NpPOCHO3UPO6amMb CTPOCHHUE U CBOICTBA HE3HAKOMBIX HEOPTaHUYECKUX M OPraHUYeCcKUX
BEIIECTB Ha OCHOBE aHAJIOTUU;

—  npocHo3uposams TEUEHHE XHMHYECKUX TMPOILECCOB B 3aBHUCHMOCTH OT YCIOBUH HX
NPOTEKAHUSA U TPEAIaraTh Cli0COObI YIIPaBJICHUS 3TUMH TPOLIECCAMU;

—  ycmawaeiugamsv B3AaUMOCBSI3W XMMHUHU C TPEIMETaMH TYMAaHMTApHOTO ITMKJIA (SI3BIKOM,
JUTEPATYpPOr, MUPOBOM Xy05KECTBEHHOU KYIbTYpOil);

- packpuvléams pojb XUMUYECKUX 3HAHUH B OyIyleil MpakTUYECKOM e TeNbHOCTH;

—  packpvieamsv pOIb XUMHUYECKUX 3HaHUH B  (OPMHUPOBAHMH  HMHIWBUAYATLHOU
00pa3oBaTeNnbHOI TPACKTOPHUH;

—  npocHO3upo8amv CHOCOOHOCTh HEOPTaHMYECKUX M OPraHUYECKHUX BEIIECTB MPOSBIATH
OKHUCJIUTETbHBIE W/MIU BOCCTAHOBUTENBHBIE CBOMCTBA C Y4YE€TOM CTEIEHEW OKHUCICHUS
9JIEMEHTOB, 00Pa3yIOIINX UX;

—  apeymeHmuposamsv €AUHCTBO MUpPA BEUIECTB YCTAaHOBJICHHEM I'€HETUYECKOU CBS3U MEKIY



HEOPTraHWYECKUMHU U OPraHUYECKUMHU BELIECTBAMM;
— gnadems XUMAYECKUM SI3BIKOM JIJIs1 00OTaIIeHHsI CJIOBAPHOTO 3araca U pa3BUTHUS PEUH;

—  Xapakxmepu3oéamv  CTAHOBIICHHE HAy4YHOM TEOpPMH HA  IPUMEPE  OTKPBITHA
[lepnonnueckoro 3ako0Ha U TEOPUU XUMHUUYECKOTO CTPOEHUSI OPTaHUYECKUX BEILECTB;

— KPUTHUYECKU OMHOCUMbCS K TICEBIOHAYYHOU XUMUYECKON HH(OPMAIIUHU, TIOTydaeMoi 13
pa3HbIX UICTOYHUKOB;

— NOHUMams TIA00ATBHBIC TIPOOJIEMBI, CTOSIINE TIEPET YETI0BEYECTBOM (IKOJIOTHUECKUE,
SHEPreTUYECKHe, ChIPLEBBIC), U npediazams MyTH UX PEIICHUs], B TOM YUCIIE U C IIOMOIIBIO
XHAMUHU.

KoHTpoJIb YypOBHSI 3HaHUWIl ydJalIuxcs MPEAyCMAaTPUBAET MPOBEACHUE MPAKTHUYECKHX,
CaMOCTOSITENILHBIX U KOHTPOJIBHBIX PaboT.

Coaep:xanue TeM y4e0OHOr0 Kypca

10 k1acc (6a30BblIii yPOBEHB)
Tema 1. Teopusa cmpoenus opzanuuveckux coedunenuii A. M. Bymneposa. Ilpeomem
opeanuueckou xumuu. Opeanuueckue eeujecmseda: NPUPOOHble, UCKYCCHBEHHblE U
cunmemuyeckue. OcobeHHOCMU COCMABA U CMPOEHUs. OpeaHU4ecKux gewjecme. Bumanuzm u
eeo kpax. Ilonsamue 06 y2ne6000pooax.
OcHOBHbIE M0JIOKEHMSI TEOPHMHM XHMH4YeCKOro crpoenuss BbyriaepoBa. BaneHTHOCTb.
CrtpykrypHble (GOpMynbl — TONHBIE M COKpaméHHbie. [IpocThie (OgMHApHBIE) W KpaTHBIE
(nBOMHBIE U TpOITHBIE) cBsI3U. 30Mephl 1 n3oMepusi. BzanMHoe BiiMsiHEE aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu. HexoToppie 00IIMe XUMUYECKHE CBOMCTBA OPTaHUYECKUX BEIIECTB: HX
ropeHue, IUlaBjJieHHe U oOyriauBaHue. Mozenu (IIapocTep>KHEBbIE M OOBEMHBIC) MOJICKYJ
OPraHMYECKHUX COEAVMHEHMHM pa3HbIX KiaccoB. OmpeneneHHe AIEMEHTHOTO  COCTaBa
OPraHMYECKUX COCTUHECHUMU.
Jlabopamopusie onvimul. VI3roToBiieHre MOJENIEeH OPraHMUYECKUX COCTUHEHUMN.

