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1. OBIIAA XAPAKTEPUCTUKA PABOUYEI TPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHON JUCHOUILTAHBI « XUMUSI»

1.1. MecT0 AMCUMIVIMHBI B CTPYKType O00Opa3oBaTe/IbHOI NPOrpaMmbl
CHO:

OO0wmeoOpa3oBareiibHas TUCLHUILIMHA « XHMHs» SBISCTCA 00S3aTENIbHON YaCThbIO
0011e00pa30BaTENBHOIO UKIAa 00pa30BaATENBHON MPOrPAMMBI B COOTBETCTBUU C
OI'OC CIIO mo cnenmanbHOcTH 27.02.03 ABTOMAarWka M TEJIEMEXaHWKA Ha
TpaHCHOPTE (GKEJIE3HOIOPOKHOM TPAHCIIOPTE).

1.2. Henn 1 nyIaHUPyeMbIe Pe3yJabTATHI OCBOCHUS THCHUIJINHbBI:

1.2.1. lleam 1 327249 AUCUUIINHBI

@opMUPOBAHUE Y CTYIECHTOB IMPEACTABICHUS O XUMHUYECKON COCTaBISAIOLICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHPA KakKk OCHOBBI NPHHATHS PELICHUI B
JKU3HEHHBIX W TPOM3BOJCTBEHHBIX CUTYalMsAX, OTBETCTBEHHOI'O IIOBEICHHUS B
IIPUPOIHOM Cpefie.

3agaum IMCUMILINHBI:

1) cdopMupoBaTh TMOHUMAHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHYECKHX
IIPOLIECCOB U SBJICHHUI B OKPY’KAIOIIEH Ccpelie, UEIOCTHON HAYYHOW KapTHHEI MUPA,
B3aMMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIBI HEOPraHMYECKMX W OPraHu4eCKHX
BCUICCTB, YPABHCHMS  XMMWYECKMX  pPEaKkUWid, OOBSICHATH WX  CMBICIL,
MHTEPIPETUPOBATE PE3YIBTATH XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTb  HABBIKM  MPOBEACHUS  MPOCTEHIIAX  XMUMHYECKUX
SKCIECPUMEHTAJBHBIX HUCCIICIOBAHUNA C COOJIFONECHWEM TPaBWI  OE€30MacHOIro
oOpalieHus ¢ BEIIECTBAMH U JTA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUThb YMEHHs HCIOJIB30BATh HMH()POPMALMIO XUMHUYECKOTO XapakTepa M3
Pa3IMYHBIX HCTOYHUKOB;

5) copMupoBaTh YMEHHsI TPOrHO3UPOBATH MOCIEACTBHAS CBOEH JEATEILHOCTH W
XUMHYECKHAX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMUpOBaTE MOHUMAHUE 3HAYMMOCTH JOCTHIKEHUH XUMUYECKOW HAYKHA W
TEXHOJIOTHA JUIsl Pa3BUTHUS COLMAIBHON U TPOU3BOACTBEHHOM cep.



1.2.2 Tlnanupyembie pe3yJbTaThl OCBOCHHWsI 00HIe00pa3oBareabHOW AUCHMIIMHBL B cOOTBETCTBUM ¢ PI'OC CIIO u Ha

ocHose ®I'OC CIIO

Kon u nanmenosanue
(opMuUpyEMBIX
KOMIIETCHIINU

[ ltanupyemble pe3yJIbTaThl OCBOCHUS TUCIUILIMHBI

OO0mme

JlucumnvHapHbIe

OK 01. Beibuparb
cnocoObl pEUICHUS 3a1a4
npodecCuoHaTbHON
JESITENbHOCTH
MPUMEHHUTENBHO K
Pa3IMUHBIM KOHTEKCTaM

B yacTu Tpy10BOro BOCIUTAHUS:

- TOTOBHOCTb K TPyJy, OCO3HAHWUE IEHHOCTH
MAacTepCTBa, TPYA0MO0HE;

- TOTOBHOCTH K aKTHMBHOH  JICATEIILHOCTH
TEXHOJIOTHYECKOM 51 COLMAIIbHOMN
HAMPaBJICHHOCTH, CIMOCOOHOCTh WHHUIIMUPOBATH,
IJIAHUPOBATh M CAMOCTOSITEIIBHO  BBIMOJIHATH
TaKyI0 JIE€ATCIbHOCTD,

- UHTEPEC K pa3InyHbIM
MPOQECCUOHATIBHOM AEITETEHOCTH,

OBjiageHne  yHUBEPCAJIbHBIMH

NMO3HABATEJILHBIMH JICHCTBUSIMU:

a) 0a30BbIC JIOTHYECKHE ACHCTBUS:
- CaMOCTOSITEIILHO (dopmynupoBaTh 17}
aKTyaJIM3upoBaTh MpoOJiEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYUICCTBECHHBIM MNpU3HAK WU
OCHOBAaHMS JJI1 CPaBHCHMS, Kjaccu(ukaluum u
0000111IeHuS,

- ONpEeAeNsATh UEIU JEITEIbHOCTH,
MapamMeTPbl U KPUTEPUH UX JOCTUKEHUS,
- BBISIBJIATh 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B
pacCMaTPUBAEMBIX SIBJICHUSIX,

chepam

Y4eOHBIMU

3aaaBaTb

- BJIAJIETh CHUCTEMOM XMMHYCCKMX 3HAHWH,
KOTOpas  BKJIFOYAECT:  OCHOBOIOJIArarollne
MNOHATHS  (XUMHUYECKHI  DJIIEMEHT, aToM,
JJEKTPOHHAs 000J04YKa aroMa, s-, p-, d-
DJICKTPOHHBIE ~ OpPOMTaIM  aTOMOB,  HOH,
MOJICKYJIa, BAJICHTHOCTb,
BIEKTPOOTPUIIATENIBHOCTD, CTCIICHb
OKUCIICHHS, XMMHWYECKasl CBA3b, MOIJIb,
MOJIIpHAsi ~ Macca, MOJISIpHBIA ~ 00beM,
VIJIEPOAHBIA  CKENET,  (PyHKIIMOHAJIbHAS
rpynmna, paavKan, HW30MEpUs, H30MEpHI,
TOMOJIOTHYECKH I pan, TOMOJIOTH,
YTJIEBOIOPOABIL, KHUCJIOPO/I- u
a30TCOACPIKAIINE COCJIMHEHUS,
OMOJIOTUYECKH BEIIIECTBA
(yrmeBoawl, KUpbl, O€JIKH), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCIMHEHUS,
KPUCTAJUTMYECKas peleTKa, THIIBI
XUMUYECKAX  Peakinuil  (OKUCIIUTEIBHO-
BOCCTAaHOBHUTEJIbHEIE, 3K30-1
SHJIOTEPMUYECKUE, peakuuu HOHHOTO
oOMeHa), pacTBop, AJEKTPOJINTHI,

AKTUBHBIC




- BHOCHUTH KOPPEKTHBBI B  JEATCIIBHOCTD,
OLICHWBATh COOTBETCTBUE PE3YJbTATOB IIENSM,
OLICHUBATh PUCKH MOCIEACTBUN ACITEILHOCTH,

- pa3BMBaTh KPEATHBHOE MBILUICHUE TTPH PEIICHUN
JKU3HCHHBIX MPOOJIEM

0) 0a3oBbIe HCC/IEA0BATEILCKHE A CTBUS:

- BJQJACTh HaBbIKAMHU Y4eOHO-MCCIIEA0BATEIBCKOM
U TPOCKTHOW  ACATENLHOCTH,  HaBBIKAMM
paspelieHus mpodJIEM;