Tema 2. YriieBoaopoabl U UX NPUPOJAHbIE HCTOYHUKH

IIpeneasHbie yriesomaopoabl. Ajukanbl. OnpeneneHue. ['oMoaornyeckuil psig alnkaHoB U €ro
obmas Qopmyna. CrpykTypHas wu3oMepus yriepogHod uenu. Pamukansl. Howmenkiatypa
ankaHoB. XMMHUYECKHE CBOWMCTBA allKaHOB: TOPEHHUE, PEAKIMU 3aMeIleHUs (TaJIOT€HUPOBAHHE),
peakius pa3ioKEeHNUs METaHA, PEaKLIMs IeTUAPUPOBAHUS 3TAHA.

HenpeneabHblie yrieBoaopoabl. AJIKeHbI. OTWIEH. [OMOJOTMYECKH psifi aJIKEHOB.
Homenknarypa. CtpykrypHas uzomepusi. [IpoMbIUIEHHOE NOJIyY€HHE AJTKEHOB: KPEKUHT H
NETUIpUpOBaHUE alKaHoB. Peakius neruaparaidyd STaHONA, KakK J1abOpaTOpHBIM crmocod
MOJIYYCHHS] ITHUJICHA. Peaknuu mnpucoequHEHUs: TUApATalus, TUAPOralIoreHUuPOBAHUE,
rajoreHupoBaHue, noiauMepusanuu. IlpaBuno MapkoBHukoBa. OKHCIEHHE — aJIKEHOB.
KauecTBeHHbBIE peakllUK HA HETIPEJEIbHBIE YTIEBOAOPOIBI.

Ankaauenbl. Kayuykm. Homenkiarypa. Conpsix€éHHble aueHbl. byraaueHn-1,3, u3omnpeH.
Peakuust JleOGeneBa. Peakuum mnpucoeauHeHus ankaaueHoB. Kayuyku: HaTypaibHBIH,
cuHTeTHueckue (OyTaaueHoBbIN, H30TPEHOBBIN). Bynkanuzanus kayayka. Pesuna. D00HUT.
AdaxuHbl. O0mast XxapakTepucTuka romojoruueckoro paga. Crnocodbl oOpa3oBaHusi Ha3BaHUN
anKMHOB. XMMHYECKHE CBOWCTBAa  alleTWIEHA: TOPEHHE, peakUud TPUCOCTUHEHUS:
TUAPOTaJIOreHUPOBaHKe, TalOreHUpoBaHue, ruaparamnus (peakuus Kyueposa), — ero momyueHue
U IpUMEeHeHre. BUHWIXI0pUI 1 ero noiuMepu3anus B MOJIUXJIOPBUHUIL.



Apenbl. beH3oi1, kKak mpeicTaBUTENb apOMaTHYECKUX YriieBoAopo10B. CTpoeHHe ero MOJIEeKYIIbl
U CBOHCTBa (PU3MUECKME M XUMHUYECKHE CBOMCTBA: TOpPEHHE, PpEaKIUH 3aMEIICHUS —
rajioreHupoBanue, HuTpoBanue. [lonydenue u npuMeHeHue 6eH3oma.

IIpupoanslii U monmyTHbIH ra3pl. CocTaB MpUPONHOTO raza. Ero HaxoxJaeHHEe B MPHUPOJE.
[IpenmymecTBa NMPUPOIHOTO Ta3a KaK TOIUIMBA. XHMHYEcKas mepepadoTKa MpUPOIAHOTO rasa:
KOHBepcHsl, upoau3. CHHTE3-ra3 U ero NpuMEHEHHE.

[MomytHbie Ta3bl, WX cocraB. llepepaboTka mMOMYTHOro Tra3za Ha (pakIuH: CyXOW Tas,
npornaH-OyTaHoOBasi CMECh, ra30BbIi OCH3UH.

Hed1b u cnocodbl eé nmepepadorku. CocraB HedTu U e€ mepepaboTka: MeperoHka, KPEeKHHT,
pudopmunr. Heprenponykrsl 1 ux nonydenue. [lonarue o6 okTaHOBOM yHcie. XUMHUYECKUE
CHOCOOBI OBBIIICHHS KauecTBa OCH3MHA.

Kamennbiii yroan m ero mnepepadorka. KokcoBaHMe KaMEHHOTO YIS M €ro HPOIYKTHI:
KOKCOBBIM ra3, amMMmHauyHas BOJa, KaMEHHOYTOJIbHAs cMoJia, KOKC. ['asudukanuss KaMeHHOTro
YIJISL.

Jlemoncmpayuu. T'opeHue TpeNeNbHBIX W HENPEAENbHBIX YIJIEBOJOPOJIOB: METaHa, JTaHa,
arieTnieHa. KauecTBeHHbIE peakIMW Ha HENpeAeTbHbIE YTICBOAOPOABI: 0O0ECHBEYMBAHUE
STHJICHOM M AalleTWIEHOM pAacTBOPOB IIepMaHraHara Kaius M OpoMHOHM Boxbl. OTHOIIEHHE
OeH3oma K OJTUM oOkuciutensM. Jlermmparamust sTaHona. [ waponm3 kapOuaa Kayblus.
Komnexuun «Hedts n HedTenpoaykTe», «KaMeHHBIN Yroiab W MPOIYKTHl €ro MepepadoTKuy,
«Kayuykn». Kapra none3nbix uckomnaemoix PO.