- BBISABJIATH NPUUYUHHO-CIICICTBEHHBIC CBSI3U M
aKTyaJU3UpOBATh 3a/1a4y, BbIJBUTATh TUTIOTE3Y €€
pelieHus, HAXOJUTh apryMEHTHI st
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHUM, 3a7aBaTh
napaMeTpbl ¥ KPUTCPUH PEIICHHUS,

- aHaJM3WPOBATh MOJYUYCHHBIC B XOJAC PEIICHUS
3a1aun Ppe3yJbTaThl, KPUTUYCCKU OICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3UPOBAThH HM3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMETh MEPEHOCUTHL 3HAHUS B MO3HABATEILHYIO U
MPAKTUYECKYIO 00J1aCTH SKU3HEACATEIIBHOCTH,

- yYMeTb HWHTErpUPOBATh 3HAHWS W3 Pa3HbBIX
OPEIMETHBIX 00JIACTEH;

- BBIABUTATh  HOBBIE  HWJCHM, Mpeajararb
OpPUTHUHAJILHBIC TIOIXO/IbI U PEIICHUS;
- COCOOHOCTh UX HUCIIOJIB30BAHUS B

[TO3HABATEIILHON W COLUAIEHON ITPAKTHKE

HEDJIEKTPOJIUTHI, 3JCKTPONUTHYECKAS
JMCCOLIMALIUS, OKMCIUTETb, BOCCTAHOBUTEITD,
CKOPOCTh XMMHUECKOM PeaKIMy, XUMHUIECKOE
paBHOBECHE), TCOPUM W 3aKOHBI (Teopus

XUMUYECKOTO  CTPOCHUST  OPraHuYeCKHX
Bemects AM. bytnepoBa,  Teopus
ANEKTPOJIUTHYECKON JUCCOLALINH,

nepuonnyecknii 3axkon J[.M. Menneneesa,
3aKOH COXPAHEHUS MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU I SA3BIK XUMWH,
(haKTOIOTUYECKHUE CBEACHUS O CBOMCTBAX,

COCTaBeE, MOJIYYCHUH u 0e301acHOM
HUCIOJIb30BAHUH BOKHEHUIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB B
ObITY W  TPAKTUYECKOH  JEATEIBHOCTH
YEJIOBEKA,

- YMETh BBIABIIATH XapaKTEPHBIE MPU3HAKUA U
B3aUMOCBS3b M3YYEHHBIX MOHSTHUM,
MIPUMEHATE COOTBETCTBYIOIKAE TMMOHATHS TIPU
ONUCAHUU CTPOEHUSA 51 CBOMCTB

HCOPraHu4CCKUX U OpraHudCCKuXx BCIICCTB U
ux npeBpaIueHHﬁ; BBIABJIATE B3aUMOCBA3b

XUMUYECKMX 3HAaHWA C TOHATUSMUA W
NPEACTABICHUIMHA APYTux
€CTECTBEHHOHAYYHBIX NPEAMETOB;

- YMETh  MCHOJIB30BAaTh  HAMMEHOBAHUS

XAMHUYECKUX COCAUHEHHUIN MEXIYyHAPOIHOIO
COI03a TEOPETHUYECCKON W NPUKIAJIHON XUMHUU




W TPUBHAIBHBIC HA3BAHWUS  BAKHCHIINX
BCIIECTB (PTWICH, alECTUJIEH, T[JIUIEPHH,
(denon, Qopmanbacruj, YKCyCHas KHUCIOTa,
[JIMOAH, YTapHbBIl ra3, VYIJIEKUCIBIA Tas,
aMMHaK, TalleHas W3BECTh, HETaIlICHAs
U3BECTh, TNUTHEBAs CcoJa W JIPYTHX),
COCTaBJISATh (POPMYJIBI HEOPraHWYECKUX U
OPraHUYCCKUX BEIIIECTB, YPaBHCHHS
XUMUYECKUX PEAKINI, OOBACHATH UX CMBICIT,
MMOJATBEPKIATh  XAPAKTCPHBIE XUMWUUYECCKUE
CBOMCTBA  BCIIECTB  COOTBETCTBYIOIIMMU
DKCIICPUMCHTAMU W 3alKCSIMU  YPABHCHUH
XUMHAYECKUX PEAKLINIL,

- YMETh YCTAHABIIMBATH NPUHAICKHOCTh

M3YYEHHBIX HEOPraHWYECKUX 51
OPraHMYEeCKUX BEIIECTB K OIPEICICHHBIM
Kjaccam 51 rpymnnam COCIMHEHUH,

XapakTEPU30BaTh WX COCTAB M BaKHEHIINE
CBOKMCTBA, OMNPENCTATbH BHJbI XUMHUYECKHX
CBsI3CH (KOBaJICHTHaA, HWOHHA,
METAJUIMYECKAs, BOJOPOJHAS), THIIBI
KPUCTAJUTHYECKHUX PELICTOK BEILIECTB;
KJIACCU(PUIIMPOBATh XUMUUYECKHUE PEAKIIHH,

- chopMHpOBaTh  MPEACTABICHHUS: 0
XUMHYECKOMN COCTaBJISAIOIIEH
€CTECTBCHHOHAYYHOH KapTWHBI MUpa, POJIU
XUMUW B TO3HAHWM SIBJICHUWA MPUPOJBI, B
(OpPMHUPOBAHUM MBINUICHUS W KYJBTYPbI




JMYHOCTH, ee (YHKLMOHATBHOM
IPaMOTHOCTH, HEOOXOAMMOW JJsl PEIICHUs
NPaKTHYECCKUX  33Ja4 W JKOJIOTMYECKH
O00OOCHOBAaHHOTO  OTHOLICHHUS K  CBOEMY
3I0POBBIO U MTPUPOTHOM CPEAE;

- YMETh MPOBOJUTH PACUYETHI MO XUMUUYECKUM
GopMynaM M  ypaBHCHHSM XHMHYECKUX
peakuuii ¢ MCHONb30BAHUEM (PU3MYECCKHUX
BEJIMUMH, XapaKTEPU3YIOIUMX BELIECTBA C
KOJINYECTBEHHONW CTOPOHBI: MaccCel, 00bema
(HOpMaJIbHbIE YCJIOBHSI) Tra30B, KOJIMYECTBA
BELICCTBA, UCIOJTb30BaTh CUCTEMHBIE
XUMHUUYECKUE 3HAHUS Il IPUHSTHUS PELICHUR
B KOHKDPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBS3aHHBIX  C  BENIECTBAMH M HX
NPUMEHEHUEM

OK 02. Ucnons30Barb
COBPEMEHHBIE CPEJICTBA
NOKCKA, aHAIN3a U
WHTEPIPETALNA
uH(pOpMaLH 1
WH(OPMALIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHS 33124
npodecCuoHaTbHON
JESATELHOCTH

B o0s1acTH HEHHOCTH HAYYHOTO MO3HAHUS

- c(hOPMHPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHsT HAyKd W OOIIECCTBCHHOW MPAKTHKH,
OCHOBAHHOI'O Ha JIAAJIOre KYJIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTa B
MOJIUKYJIETYPHOM MHUPE;

- COBEPIICHCTBOBAHUE A3BIKOBOW W YHATATEIHCKOMN
KYJIBTYPBl KaK CPEACTBA B3aUMOACHCTBUSA MEXKIY
JIFOABMHU M TIO3HAHUSI MUPA,

- OCO3HAHUE LEHHOCTU HAYYHOWU JEATEIBLHOCTH,
FOTOBHOCTh  OCYUIECTBJISITh ~ MPOEKTHYKD U

- yMETh IUIAHUPOBATh W  BBINOJHATH
XUMUYECKHIA OKCIEPUMEHT (MPEBpAILCHUS
OPraHUYEeCKMX BEIIECTB INIPU HAIPEBAHMH,
MOJIyYEHUE STUIICHA U U3YUYEHUE €r0 CBOWCTB,
KQUECTBCHHBIC PEAKLMA HA  aJbICTHIBI,
Kpaxmayi, YKCYCHYK KHCIIOTY, AEHATypauus
OENTKOB NMPU HArpEBaHWM, L[BETHBIC PEAKUUU