Jabopamopusie onvtmul. OOHapyXeHUE MPOIYKTOB ropeHusi cBeuu. lccrnenoBanue cBOWCTB

Kay4dyKOB.

Tema 3. Kucjiopoa- 1 a3orcoaepxxamye OpraHudecKue coeJMHeHu st

Onnoaromuble cnuptbl. Omnpenenenune. @OyHKIMOHANbHAs  TUAPOKCUIIBHAS — TpyMIa.
['oMonoruyeckuii psAx NpPEeAeNbHBIX OAHOATOMHBIX  CHUPTOB. M3oMmepus moOJIOKEHUS
(GyHKIMOHATBHON Tpynnbl. BomopoaHas cBs3b. XUMUYECKHE CBOWCTBA CIIUPTOB. AJbICTHIHAS
rpynma. Peakuust stepudukanuu, crnoxseie 3¢upsl. I[Ipumenenune cnuptoB. [lelicTBue
METHJIOBOTO M 3TUJIOBOTO CIUPTOB HA OPraHU3M YeJIOBEKa.

MHoroatoMHble CIMPTHI. DTUJICHTIINKOIb, KaK MPEACTABUTENh JBYXaTOMHBIX U TJIUIIEPHUH,
KaK MpeACTaBUTEIb TPEXATOMHBIX CIIUPTOB. KauecTBeHHAas peakuysi HA MHOTOATOMHBIE CITUPTHI,
UX CBOMCTBA, MOTy4YeHUEe U npuMeHeHue. [Tonstue 06 antudpuzax.

®enou. CTpoeHue, moayuyeHne, CBOCTBa U mpuMeHeHue Qenona. KauecTBeHHbIE peakiy Ha
(denoi. BzauMmHoe BiIMsiHEE aTOMOB B MOJIEKYIIe (heHoJIa.

Aabaernabl U KeToHbl. DopManmbIAeTU U aleTAIbICTHI, KaK MPEACTaBUTEIN allbJIETHIOB,
coctaB uX Mojekyn. DyHKIHOHAIbHas KapOOHWJbHas rpymma. KadecTBeHHbIE peakiuu Ha
anbaerunpl. CBoICTBa, MoMydeHrue U IpUMEeHeHue (Gopmanpieruaa u amneraipieruia. Peakim
NOJMKOHAeHCAauu UTst popmanbaernaa. [lonsTue o KeToHaX Ha MPUMEpPE aleTOHA.
KapoonoBble KHCI0TBI. [OMONOTHYECKHI PpsA TPENCIBbHBIX OIHOOCHOBHBIX KapOOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHUCIOTHl. XUMHUYECKHE CBOICTBAa KapOOHOBBIX KHCIOT.
[TonyyeHne u IPUMEHEHUE MYPABbUHON M YKCYCHOM KUCJIIOT.

Caoxnbie 3¢upsbl. Kupsbl. Peaknus srepudukanmu. Crnoxubsie dpupbl. JKupbl, ©X cocTaB u
rUApoan3 (KUCIOTHBIN U meaouHoi ). Mbuta. ['uapupoBanue Kupos.

VYraeBoawl. YrneBoabl. Monocaxapuasl. [nroko3a kak  ampaerupocnupt.  CopOwur.
Monounokucinoe wu  cnuproBoe  Opokenwe. DorocunTes.  Hucaxapumpel. Caxaposa.
[Tonucaxapuasl: Kpaxmail, HEUII0I03a.

AMuHBI. AMUHOTpYyIIIa. AMUHBI TPEAENbHBIE U apoMaTuyeckue. AHuIUH. [lonyyeHne aMuHOB.
Peaknusa 3unrnHa. XvMHUUECKUE CBOMCTBA U MIPUMEHEHUE aMUHOB.



AMHHOKHMCJIOTBI. AMHHOKHCIOTBI, COCTaB HMX MOJIEKYJT H CBOWMCTBA, Kak aM(OTEpPHBIX
OpraHWYECKUX COCAMHEHUH. [TMUMH, Kak MpeACcTaBUTEIb aMUHOKHUCIOT. [lomyuenue
MOJIUIIETH/IOB peaKINeil moNuKoHieHcauu. [[IoHsITHE 0 TENTUAHON CBA3H.

Beaku. Ctpoenue Mojekyn O€NKOB: IEpBUYHAs, BTOPHUYHAsS U TPETHYHAS CTPYKTYpHI.
KauecTBeHHbIC peakiuy Ha OENKH, UX TUIPOIH3, ICHATYpalus U OHOJOorHYecKue (PyHKINU.
Jemoncmpayuu. Ilonydyenue anpIerujjoB OKHUCICHHEM crupToB. KadecTBeHHas peakius Ha
MHOTOAaTOMHBIE CIUPTHI. 3aBUCUMOCTh PACTBOPUMOCTH (€HOJIAa B BOJE OT TEMIEPaTyphl.
B3anmopeiictBue ¢ OpomHoit Bojoit n xmopuaoMm xene3a(lll), kak kauecTBEeHHBIC pEaKIMy Ha
(enoin. Peakuuu cepeOpsHOro 3epkajia U cO CBEXEMOIy4eHHbIM ruapokcuaoM meau(ll) mpu
HarpeBaHUU, KaK KAayeCTBEHHBIC peaklnHu Ha anblaerujabl. OOpasisl MypaBbUHOM, YKCYCHOH,
NaJIbMUTUHOBON U CTE€APUHOBOM KHUCIIOT U UX PACTBOPUMOCTH B BOJIE. AJIbICTUIHBIE CBOICTBA U
CBOMCTBA MHOTOATOMHBIX CIHUPTOB TJIOKO3bI B peakmuu ¢ ruapokcuaom  meau(Il).
Wnentudukanus kpaxmana. KayecTBeHHbIC peakiny Ha OEIIKH.

Jlabopamopnvie onvimpr. CpaBHEHHE CKOPOCTH WCIApeHHs] BOABI M 3TaHoNa. PacTBopuMOCTh
TJIMIIEpUHA B BOJIC. XMMHUUYECKHE CBOMCTBA YKCYCHOUW KHCIOTHL. OmnpeneneHne HenpeaeIbHOCTH
pactutenbHoro Macna. Mpentuduxamuss Kpaxmansa B HEKOTOPBIX TMPOAYKTaX MUTAHUS.
NsroroBnenne KpaxmaiapHOro KieWcrepa. HM3roroeineHne Mozaenel MOJEKYd aMHUHOB.
N3roTtoBnenne Moaenu MOJEKyJIbl IIUIMHA.

Ilpakmuueckasn padboma. Vinentudukanusi OpraHuIeCKuX COCTNHEHUH.

Tema 4. Opranuveckasi XuMusi 4 001IECTBO

Bbuorexnonorus. [lepuonsl e€ pasButus. Tpu HampaBieHHs OMOTEXHOJOTMM: TeHHas (WU
TeHEeTUYEeCKasl) MHKEHEpUs; KJIIETOUHasl WHKEeHepus; Onosiornyeckas nHxeHepus. ['eHeTnuecku
mMomudunupoanneie opranusmbl  (I'MO) wu  TpancrenHas mnponykuusa. KionupoBaHwue.
HNmmo6unu3oBaHHble (HEpMEHTHI U UX IPUMEHEHHUE.

Ionumepsl. Knaccuduxanuus nonumepon. VckyccTBEHHbIE OJUMEPBI: LEIUTYJIONU]], alleTaTHBIN
IEIK, BUCKO3a, IIeJUIo(aH.

Cunrernyeckue nojumepsl. [lonumepusanus ¥ NOJUKOHACHCALUSA, KAK CIIOCOOBI TOTYyYEHUS
nonumepoB. CuHTeTndyeckue Kaydyku. [lomuctupon, TedyioH W TOIMBHHMIXJIOPHI, Kak
npezacTaBuTenu miactMacc. CHHTETHUECKUE BOJIOKHA: KalpOH, HalIOH, KeBap, JaBcaH.
Jemoncmpayuu. Konnekuuu Kay4yykoB, IJIaCTMAacC, CUHTETUYECKHX BOJIOKOH W W3AETUN W3
HUX. @DepMEeHTAaTHUBHOE pa3JOKEHHE MEepOKCHAa BOJOpOJa C IOMOIIBIO  KaTajasbl
CBEXKEHATEPTHIX MOPKOBH MITH KapToders.

Jlabopamopnvie onvimpr. O3HaKOMIIEHUE C KOJUIEKIUSAMU Kay4yKOB, IUIACTMACC U BOJIOKOH.
Ilpakmuueckaa paboma. PaciozHaBaHM€ IJJACTMACC U BOJIOKOH.

11 knacc (ba3oBblil ypoBeHb)

CTtpoeHne BelecTB

OcHoBHbIE CBEIEHUS 0 cTpoeHUH aToMa. CTpoeHne aToMa: po U SJIEKTPOHHAs

ob6omnouka. M3orombl. XUMHYECKUH AJIEMEHT. Y POBHU CTPOCHUS BEIIECTBA.
Ilepuoauueckass cucrema xumuuyeckux 3jgemeHToB JI. M. MeHnneneeBa B cBere

yueHusi 0 cTpoeHMH aromMa. Duznyeckuii CMBICT HOMEPOB: 3JIEMEHTA, MEPUOAA, TPYIMIIBL.

BanenTtHble 35eKTpOHBI. DJEKTpOHHAS KOH(UTYpalus aToMOB. 3aKOHOMEPHOCTH H3MEHEHUs

CBOIMCTB 3JIEMEHTOB B IIEPUOAAX U TPYIIIAX. DIEKTPOHHbBIE CEMENCTBA XMMUUECKHUX JJIEMEHTOB.
®unocodcekue ocHOBbI 00mHOCTH [lepHoANYECKOro 3aKOHA M TEOPHH XHMHYECKOI0

CTpOCHUS. Hpe,Z[HOCBIJ'IKI/I OTKPBITUA HepI/IOI[I/I'-ICCKOFO 3aKOHAa W TCEOpUHU XHUMHYECKOI'O

cTpoeHus. Poib TUYHOCTH B HUCTOpUM XMMHH. PONb MpakTUKU B CTAHOBICHUM U Pa3BUTUU

XUMHUYECKOU TEOPHUH.