O€nKOB, TPOBOJAUTHL  PEaKlMU HMOHHOTO
oOMEHa,  ompenensaTb  Cpeay  BOJHBIX
pacTBOPOB, KAYECTBEHHBIE PEaKIUM Ha
cyJbdar-, kapOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMUS; pelarhb




UCCIIEI0BATEIIBLCKY HO JEATENBHOCTD
WHAWBUAYAJIBHO U B TPYIIIIE;
OBnaseHue  yHMBEPCAJIBHBIMH  Y4€OHBIMH

NMO3HABATEJbLHBIMU ACHiCTBUSIMH:

B) pa0dora ¢ nuH(popmManmeii:

- BJIAJIETh HaBBIKAMM MOJYYEHUS WH(OPMALUN U3
WUCTOYHUKOB PAa3HBIX TUIOB, CaMOCTOSITEIBLHO
OCYILECTBIIATh MONUCK, aHATU3, CUCTEMATU3ALMIO 1
MHTEPIPETALUIO UHPOPMALUN PA3JIAYHBIX BUOB
¥ (OpM NPEACTABIICHUS,

- cO37aBaTh TEKCThl B PA3MUHBIX (popmarax c
Y4E€TOM HAa3HAYCHUS WH()OPMALMA W LETEBOM
ayaIUTOpUM, BBIOMpPas ONTUMAIBHYIO  Qopmy
NPEICTABICHUS U BU3YAIH3ALUH;

- OUEHUBAThb JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(pOpMaLMK, €€ COOTBETCTBUEC MPABOBBIM H
MOPaIbHO-3THYECKAM HOPMaM;

- MCMOJB30BaTh CPEACTBA HMH(POPMALMOHHBIX W
KOMMYHHMKAIMOHHBIX TEXHOJOTHUI B PEIICHUH

KOTHUTUBHBIX, KOMMYHHMKATHUBHBIX u
OpraHW3alMOHHBIX  3a7a4 ¢  COOIIOJICHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKU O€30MaCHOCTH,
TUTUCHBI, PECYPCOCOCPEKEHUSI, TPABOBBIX U
AOTUYECKUX  HOPM, HOPM  WH(OPMAIMOHHON
0€30MacHOCTH;

- BIIAJACTh HaBBIKAMH PACMO3HABAHWUS W 3aIUThI
uHdopmarnuu, WHPOPMAIMOHHOW O€30MacCHOCTH
JIMYHOCTH,

SKCIICPUMEHTANIBHBIE  33/1a4d [0 TEMaM
"Metaiel" u "Hemeramibsl") B COOTBETCTBUH
C MpaBWIAMH TEXHUKHA O€30MacCHOCTH MpPHU
OOpalleHNN ¢ BEIIECTBAMH M J1a00pPATOPHBIM
00OpYOBAHUEM; TPEACTABIATE PE3YJIBTATHI
XUMHUYECKOI0 SKCIIEPUMEHTA B (POpME 3anucu
VPAaBHEHHI COOTBETCTBYIOIIUX PEAKIUNA H
(OopMyTMpPOBaTh BBIBOJIBI HAa OCHOBE 3THUX
PE3YIIbTATOB;

- yYMETb  AHAJAM3UPOBATh  XUMHUYECKYIO
WH(DOPMALMIO, TOJYYaeMyK0 M3  PasHbIX
MCTOYHHUKOB (cpencts MaccoBOM

uH(popmanuu, cetb UHTEPHET U ApyTHUE);

- BJIQJCTh OCHOBHBIMH METOJAMH HAYYHOIO
MO3HAHUSI BELIECTB M XUMHUYECCKUX SIBJICHUI
(HaOMIOICHUE, U3MEPECHME, OSKCIEPUMEHT,
MOJICJIMPOBAHUE ),

- YMETh MPOBOJUTH PACUYETHI MO XUMUUYECKUM
GopMynaM M  ypaBHCHHSM XHMHYECKUX
peakuuii ¢ MCHONb30BAHUEM (PU3MYECCKHUX
BEJIMUMH, XapaKTEPU3YIOIUMX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI. Macchl, 00beMa
(HOpMAaJIbHbIE YCJIOBHsSI) Ta30B, KOJIHMYECTBA
BEIIECTBA, UCIOJTb30BaTh CUCTEMHBIE
XUMHUUYECKUE 3HAHUS Il IPUHSTHUS PELICHUR
B KOHKDPETHBIX JKM3HEHHBIX CHUTYalUsX,
CB3aHHBIX  C  BEUIECTBAMH M UX
OPUMEHEHUEM




OK 04. 5ppexrnBHO
B3aMMOJIENCTBOBATH U
paboTaTh B KOJUICKTUBE U
KOMaH/1€

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATENILHOCTHA U CAMOOIIPEIETIEHUIO;
-OBJIAJICHUE HABBIKAMH y4eOHO-
HCCIIEI0BATENIBCKOM, MPOEKTHOW W COLUAIBHON
NEATENBHOCTH,

OBgaanenne YHUBEPCAJIbLHBIMHA
KOMMYHUKATUBHBIMU A€iiCTBUSIMU:

0) coBMecCTHasi AeSITeJIbHOCTD:

- T[IOHAMarb M HCHOJb30BaTh IPEUMYLIECTBA
KOMaHJHON ¥ MHIUBUAYaIbHON PabOTHI;

- NPUHHAMATH LI COBMECTHON JEATEIBHOCTH,
OpraHu30BbIBATH U KOOPIAMHUPOBATEH ACHCTBHS 1O
€€ JOCTHPKECHHUI). COCTABJIATH IUIAH JCHCTBHH,
pacnpenenaTh pojii ¢ y4eTOM MHEHUNA YYaCTHUKOB
00Cy>KJaTh pe3yJIbTaTbl COBMECTHOM PadOTHI;

- KOOPOWHUPOBAaTbH M BBHINOJHATH paboTy B
YCIIOBUAX pEeABHOTO, BAPTYaIBHOIO u
KOMOMHHPOBAHHOTO B3aUMOJECHCTBUS,

- OCYIUECTBJIATH IO3UTHBHOE CTPATErMYECKOE
[IOBEJICHUE B PA3JIUYHBIX CHUTYaLMAX, MPOSABIATH

TBOPYECTBO 17} BOOOpaKEHUE, OBITH
WHULMATHBHBIM

OBaanenue YHHBEPCAJIbHBIMH
peryJiiTHBHbIMH JeliCTBUSIMU:

') NpUHSTHE ce0s U APYTHX JIOAeii:

- TOPUHAMATh MOTUBBI W APryYMEHTHI JPYIHX

JHOACH NP aHATU3€ PE3YIbTATOB JEATEIBHOCTH,
- MPU3HABATh CBOE MPABO M MPABO APYIMX JHOJECH

- yMETh IUIAHUPOBATh W  BBINOJHATH
XUMUYECKHIA OKCIEPUMEHT (MPEBpAILCHUS
OPraHUYECKMX BEIIECTB INPHA HAIPEBAHUH,
MOJIyYEHUE STUIICHA U U3YUYEHUE €r0 CBOWCTB,
KQUECTBCHHBIC PEAKUMM HA  aJbJCTHJbI,
Kpaxmayi, YKCYCHYK KHCIIOTY, AEHATypauus
OENTKOB NMPU HArpEBaHWM, L[BETHBIC PEAKUUU