HonHasi xumu4ecKkasi CBSI3b 1 HOHHbIC KpPUCTAJIMYeCKHe pemléTku. KatnoHsl kak
OPOAYKT BOCCTAaHOBJIEHUS aTOMOB METalIOB. AHHOHBI KaK IPOAYKT OKHCJIEHHMS aTOMOB
HeMmeTayuioB. MoHHasg Xxumu4eckas CBA3b M MOHHAsS KpUCTaJIM4ecKas pemeérka. MoHsl npocTeie
U CJIOXKHBIE.

KoBasienTHasi XuMu4yecKkasi cBfi3b. ATOMHBbIE H MOJICKYJSIPHbIC KPHCTANLJIMYECKHE
pemiéTku. KoBaneHTHas: HEMONSIpHAs U MOJISIpHAs CBSI3U. DJIEKTPOOTpULIaTenbHOCTh. KpaTHOCTD
KOBaJICHTHOH cBs3u. OOMEHHBII ¥ JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl 00pa3oBaHUs
KOBAJICHTHBIX CBsI3el. [I0ISpHOCTH CBA3M U MOJAPHOCTh MOJIEKYJIbI. MOJIEKYJISIpHBIE M ATOMHBIE
KPUCTAJTINYECKUE PEIIETKH.

Mertannuyeckasi cBfi3b. MeTaluIMueckue KpUCTAIIIMYECKHE peETKH. MeTannndeckas
XUMHYECKAsI CBSA3b: HOH-aTOMBI U DJIEKTPOHHBIN ra3. GU3snyeckue CBONCTBA METAIJIOB U UX
IIPUMEHEHHE HA OCHOBE 3THUX CBOWCTB. CIIsIaBbl YEPHBIE U LIBETHBIE.

Bopopoanas xumu4eckas cBsi3b. BogopoaHas XuMuueckas CBA3b: MEKMOJICKYISPHAs
Y BHYTPUMOJIEKYJIsipHasl. 3HaU€HUE BOJIOPOJAHOM CBSI3U B IPUPOAE U KU3ZHU YEJIOBEKA.

oaumepsl. [lonumepsl, UX  TOJy4YeHHue: peaKkIu NoJIMMEpU3aluu U
nonukonaeHcauuu. [Tnacrmaccrl. Bonokna. Heopranundeckue moiamumepsl
JAucnepcHble cucrembl J(ucrnepcHbie CUCTEMBI: JUcrepcHas da3za,

U nucnepcronHas cpeaa. Kimaccudukarus AMCcrepcHbIX CHCTEM IO arperaTHOMY COCTOSIHUIO U
o pasMmepy uactul ¢asbl. ['pybonucrepcHble CHUCTEMBI: SMYJIbCUHU, CYCIIEH3HH, a’PO30JIH.
ToHKOAMCTIEPCHBIE CUCTEMBI: 30J11 U reiu. CHHEepEe3nC U KoaryJisimsl.

Jemoncmpayuu. Paznuansie popmel [leprogudeckoit CHCTEMBbI XUMUUYECKHUX YJIEMEHTOB
. . MenneneeBa. Mosienb KpUCTAJUIMYECKON peIIETKU XJopuaa HaTpusi. OOpa3iisl MUHEpaIoB
C MOHHOM KpHUCTAJUINYECKON pemIETKON: KalblUTa, FaINTa, MOJIEIHN KPUCTANINYECKUX PEIIETOK
«Cyxoro mpaa» (W1 Hojaa), anMasa, rpadura (uau KkBapia). Mojenbs MOJSIpHOTO 00bEMa Tasa.
OO6pa3siibl pa3IMUHBIX TUCIIEPCHBIX CUCTEM: SMYJIbCHH, CYCIICH3HH, a3P030JICH, TeIeH U 30JIeH.
Koarymsauus. Cunepesuc.

Jlabopamopnwbie onvimsi. MoaenupoBaHNE METAUIMYECKOW KPUCTATITUICCKON PEIIETKHY.
Henatypanus 6enxka. [Tonydenne sMynbcun pactutensHoro macia. [lonydenue cycrnensuu
«U3BECTKOBOTO MOJIOKay. [lomydeHre KOIIONIHOTO pacTBOpa KYpHHOTO O€JIKa M UCCIICI0OBAaHHE
€r0 CBOMCTB C IOMOIIBIO JIA3EPHOM YKa3KH.

XuMHUYeCKHe peakunu

Krnaccudukanus xumudeckux peakiuii. Peakiuu 6e3 u3MeHEHHs cOCTaBa BEIIECTB:
aloTponu3anuu u usomepusauuu. [puunns! annorponun. Knaccudukanus peakiuit o 4uciy
U COCTaBY PEareHTOB U MPOAYKTOB U MO TeroBomy 3ddekry. Tepmoxumuueckue ypaBHEHUs
peaKuuii.

CKOpoCTh XMMHUYECKUX peakiuil. CKOpOCTh XUMHUECKOW peakuuu U (hakTopsl e
3aBUCHUMOCTH: IIPUPOJIa PEarupyIOIINX BEIIECTB, IUIONIA/lb UX CONPUKOCHOBEHUS, TEMIIEPATypa,
KOHIIEHTpallUs U Hannuue katanuzaropa. Karanuz. ®epmenTsl. UTHTHOUTOPBHI.