O€nKOB, TPOBOJAUTHL  PEaKlMU HMOHHOTO
oOMEHa,  ompenensaTb  Cpeay  BOJHBIX
pacTBOPOB, KAYECTBEHHBIE PEAKIMU  Ha
cyJbdar-, kapOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMUS; pelarhb
OKCMEPUMEHTAIIBHBIE  3alauyll [0  TeMaMm

"Metaiel" u "Hemeramibsl") B COOTBETCTBUH
C MpaBWIAMH TEXHUKHA O€30MacCHOCTH MpPHU
OOpalleHNN ¢ BEIIECTBAMH M J1a00pPATOPHBIM
00OpYZIOBAHUEM; TIPEACTABIIATE PE3YJIBTATHI
XUMHUYECKOI0 SKCIIEPUMEHTA B (POpME 3anucu
VPAaBHEHHI COOTBETCTBYIOIIUX PEAKIUNA H
(OopMyTMpPOBaTh BBIBOJIBI HAa OCHOBE 3THUX
PE3YyJIbTATOB
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Ha OIIHOKH,
- pa3BHUBaTh CHOCOOHOCTh TOHWUMAaThb MHUP C
MO3UIIMU JPYTOro YEI0BEKa,

OK 07. ConericTBoBaTh
COXPAHEHUIO
OKPY>KaroIIeh Cpeabl,
PECYPCOCOCPEKEHUIO,
NPUMEHATH 3HAHUS 00
WU3MCHEHUU KJIMMara,
NPUHLATIBI OEPEKITMBOTO
POU3BO/ICTBA,
3(ppekTUBHO NCHUCTBOBATH
B YpPE3BBIYANHBIX
CUTYaLMsIX

B 001acTH 3K0J10rH4€CKOro BOCIIUTAHUS:

- ¢(hOPMHPOBAHHOCTb 3KOJIOTHYECKOH KYJIBTYPHI,
[TIOHVUMAHWE BIIUAHUSA COLUAITBHO-DKOHOMHUYECKUX
IIPOLIECCOB  HA  COCTOSIHUE  NPUPOAHONM  H
COLMAJIBHONW  Cpedbl, OCO3HaHHWE TIII0OATBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

- IUIAHAPOBAHUE W OCYIIECTBICHUE JIEUCTBUUA B
OKPY)KAIOIIEH Cpeae Ha OCHOBE 3HAHUSA ILEeH
YCTOMYABOTO PA3BUTHS YEIIOBEYECTBA,

AKTUBHOE HETPUATHE JNEUCTBUN, MPUHOCAIINX
BPEI OKPYIKAIOIIEN CPENE,

- YMEHHME MPOrHO3MPOBATh HEOIArONMPUATHBIC
OKOJIOTHYECKHAE TOCIEACTBUSA MPEAITPUHUMACMBIX
JEUCTBUN, IPEAOTBPALLIATH UX;

- paciupenHue OMbITa JESATELHOCTH
AKOJIOTMYECKOH HAMPABICHHOCTH;
- OBJIAJICHHAE HaBBIKAMH y4eOHO-

HCCIIEI0BATENIBCKOM, MPOEKTHOW W COLUAIBHON
JEATEIIBHOCTH,

- chopmupoBaTh  MPEACTABICHUS. O
XAMHUYECKON COCTAaBJISFOIIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpPA, POJIH
XVMHWHU B T[O3HAHWW SIBIICHWA MPUPOABI, B
(OPMUPOBAHMM MBILIIEHUS W KYJBTYPbI
JMYHOCTH, ee (YHKLMOHATBHOM
IPaMOTHOCTH, HEOOXOAMMOW JJsl PEIICHUs
MPAKTHYECKAX  3aJa4 U DKOJIOTMYECKH
00OOCHOBAaHHOTO  OTHOLICHHS K  CBOEMY
310POBBIO ¥ TPUPOIHOM CPEAE;

- YMETh COOJIIOAATh MpaBUia 3KOJOTHUYECKU
1enecooOpa3Horo MNOBEACHUS B OBITY W
TPYAOBOU AEATEIBHOCTH B LENAX COXPAHEHUS
CBOETO 30POBbs M OKPY KAFOIIEH ITPUPOSHOMN
Cpedbl, YUYUTBIBATH OMNACHOCTH BO3ACHCTBHA
Ha OKHABBIE OpPraHU3Mbl  ONPEIETEHHBIX
BEILIECTB, I[IOHMMAas CMBICI  [OKa3aress
MPEAETBHON OIYCTUMON KOHIIEHTPALlUK

IIK 2.6 BbINOJHATH
TpeOOBAHUS TEXHUYECKON
AKCIUTyaTalK JKEJIE3HBIX
JOpoT U O€30MaCHOCTH
JIBYOKCHHUS

- BJIAJIETh HaBBIKAMM MOJYYEHUS WH(OPMALUN U3
WUCTOYHUKOB PAa3HBIX TUIOB, CaMOCTOSITEIBLHO
OCYILECTBIIATh MONUCK, aHATU3, CUCTEMATU3ALMIO 1
WHTEPIPETALNIO UHPOPMALUN PA3JIMYHBIX BUJIOB
¥ (OpM NPEACTABIICHUS,

- OOCHHMBArTb AOCTOBCPHOCTbL, JICTHTUMHOCTDL

- yYMETb  AHAJAM3UPOBATh  XUMHUYECKYIO
WH(DOPMALMIO, TOJYYaeMyK0 M3  PasHbIX
MCTOYHHUKOB (cpencts MaccOBOM

uH(popmanmu, cetb UHTEPHET U APYTHE),
- WUCMOJIb30BaTh CHUCTEMHBIC XHMHYECKUE

3HAHMST I T[PUHATHS — PEIIECHWd B
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uH(pOpMaLMK, €€ COOTBETCTBUEC MPABOBBIM H
MOPaIbHO-3THYECKAM HOPMaM;

- MCMOJB30BaTh CPEACTBA HMH(POPMALMOHHBIX W
KOMMYHHMKAIMOHHBIX TEXHOJOTHUI B PEIICHUH

KOTHUTUBHBIX, KOMMYHHMKATHUBHBIX u
OpraHW3alMOHHBIX  3a7a4 ¢  COONIOJICHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKU O€30MaCHOCTH,
TUTUCHBI, PECYPCOCOCPEKEHUS, MPABOBBIX U
AOTUYECKUX  HOPM, HOPM  WH(OPMAIMOHHON
0€30MacHOCTH;

KOHKPETHBIX JKU3HEHHBIX CUTYyaLUsAX,
CBA3aHHBIX  C
[IPUMEHEHUEM,

- YMEThb COOJIIOAATh MpaBuia 3KOJOTHUYECKU
1enecooOpa3Horo MNOBEACHUS B OBITY W
TPYAOBOU IEATEIBHOCTH B LIEJISIX COXPAHECHUS
CBOETO0 310POBbS U OKPY KAFOIIEA TPUPOIHON

CpCAbl, Y4YMTBIBATHL OIIACHOCTDL BO3JICHCTBUS

BCIICCTBaAMH u nx

Ha OKUBBIE OpPraHu3Mbl  ONPEACIIEHHBIX
BCIICCTB, MOHMMAas CMBICI  II0Ka3aTeis
MPEAETBHON JOMYCTUMONW KOHIIEHTPALUU
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2. CTPYKTYPA U COJAEPKAHUE OBUIEOBPA3OBATEJILHOI
JUCHUATLINHBI

2.1. O6beM qUCUMIVIMHBI H BHABI Y4e0OHOi padoTbl

Bup y4eOHoii paGoThI Oobvem ¢
yacax

O06bemM 00pa3oBaTe/IbLHOI NPOrPaMMbl AHCHHTIJIHMHBI

OcHOBHOE coep;KaHue 70

B TOM YHCJIE!