XUMHYECKOE paBHOBECHE U CIIOCOOBI ero cMmenieHus. O0patumsie peakiuu. OOras
XapaKTEpUCTHKA PEAKIIMKM CUHTE3a aMMHUAKa U YCIIOBUS CMEIIEHUS PaBHOBECHS
IIPOU3BOJICTBEHHOTO MpOIiecca BIPABO.

I'uaponus. I'maponus HeoOpaTuMblil 1 oOpatumelid. Tpu ciaydas ruaponusa coned. Posb
rupou3a B oOMeHe BemiecTB. Posb ruponnsa B SHEpreTH4eckoM oOMeHe.

OKuUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. OKHUCIEHUE U BOCCTAHOBIICHUE. DIIEKTPOHHBIN OaaHc.

DJIEKTPOJIM3 PacCIIaBOB U pacTBOpoB. IIpakTHYeckoe MpUMeHeHHe 3JIEKTPOJIU3A.
lNanpBanomnactuka. ['ansBanocterus. Papunuposanue.

Jemoncmpayuu. IK30- 1 FHAOTEPMUYECKUE peaKIIMU. TEeIIOBbIE BIECHUS IPU
PacTBOPEHUU CEPHOU KUCIOTHI 1 AMMHAYHOU CETUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT
MIPUPO/BI BEIIECTB HA MPUMEPE B3aUMOJICHCTBHUS PACTBOPOB PA3IMYHBIX KUCIOT OJIMHAKOBOM
KOHIIEHTPAIUU C OJJUHAKOBBIMU KyCOUKaMu (TpaHyJIaMu) IIMHKA U OJJMHAKOBBIX KYCOYKOB



pa3HbIX METAJIOB (MarHus, LIMHKa, eJje3a) ¢ paCTBOPOM COJISIHOM KUCIOThl. B3aumonelictue
PacTBOPOB CEPHOM KHCIIOTHI C paCTBOPAMU THOCYJIb(haTa HATPUS Pa3IMYHON KOHLIEHTPALUU U
Temneparypsl. Mojiens kunsiero cios. Paznosxkenue nepokcuia BoJopo/ia ¢ MOMOILBIO
HEOPraHMYECKUX KaTalu3aTopoB (coieil jxene3a, HoAuIa Kaaus) U MPUPOAHBIX 0ObEKTOB,
coJiepKalux Katanasy (ceipoe Msico, kaprodens). [Ipocreiime
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN: B3aUMOJACHCTBUE IIMHKA C COISTHOM KUCIOTOU U
xernesa ¢ cynbparom meau(Il). Moaens anekrponusépa. Moaens 3JIeKTPOTM3HON BaHHBI TSI
MOJIYYECHHS AITFOMUHUS.

Jlabopamopuvie onvimel. IIpoBeficHIE peakiuii, HIYIIUX 10 KOHIIA, TIO MTPaBUITY
beprome. Pa3noxenue nepokcuia BOIOPOIa ¢ HOMOLIBIO TUOKCHAAa MapraHia. CMeleHue
paBHoBecus B cucteme Fe’* + 3CNS «—+ Fe(CNS)3. McnbiTanne MHINKaTOpaMH CpeJIbl
pPacTBOPOB CoJiel pa3NUYHBIX THUMOB. B3anmoneiictBue pactBopa cynbdara meau(Il) c sxenesom
Y TUJIPOKCHUJIOM HATPHSL.

Ilpakmuueckasn padoma. PenieHrue -HKCIEPUMEHTAIBHBIX 3a7ad4 10 TeEME

«XUMHUYECKask peaKkusD.

BewecTBa 1 ux cBoiicTBa

MeTtauabl. O0mnme dpusnveckre cBoiicTBa MetauioB. Kitaccudukamnus MeTamwioB B
TexXHuKe U XuMun. OO0IIe XUMHUYECKUE CBOMCTBA METAJUIOB. Y CJIOBUS B3aUMOJIEHCTBUSA
METAJUIOB C PaCTBOPAMH KHCJIOT U cojel. MeTtaimoTepmMus.

Hemertanubl. biaropognsie razel. HeMerannel kak okuciutend. Hemeramiel kak
BOCCTaHOBUTENHU. Psan anekrpooTpunareabHocTy. MIHEpTHBIE Wil 0JaropoaHbIe rasbl.

Kucnorel Heopranmueckue u opranndeckre. KucioTel ¢ TOUKM 3peHHsI aTOMHO-
MOJIEKYJIIPHOTO yueHUs. KHUCIOTBI ¢ TOUKM 3pEHUs TEOPUU IEKTPOIUTHUECKON TUCCOLMALINH.
Kucnotsl ¢ Touku 3peHust npoToHHOM Teopuu. OO1IMe XUMUYECKHE CBOMCTBA KUCIIOT.
Knaccudukanus Kucnior.

OcHoBaHMsI HeOpraHU4ecKHe U oprannueckue. OCHOBaHUSI C TOUKH 3PEHUs
ATOMHO-MOJIEKYJIAPHOTO yueHUs. OCHOBAaHUS C TOUKU 3PEHUS TEOPUU AJIEKTPOIUTUUECKON
nuccoraui. OCHOBAaHUS ¢ TOYKH 3pEHUS MPOTOHHOU Teopuu. OOIIre XMMUIECKUE CBOMCTBA
ocHoBaHui. Kitaccugukaryst ocCHOBaHUIA.