TEOPETHYECKOE 00YUEHUE 50
MPAKTUYECKUE 3aHITUS 20
IIpodeccnoHATBHO —OPHEHTHPOBAHHOE COIEPKAHME 6

B TOM YHCJIC.

TEOPETHUECKOE O0YUECHUE

NPAKTUYCCKHUC 3aHATHUA

[\ 3 I NG |\

I GepPEHIMPOBAHHBIN 3a4€T

Htoro 78

Hrtorosas arrecranus B popme A depeHunpPOBAHHOIO 3a4eTa




2.2. TemaTn4yeCcKuii IVIAH U COAEP:KAHUE AUCHUILTHHBI « XUMUSD

Coaep:kaHue yueOHOro marepuaja (0CHOBHoOe H IPodecCHOHAIBHO-

HaumeHoBaHue pa3aesioB 1 . O6bem dopmupyemsbie

OPHMEHTHPOBAHHOE), IA00PATOPHBIE H NPAKTHYECKHE 3AHATHS, IPHKJIATHOH
TeM 4acoB KOMIIeTeHIHH
MOAYJIb (IPH HAJIUYHMH)
1 2 3 4

Ba3oBbiii MoayJIb ¢ po(ecCHOHAILHO-OPHEHTHPOBAHHBIM COJEPKAHUEM

OCHOBHOE COICPKAHNE 70

Paznen 1.OcHOBBI CTPpOCHHS BeleCTBA 8
CoBpemennass Mojenb CTpoeHus: aromMa. CHMBONWYECKMH SI3bIK  XHUMHH.
XUMHUECKUH 3JIEMEHT. DJIEKTPOHHas KoHpurypamus aroma. Kiaccudukanms
XUMHYECKUX JJIEMEHTOB (s-, p-, d-snemeHThI). BaneHTHBIE 3JIEKTPOHBI. 2
Banentnocts.
DONeKTpOHHAS TPUPONA XUMHUYECKOH CBSI3U. DJIEKTPOOTPHLATENbHOCTh. Buibl
XUMHYECKOH CBsI3M (KOBAJEHTHAs, WOHHAs, METAJUIMYeCKas, BOIAOPOAHAs) H 5
crocoObl ee 0Opa3oBaHUsI.

Tema 1.1.
CtpoeHne aTOMOB XUMHUYECKUX MpakTuyeckoe 3ansTueNel OK 01
SJIEMEHTOB 1 MTPUPOAA PeiieHue 3amaHuii Ha MCMOJb30BaHME XUMHMYECKOW CHMBOJMKHA M Ha3BaHMM
XUMHMECKOM CBASH COENMHEHUH [0 HOMEHKJIATYpe MEXIYHAPOMHOrO COK3a TEOPETUYECKOH U

NPUKIAAHON XUMHM W TPUBHAJIBHBIX HA3BAHHH AJISI COCTABJICHHS XHUMHYECKHX
bopMyT IBYXaTOMHBIX COeTUHEHHMH (OKCHUIOB, CyJNb(UIOB, TUAPUAOB U T.I.) U
APYTUX HEOPTAHMUECKUX COCIMHEHUN OTAEIbHBIX KJIACCOB.
[IpakTHueckue 3agaHus Ha YCTAHOBJIEHHE CBSI3M MEXAY CTPOCHHEM aTOMOB 2

XUMHYECKUX 3JIEMEHTOB M MEPUOAUYECKUM H3MEHEHUEM CBOWCTB XUMHYECKHUX
3JIEMEHTOB M MX COCJWHEHUH B COOTBETCTBMHU C noyioxkeHuem llepuonuueckoi
CHUCTEMBI.
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Tema 1.2.
Ilepuonuueckuii 3aK0H U
tabnuua JI. 1. MeHneseena

[IpaxkTuueckoe 3anaTHeNe2

Ilepuonnueckas cucrema xumudeckux djaeMeHToB J[. 1. Menneneesa. @uszndeckuil
cmeica Ilepuonuueckoro 3akona J[M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTBIX U CIOXKHBIX BEIIECTB
B COOTBETCTBUU C TMOJOXEHHUEM XUMHYecKoro »sjeMmeHta B Ilepuoanueckoii
cucreMe. MupoBO33peHUECKOe U Hay4HOe 3HadeHue llepuonnueckoro 3axona [[.H.
Menpeneesa. Ilpornoser J[M. MenneneeBa. OTKpbITHE HOBBIX XHMHYECKUX
3JIEMEHTOB.

Pewenue MPaKTUKO-OPUEHTH POBAHHBIX TEOPETUYECKUX 3a7aHui Ha
XapaKTEePU3ALNID XUMHUUECKUX 3JIEMEHTOB «MeTtamnnueckue / HEMETaNINYecKue
CBOMCTBA, 3JEKTPOOTPULIATENBHOCTD XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX
3JIEKTPOHHBIM CTPOEHHEM U TOJIOKEHHEM B MEPUOJNYECKON CUCTeME XMMUYECKUX
anemenToB J[.1. MeHnneneesa»

OK 01
OK 02

Pa3aen 2. Xumuueckue peakuuu

10

Tema 2.1
THUnbl XUMUYECKUX PEaKLINi

Knaccuukanus u TUITBI XHMMUYECKUX PEAKIHHA C y9aCTHEM HEOPTaHUYEeCKHX
BewtecTs. CocTaBjieHe YpaBHEHUN peakLyil COeAMHEHUs, Pa3JIOKEeHMs,
3aMelleHus, 0OMeHa.

ypaBHeHI/Iﬂ OKHCJIeHUSI-BOCCTaHOBJIeHUsT. CTeneHb okucienus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBlIeHUE U YpaBHHUBAHUEC OKUCIUTCIIBHO-
BOCCTAHOBUTECJIbHBIX peaKI_II/Iﬁ METOAOM JJICKTPOHHOTI'O 6ananca. OKUCIUTENbHO-
BOCCTAHOBUTECJIbBHBIC PCAKIIUU B IPHUPOAC, MPOU3BOACTBCHHLIX MPOLECCaX U
FHKUBHCACATCIIBHOCTH OPIraHU3MOB

OK 01
OK 04
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IIpakTuueckoe 3anaTueNe3

KonnuectBeHHble OTHOLIEHUST B XUMUH. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B
XUMHH U PacyeThl 110 YPABHEHUSIM XUMHUECKUX peakunii. MOJb KaKk eANHULA
KOJINYECTBA BelecTBa. MosipHast Macca. 3aKOHBI COXPAaHEHHST MacChl U SHEPTHH.
3axon ABoranpo. MoJsipabiii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTD T'a30B.

Pacuers! Mo ypaBHEHHAM XUMUYECKUX PEAKIHI C UCIIONb30BAaHIEM Macchl, 00beMa 2
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA.
UccnenoBanue THMOB (1O COCTaBY M KOJHYECTBY HCXOOHBIX M OOpPa3yHOIIUXCS
BEIECTB) W TNPHU3HAKOB XMMHYECKHX peakiuuil. IlpoBeneHne peakumuii MOHHOTO
oOMeHa, orpenieieHre Cpebl BOIHBIX PACTBOPOB.
Teopust anexTpoauTHUecKoil nuccourauuy. MoHbl. DnekTponnTel, HE3NEKTPOIUThI 2
Tema 2.2
DNeKTPOJUTHYECKAs] P = OK 01
B eakquu HMOHHOro obmeHa. CocTaBieHHE peakUuii HOHHOTO OOMEHa myTeM OK 04
AMCCOLMALINA M HOHHDIH OOMEH | ¢ocrapnenus WX TONHBIX M COKPALUGHHBIX MOHHBIX ypaBHeHmil. KHCIOTHO- 5
OCHOBHbIE peakLu. 3alaHKsl Ha COCTABJIEHNE HOHHBIX PeaKIUi
Pa3nen 3. Crpoenue u cBoiicTBA HEOPraHHYECKHX BEIECTB 12
[Ipenmer neopranmveckoii xumuu. Knaccudukanms HEOPraHUYECKHUX BELIECTB.
IIpocTeie n cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOJKHBIX BEINECTB (OKCHUJBI,
TUAPOKCUIBL,  KUCJIOTBI, CONM). B3auMOCBA3b HEOPTaHWYECKHUX  BEIIECTB. 2
Tema 3.1. ArperaTHble cOCTOSTHUS BelecTBa. Kpucrammdecke u aMop(HbIE BEIIECTBA. OK 01
Knaccuduxarnmst, HOMEHKIaTypa OK 02
U CTPOEHHUE HEOPTaHUYECKUX
BeLIeCTB Tunmbl  KpUCTAJUIMYECKUX — peIeToK  (aToMHast, MOJEKyJsIpHas, HOHHas, OK 04
MeTaJlTM4ecKasi). 3aBUCHUMOCTb (PU3MYECKMX CBOWCTB BelECTBA OT THMA IIK 2.6
KPUCTAJIJIMYECKON pelIeTKH. 3aBUCUMOCTb XMMHMYECKON aKTUBHOCTH BEIIECTB OT 5

BUJa XHMHMYECKOH CBSA3M M THUNA KPHUCTAUIMYECKOM pemerku. IIpudunel
MHOT000pa3ust BELIeCTB.
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[IpakTuueckoe 3anaTue Ned

HomeHknaTypa HEOpPraHMYECKUX BELIECTB. HAa3BaHUE BEIIECTBA HCXOAA U3 MX
XUMHYECKOH (OPMYJIbI MM COCTABICHHE XHUMHYECKOH (OPMYJIBI HCXONs U3
Ha3BaHWs BemecTBa no MexayHapogHoi (MIOITAK) wnmm  TpuBHambHON
HOMEHKJIAType.

Pemenne npakTHdeckmx 3agaHUd MO KJacCHU(UKALMK, HOMEHKJIAType W
XUMHYECKUM (POpMyJiaM HEOPTaHUYECKUX BEINECTB PA3JIMUHBIX KJIACCOB (yrapHBIH
ras, yrJIeKMCNbIHA ra3, aMMHaK, raiieHas MU3BeCTb, HEraleHas H3BEeCTb, MUTbEBAsl
cola W MAPYrux). Has3blBaTb M COCTABJIATb (POPMYJIBI XMMHYECKHX BEIIECTB,
ONpeaeNsATh NPUHAMJIEIKHOCTD K KJIACCy.

Uctounnkn xumuueckol WHPOpMauuu (CpeacTB MaccoBOH HH(OpMAIUH, CETh
Wnreprner u npyrue). Ilouck mHGOpMArMu Mo Ha3BaHMSIM, HAEHTH(HKAaTOpam,
CTPYKTYPHBIM (opMyIam

CocraBiieHne ypaBHEHMH XHMHUYECKUX PEAKLMH C y4acTHEeM IPOCTBIX U CIOXKHBIX
HEOPraHWYEeCKHX BELIeCTB. METAJJIOB M HEMETa/UIOB, OKCHIOB METaJUIOB,
HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB, HEOPraHMYECKUX KHCIJIOT, OCHOBAHUHN U
aM(OTEpHBIX THAPOKCHIOB, HEOPTAaHUYECKUX COJICH, XapakTepU3yIIIUX HX
CBOWCTBA.

Pemenre mNpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHMH Ha CBOMCTBA,
COCTaB, MOJYYEHHE U O€30MacHOe HCIIOJIb30BAHHE BAXXHEWUIINX HEOPTaHHMYECKHX
BEIIECTB B OBITY U MPAKTUYECKOH EeSITETbHOCTH YEJIOBEKa

Unentndukanuss HEOPraHMYECKHMX BELIECTB C HCIONb30BAHHEM WX (PUHKO-
XUMHYECKUX CBOHCTB, XapaKTEPHBIX KadeCTBEHHBbIX peakuuil. KadecTBeHHBIE
peakuuu Ha cyibdar-, KapOOHAT- U XJOPHI-aHUOHBI, HA KATHOH aMMOHUS

Tema 3.2.
DU3znKO-XxUMHUYECKHUE CBOICTBA
HEOPraHUYECKUX BELIECTB

Mertamnbl. Obuiue ¢usndeckne W XUMHUYECKHe CBOicTBa MeTauioB. (CrocoObl
NOJIy4eHHUs. 3HAUE€HUEe METAJJIOB U HEMETAJJIOB B NMPUPOAE U KU3HEIAESSTEIbHOCTH
JeJoBeKa U oprann3MoB. Kopposus mMeTanios: BUIbI KOPPO3UH, CIIOCOOBI 3aIUTEI
METaJIJIOB OT KOPPO3UU.

Hewmeranner. O0uue ¢puznyueckne M XUMHYECKHE CBOMCTBA HEMETAIIOB. T HITHYHBIS
ceoiictea HemetraioB 1V— VII rpymn. Knaccudpukanuss u  HOMEHKIaTypa
coeanHeHul HeMeTauioB. KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B PUPOLIE

OK 01
OK 02
IIK 2.6
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XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEINECTB (OKCHIOB,
TUAPOKCUIOB, KHCJIOT, COoyJied M Jp.). 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
MIPOCTBIX BEIIECTB, BOJOPOAHBIX COEAUHEHNUH, BBICHIMX OKCUAOB U MMIPOKCUIIOB

Pa3ne.11 4, CTpoeHne H CBOHCTBA OpraHH4YeCcKHX BellecTB

28

Tema 4.1
Knaccudukanms, crpoenue u
HOMEHKJIATypa OPraHuYeCKUX

BELLECTB

IlosiBneHne u pasBUTHE OPraHUYECKON XUMHUU Kak Hayku. [Ipenmer opranuudeckoi
XUMHH. MeCTO U 3HaYeHUe OPraHu4eCKOi XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
XHUMHUECKOE CTPOCHHE KaK MOPSIAOK COEAUHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJeHTHOCTH.  OCHOBHbIE  TIOJIOKEHUS  TEOPHUM  XUMHUYECKOIO  CTPOEHHS
opranudeckux coenuHeHuii A.M. Bytneposa. YriepoaHsblil CKeleT OpraHUu4YeCcKOi
MOJIEKYJIbI. 3aBUCUMOCTb CBOWCTB BELIECTB OT XUMHYECKOTO CTPOECHUs MOJEKYJI.
Hsomepust 1 nu3omepsl.

ITonsitne o ¢yHkunoHanmpHOH rpymme. Panukan. IlpuHoumsl kiaccupuKaim
OpraHUYeCKHX COeAuHeHuN. MexayHapoaHass HOMEHKJIATypa W TNPUHLHIbI
HOMEHKJIaTypbl oOpraHuveckux coenuHenuid. [loHsatue 00 asoTcomepIKaImux
COEAMHEHUSIX, OMOJIOTMYeCKH aKTUBHBIX BEIIECTBAaX (yIJIEBOMAX, JKUpPAX, Oenkax u
Op.), BBICOKOMOJIEKYJISIPHBIX COENUHEHHAX (MOHOMEp, TOJHMEpP, CTPYKTypHOE
3BEHO)

IIpakTuyeckoe 3anaTHE NoS

HomeHknaTypa OpraHMYeCKHUX COEOUHEHUN OTHENBbHBIX KJIACCOB (HACBHIIEHHBIE,
HEHACBILIECHHBIE U aPOMATHYECKHE YIIIEBOAOPOABI, CIIUPTHI, (PEHOJNBI, aIbIETUIbl,
KETOHBI, KapOOHOBbIE KHUCIOTBI U ap.) COCTaBieHHE MOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJT OPTaHUUECKUX BELIECTB OTIEIBHBIX KJIACCOB, UCMONMB3Ys HX
Ha3BaHMsI 110 CUCTEMAaTUYECKOH 1 TPUBHAJIBHON HOMEHKIIAType (3TUJICH, alleTHIICH,
ruiepuH, GeHo, GopMaNbIeru/l, YKCYCHAs KUCIOTA, TIUIHH).