AMpoTepHbIe coeTMHEHNS HEOpraHUYECKHUEe U oprannyeckue. AMQOTEepHbIE OKCHJIBI U
ruzpokcuabl. [lomydenne u cBoiicTBa aM(pOTEPHBIX HEOPTaHMYECKUX COCIMHEHUH.
AMUHOKHCIOTH — aM(OTepHbIE OpraHu4ecKue coeuHeHus. [lenTuapl u nenTuaHas CBs3b.

Comu. Knaccudukanus coneit. JKEcTKocTh BOABI U crtoco0bI € ycTpaHneHus. [lepexon
KapOoHaTa B TuipokapboHat u oopatHo. OOmuye XuMUYECKUE CBOMCTBA COJICH.

Lemoncmpayuu. Konnexunsa Merannos. Komuiekus HemeramioB. Bzanmoneiicteue
KOHILICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ MebI0. Bemblka TepMUTHOM cMecu. Benblika
4E€PHOT0 NOpoxa. BeITecHEHNE ralloreHOB U3 UX PacTBOPOB APYTUMH rajlOreHaMH.
B3aumoneiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHON KUCIIOTHI U aMMHaKa («IbIM
0e3 orusy). [lonyuenne ammuaka u usydenue ero cBoicts. [lomyuenue amdoreproro
TUJPOKCHIA U U3yYeHUE ero CBOMCTB. [loyueHune %ECTKoM BOABI U YCTpaHEHHE €€ )KECTKOCTH.

Jlabopamopnvie onvimsi. IlonyueHre HepacTBOPUMOI0 THAPOKCHIA U €T0
B3aUMOJICUCTBUE C KUCIOTOU. MccaenoBane KOHIEHTPUPOBAHHBIX PACTBOPOB COJIIHOW U
YKCYCHOM KHCIIOT KaneJbHBIM METOIO0M IPH UX paz0aBiieHUH BOAOH. Pa3nuunble ciryuan
B3aMMO/JICUCTBUS pACTBOPOB COJICH ATTFOMUHMS CO MIENOUYBI0. Y CTpaHEHHE )KECTKOCTH BOBI.

Ilpaxmuueckasa paboma. PerieHne 5>KCIEPUMEHTANIBHBIX 3aJad IO TeMe

«BemecTBa 1 UX CBOMCTBaY.

XuMHSA ¥ COBpeMeHHOe 0011ecTBO

Xumnueckass TexHosorusi. IIpou3BoacTBO aMMuaka U MeTaHOJA. XHMHUYECKas
TEXHOJIOrusl. XUMHUUYECKHE TIPOLECCHI, JIeXkKalllie B OCHOBE IMPOU3BOACTBA aMMHUAaKa U METAHOJIA.
XapakTepucTuka 3TuX npoueccoB. OO0IIKe HayyHbIe TPUHIIUITBI XMMUYECKOTO MPON3BOCTBA.



XuMHYeCKash TIpPaMOTHOCTh KaK KOMIIOHEHT o00ued KyJbTypbl 4eJl0BeKa.
MapkupoBKa yIaKOBOYHBIX MAaTe€pHajoB, AJIEKTPOHUKU U OBITOBOW TEXHUKH, HKOJOTHYHOTO
TOBapa, MPOAYKTOB IIUTAHMS, STUKETOK 10 YXOYy 3a OJIEKIOM.

Lemoncmpayuu. Monenb NpOMBIIIIIEHHOW YCTaHOBKHU MOJIyYEHUS! CEPHOM KUCIIOTHI.
Moenb KOJIOHHBI CHHTe3a aMMuaka. BuneodparMeHThI U Ciaifibl O CTENEHH SKOJIOTUYECKOM
YUCTOTBI TOBapa.

Jlabopamopnvle onvimul. VI3yueHne MapKUpOBOK Pa3IMUYHBIX BHUIOB IMPOMBIIUICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTH4yeckoe MUIAHUPOBAHUE PAa3/IeJIOB H TEM

10 xaacc
Ne HanmenoBanue pa3nenos, TeMm Bcero B ToM uucine
T\t 4acoB
[Ipaktuueck | Jlabopatop | KonTpon
ue paboThl | HBIC OIBITHl | bHBIE
paboThl
1. | IIpeameT opraHM4YECKO XUMUHU. 2 0 1 0
Teopust cTpoeHUsE OPraHUYECKUX
COCTUHEHUN
2. | YrieBoaopoasl U KX MPUPOIHBIE 12 0 2 1
HMCTOYHUKH
3. | Kucnopon — u azorconepxaiiue 14 1 12 1
OpraHUYECKHUE COCTUHEHUS .
4. | Opranuveckas XuMHUs 1 0OIIECTBO 6 1 0 1
ITpom.ar
TKCTaLIUs
Bcero 34 2 15 3
OcHamenue npakTu4eckux paodor, 10 kiaace
ObopynoBanue
Tema npaktudeckoil paboThI
Nel «Pemienue skciepuMeHTaNbHBIX | Obopyoosanue: TPOOUPKU, CTUPTOBKH
3aJa4 Ha UACHTU(UKALIUIO Bewecmea: pacTBOpbl THUIPOKCHIA HATpHs, CEPHOU
OpPraHUYECKUX COCTUHEHUIN KHCIIOTHI, KapOOHAaTa HaTpus, MEpPMaHraHaTa Kallus,

cynbdara Meau, aMMHAYHBIA pacTBOp OKcuaa cepedpa,
OpomHasi Boja, OeH30lfHas KHCIIOTa, aHaJWH, TJIIOKO03a,
(hopMasH, STUIOBBII CIUPT, IIULIEPUH.