Pacuers mpocreiimeii (GopMynbBl OPraHMYECKOH MOJEKYJbl, HCXOOI U3
3JIEMEHTHOTO cocTtasa (B %0).

OK 01
IIK 2.6
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Tema 4.2
CBaolicTBa OpraHUYECKUX
COeIMHEHU N

DU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHHI OTIAEJbHBIX KJACCOB
(ocobeHHOCTH KiIacCU(pUKALIMN U HOMEHKJIATYPbl BHYTPHU KJIACCA;, TOMOJIOTHUECKUH
psin u obmast popmya; usomepust; GpusudecKre CBONCTBA, XUMHYECKHE CBOHCTBA,
crocoObl  TIOJYYEHUs1) IPEACNIbHbIE YIJIEBOAOPOABLl (QNKaHbl W IUKIIOAJKAHBI).
l'openne MeTaHa kak ONMH W3 OCHOBHBIX UCTOYHUKOB TEIUIa B MPOMBIILIEHHOCTH U
ObiTy. CBONCTBAa MPUPONHBIX YIJIEBOAOPOIOB, HAXOXACHHE B TMPUPOAE U
MPUMEHEHNE aJIKAHOB.

HenpenenbHbie (akeHbI, aJKUHBI U AJKAJAUEHbI) U apOMATHYECKUE YTIIEBOIOPOIBL.
I'openue anernieHa Kak UCTOYHHUKA BBICOKOTEMIIEPATYPHOrO IMJIAMEHH AJIsl CBAPKHU
1 PE3KU METAJIJIOB

Kucnoponconep:xamue COeIUHEHUS: COUPTHI U (PeHOsbl, KapOOHOBBIE KHCIIOTHI,
AJIbACTUbBI U KETOHLI,

Kucnoponconepskaime coequHeHUs: 3QUPBL, JKUPBI, YTICBOABL.

IIpakTHyeckoe NPUMEHEHHE KHUCJIOPOACOAEPKALINX OPraHUYECKUX  COeNHHEHUN
(3TMNeHrIUKONS, TIULeprHa, QeHona, popManbaeruia, aleTaablernaa, YKCyCHON
KUCJIOTBI). MblJIa Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT. MOMIIUE CBOWCTBA
MBLIA.

AzoTrconmepskaimie — coenuHeHUs ~— (AMUHBI M AMHHOKHCJIOTBL,  O€JKH).
BricoKOMOJIEKYIIpHBbIE COSAMHEHMS (CHHTETHYECKHE U OMOJOTHYEeCKU-aKTHBHBIE).
Mosnomep, monuMep, CTPYKTypHOe 3BeHO. [lonnMepusauus >THiieHa KaKk OCHOBHOE
HAIPaBJICHUE €r0 UCTIOJIb30BAHMSI.

IeHernueckasi CBS3b MEKAY KJIACCAMHU OPTaHUYECKUX COSTMHEHUH

[IpakTuueckoe 3anaTue Ne6
CBolicTBa OPraHUYECKUX COSTMHEHUN OTIEIbHBIX KJIACCOB (TPUBUANIbHAS U

MEKIyHapOIHAs HOMEHKIIATYPa, XHMUYECKHE CBOWCTBA, CIIOCOOBI MOy YEHHS):
npenenbHble (AJTKaHbl M IUKJIOAIKAHbI), HETIPEIeIbHbIE (aJIKEHBI, aTKUHB,
aJIKaJUeHbl) 1 ApOMATHYECKUE YTIIEBOJOPOIBL, CIIUPTHI B (PEHOJIBI, KApOOHOBBIE
KUCJIOTBI ¥ 3(UPHI, ANbJETUABI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTBHI,
BBICOKOMOJICKYJISIPHBIE COSTUHEHHSI.

OK 01
OK 02
OK 04
IIK 2.6
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IIpakTHyeckoe 3ansaTHE No7

CocraBneHne cxeM peakiuii (B TOM 4YHCIEe TIO MPENJIOKEHHBIM IIeTOYKaM
NPEBPALICHHI), XapPaKTEPU3YIOLIUX XUMHUYECKHE CBOWMCTBA  OPTaHMYECKHX
COCAMHEHUI OTHENbHBIX KJIACCOB, CHOCOOBI HMX TOJNyYeHHs] W Ha3BaHUE
OPraHUYeCKHX  COCJUHEHHH 1O  TPUBHUAIBHON  WMJIM  MEXIYHApPOIHOHU
CHUCTEMATU4YECKON HOMEHKJIAType.

3anaHus Ha COCTaBJIeHHE YPABHEHUNM XUMHUYECKUX PEaKLMH C y4acTHeM

OpPraHUYECKUX BEILECTB HA OCHOBAHUM MX COCTaBa U CTPOCHMUSI
ITonyuenne »TuaeHa U HU3y4YeHHE €ro CBOHCTB. MozaenupoBaHue MOJEKYJd U
XUMHUYECKHX MPEBpaLleHH Ha IpUMepe dTaHa, STUJIeHA, alleTUIIeHa U JIp.

Tema 4.3
Wnentudukanus opraHMueCKux
BEIIECTB, X 3HAUYCHUE U
pUMeHeHUe B OBITOBON U
MPOU3BOACTBEHHOMN
NEeSITeIbHOCTH YeJIOBEKa

buoopranudeckne coenunenus. [IpuMeHeHne U OMOJIOTUYECKAsl POJb YIJIEBOIOB.
OxucneHne yriaeBONOB — WCTOYHHK OHEPrUM JKUBBIX oOpraHu3MoB. OOmactu
npuMeHeHuss aMuHOKHCIOT. [lpeBpammeHuss O€NKOB THINM B OpraHU3Me.
buonoruveckne ¢yukuum OenkoB. buonmormyeckue (GyHKIUU KUPOB. Poib
OpPTaHUYECKON XUMHUU B PELISHUH MPOOJIeM MUIIEBOH OE30MacHOCTH

Ponp oprannueckoll XUMHH B PELICHUH MPOOJIEM 3HEPreTHIECKOi 0e30MacHOCTH, B
Pa3BUTHU MCAULUHDBI, CO3aHUN HOBBIX MATCPUAJIOB, HOBBIX MCTOYHUKOB SHEPIrUU
(anmpTepHATUBHBIE HMCTOYHWKU SHepruu). OmacHOCTh BO3NEHCTBHA HAa JKUBBIE
OpTraHU3Mbl OPraHUYCCKUX BELICCTB OTACJIbHBIX KJIACCOB (er'IeBOI[OpOI[bI, CIINPTBHI,
(I)GHO.]'IBI, XJIOPOPTaHUYECCKUE TTPOU3BOAHBIC, aJIbACTUABI U ,[[p.), CMBICJI TTOKAa3aTeJIsAz
MPefeJbHO AOMYCTUMON KOHUEHTPaLuu

IIpakTuyeckoe 3ansaTHe Ne8

Unentndukanuss OpraHNYECKHX COCOUHEHMH OTHENbHBIX KJIACCOB (Ha NpHUMEpe
aNbErU0B, KpaxMaa, YKCyCHOI KHCIIOTBI, O€NKOB U T.II.) C UCIOJNB30BAHUEM HX
(U3NKO-XUMHUYECKUX  CBOMCTB U  XapPaKTEPHbIX  KAYECTBEHHBIX  PEAKLIHIL.
Henatypauus Oenka npu HarpeBaHuH. L{BeTHbIe peaknyn OenkoB. BosHMKHOBEHHE
AHAJIUTUYECKOTO CUTHANA C TOUKU 3PEHUsI XUMUUECKUX MPOLIECCOB MPU NPOTEKaHUU
KQ4eCTBEHHOH peaKknHH, TMO3BOJBIOLIEH UACHTH()UUHPOBATh MPEIJIOKEHHBIE
OpraHUYeCcKHe BelleCTBa

OK 01
OK 02
OK 04
IIK 2.6

Pa3znen S. Kunernueckue u rTepMoaMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHHSI XHMHYECKHX PeAKIHH
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Tema 5.1

CKOpOCTh XUMHUYECKUX PEAKLIUH.