Ne2 «Pacno3HaBanue miacTMacc u Ob6opyoosaHue: TUTEIBbHBIA NI, CIHPTOBKH.
BOJIOKOH» Bewecmea: Habop miactMacc W BOJIOKOH ((eHOoIuIacT,
LEJTYJION, KalpoH, IOJIMITUIEH, IOJMBUHWIXJIOPUT,
MOJIUCTUPOJ, MOIMMETHIMETaKpUiaT, BUCKO3a, HUTPOH,
miepcTh,  JIaBCaH,  XJIOMYATOOYMaXHOE€  BOJIOKHO,
alleTaTHOE BOJIOKHO, XJIOPUH), HHAMKATOPBI.




11 kaace

Ne HanmenoBanue pa3nenos, Tem Bcero B ToMm uncne
m\n 4acoB
[TpakTuuaeck | Jlaboparop | KonTpon
re paboThl | HBIC OMBITHI | bHBIE
paboThl
1. | CrpoeHnue BemecTBa 9 0 4 0
2. | XMMHYECKHE PEAKITHHI 12 1 4 1
3. | BemectBa u ux cBoicTBa 9 1 4 1
4. | XumMus ¥ COBPEMEHHOE 00IIEeCTBO 4 0 1 1
IIpom.ar
TKCTAIUs
Bcero 34 2 13 3

OcHamenue npakTH4ecKux pador, 11 kiaace

Tema npakTudeckoil paboThI

Ob6opynoBanue

Nel «Pemenue s3KkCriepuMEeHTaTbHbBIX
3a7a4 110 TeEME «XUMHUYECKHE
peakum»

Obopyoosarue: MPOOUPKHU, CTUPTOBKH

Bewecmea: pacTBOpB THUIPOKCHIA HATPHs, CEPHOU
KHCJIOTBI, KapOOHATa HaTpus, IEPMaHTaHaTa Kajus,
cynbdaTa MW, aMMHAYHBIA PAcTBOp OKCHAa cepedpa,
OpoMHass Boja, OCH30IHAs KHCJIOTA, aHAJIWH, TIIIOKO3a,
(hopMaiH, STUIOBBIN CIIUPT, TITHIICPUH.

Ne2 «Pemenne s3xciepuMeHTaIbHbBIX
3az1a4 1o reme «BemecTBa 1 uUx
CBOMCTBa»

ObopydosaHue. TUTEIbHBIN MU, CTUPTOBKH.
Bewecmea: nabop miactMacc W BOJOKOH (¢eHoracT,
HEJUTYJION], KalpoH, MOJIMITHIICH, TOJMBUHUIXJIOPU]I,
MOJHMCTHPO, TOJMMETHIMETaKpHIaT, BUCKO3a, HUTPOH,
epcTh,  JIABCaH,  XJIOMYATOOYMa)XHOE  BOJIOKHO,
alleTaTHOE BOJOKHO, XJIOPWH), HHIUKATOPHI.




OueHounble cpeacTBA (OLEHOYHBIE MATEPHAJIbI) H METOAUYECKHE MATEPHAJIbI

padoueii nporpammsbl mo xumun 10-11 knace

Kiacc/Ilporpamma

[Tepeuenb UCONB3yEMBIX
OLICHOYHBIX CPENICTB
(OIICHOYHBIX MaTepHuasoB)/
KM

HepequL HCIOJIb3YECMbIX
MCTOANYCCKUX MATCPpHUATIOB

10/ Xumus. [IpumepHsbie
paboune mporpamMmBbl.
[TpenmertHas TuHUSA
yueOnukoB O. C. ['abpuensina,
N. T". Octpoymosa, C. A.
CmanxoBa. 10—11 xiaccsr :
M. : IIpocewienue, 2019.

Xumus B TecTax, 3ajadax M
ynpaxHenusix. 10-11 knacc
(aBropsr O.C. I'abpuensH,
N.B. Tpurybuak). Mocksa
«IIpocsemenue» 2020

Xumus. 10 knacc. YueOHUK
(aBTopw! O. C. I'abpuenss, 1.
I'. Octpoymos, C.A.
CnankoB), MockBa
«IIpocsemenne» 2020

Xumus. 11 knacc. YueOHUK
(aBTopwr O. C. I'abpuenss, 1.
I'. Octpoymos, C.A.
CnankoB), MockBa
«IIpocsemenne» 2020




		2021-02-15T17:25:09+0700
	Иванова Нина Николаевна
	я подтверждаю этот документ