XUMHUYECKOE PABHOBECHE

CKOpOoCTb peakiuy, €€ 3aBUCUMOCTb OT pPAa3IMYHbIX (PAKTOPOB: MPHPOIBI
pearupyoLux BeLECTB, KOHLEHTPALMH pearupyromux BEIIeCTB, TeMIepaTyprl U
IUIOINAIN PEAKIIMOHHON MOBEpXHOCTH. TerioBble 3(h(HEeKThl XUMHUUECKNUX PEaKIIHi.
DK30- U S3HAOTEPMUYECKHE, PEAKLIUH.

OOpaTumMocTh peakunii. XMMUYECKOE PABHOBECHUE H €r0 CMEIISHHE O] JeHCTBUEM
pa3nu4HbIX  (PaKTOpOB (KOHLEHTpALUS PEareHTOB WM MPOXYKTOB PEaKIUH,
IaBJIEHUE, TEeMIlepaTypa) MAJil CO3JaHHWs ONTUMAJBHBIX YCIOBHHA MPOTEKAHUS
xuMHuueckux npoueccos. Ilpunnun Jle [atense

IIpakTHyeckoe 3ansaTHe No9

Pemenne npakTUKO-OPHMEHTHUPOBAHHBIX 33JaHUH Ha aHAIH3 (PAKTOPOB, BIIUSIOIINX
Ha M3MEHEHUE CKOPOCTH XHMHYECKOM peakluH, B T.4. C MO3UIMI 3KOJOrHYECKU
1enecooOpa3HOro MOBEACHHWs B ObITY W TPYOOBOH JEATENBHOCTH B  LIENAX
COXPaHEHUs1 CBOETO 3/10POBbs U OKPY KAOLIEH NPUPOIHON CPEAbL.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3alaHUI HA NpUMeHeHue npuHuumna Jle-
IMatenpe 1yIsi HAXOXKIEHUS HANpaBeHUs] CMEIIEHUs PaBHOBECUS XHUMUYECKON
peakuuy 1 aHaiu3 (aKkTOPOB, BIMSIIOINX HA CMEILIEHUE XUMHUYECKOTO PABHOBECHS

OK 01
OK 02
IIK 2.6

Pa3nen 6. Pacreopnl

Tema 6.1

ITonsTue o pacTBopax

PactBoperne kak  ¢usuko-xummyeckuii  mpouecc.  PactBopel.  CrocoObl
IIPUTOTOBJIEHHUST PacTBOpOB. PacTtBopmmocTtb. MaccoBast [ONIsT  PacTBOPEHHOTO
BemecTBa. CMBICT TOKas3aTesl MPEAeNbHO IOMYyCTUMOM KOHLEHTPALMH U €ro
HCTIONIB30BAHHUE B OLIEHKE SKOJIOTNIeCKON 0e30ImacHOCTH.

[IpaBuna 3KOJOTHUYECKH ILe1ecO00pPa3HOrO TMOBENeHUs: B OBITY U TPYAOBOM
JESTEIbHOCTH B LIENIAX COXPAHEHUs CBOErO 30POBbsl U OKPY KAKOLIEH NMPUPOTHON
Cpenbl, OMaCHOCTb BO3ACHCTBHUS HA KUBbIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
Pemenne npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUl Ha PacTBOPBI,
HCTIOJIB3YEMbI€ B OBITOBOM M MPONU3BOACTBEHHON IESATEIIbHOCTH YEIOBEKA

OK 01
OK 02
OK 07
IIK 2.6
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[pakTuueckoe 3anaTue NelQ

[IpurorosneHue pacTBOPOB 3alaHHON (MaccoBOM, %) KOHLIEHTpaLMH (C TPAKTUKO-
OPUEHTHPOBAHHBIMH BOMPOCAMH) U OTIPENEIEHUE CPENbl BOIHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHNE PACTBOPOB

IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAEPKRAHUE

Pasznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOU JeSITeJIbHOCTH YeJI0BeKAa

Tema 7.1
Xumust B ObITY U
MIPOU3BOACTBEHHON
JEeATEIbHOCTH YeJIOBEKA

Hoselilnne QOCTUMIXKEHUS XUMHUYECKON HAyKM M XHMMHYECKOH TexHosoruu. Posb
XUMUU B O0ECNEYeHHH JKOJIOTMYECKOW, JHEPreTHMUeCKOH M THINeBOH
0e30MmacHOCTH, Pa3BUTHH MenuLUHBL. lIpaBHia moucka W aHaiuM3a XUMHUYECKOH
uHpOpPMALIMK W3 PA3IMYHBIX HCTOYHUKOB (Hay4yHas U ydeOHO-HaydHas
JUTEpaTypa, CPEeACTBa MaCCOBOM nHpOopManmy, ceTb MHTEpHET)

IIpakTuueckoe 3ansitue Nell

Ilouck u aHanu3 KEHCOB O MPUMEHEHWHW XUMHUYECKUX BELIECTB U TEXHOJIOTHUH C
yderoM Oynymed mnpodeCCHOHABbHOW MAESITeIbHOCTH 1O TeMaM: BasKHEHIwe
CTPOMTEJIbHBIE MaTepuajibl, KOHCTPYKLIMOHHBIE MaTe€pHUaNibl, KPacKH, CTEKJO,
KepaMuKa, MaTepuasbl 1l SJICKTPOHUKH, HAHOMATepHaJIbl, TEKCTHJIbHBIE BOJIOKHA,
UCTOYHUKU SHEPTHH, OPraHUYeCKHEe W MHUHEpAJIbHbIE YAOOpEHWUs], JICKaPCTBEHHBIE
BEIIECTBA, OBITOBAST XUMMUSI.

[pakTuueckoe 3anaTue Nel2

3ammra: [IpencrasneHne pe3yibTaTOB PeIleHHUs] KeHcoB B (popMe MUHHU-AOKIATA C
Mpe3eHTalHe

OK 01
OK 02
OK 04
OK 07
IIK 2.6

AudpepeHnupoBaHHbIi 3a4eT

nToro

78
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3. YCJ0OBUSA PEAJIMZAIIAUA ITPOI'PAMMBI
OBIIEOBPA3OBATEJILHON JUCHUILJIAHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

Peanuzanus nporpaMMsl TUCUUIUIMHBI TPEOYeT HATMUKS y4eOHOro KaObuHeTa
«XumMus» W/ WM yueOHOH XUMUYECKOM 1abopaTopuu.
O6opynoBanne yueOHOro KabuHera:
- MOCAQI0YHBIE MECTA IO KOJIMYECTBY O0YUAOIINXCS,
- paboyee MeCTO MpenoaaBaTelis,
- TOCKAa KJIacCHast
- y4eOHO-METOINYECKOE 00ECTICUEHHE,
- KOMIUIEKT Y4YeOHO-HArsAHBIX MOCOOMH MO IUCUUILUIMHE «XUMUS» (CTECHIBL,
CXEMbI, TaOMUIBI, OMOPHBIE KOHCHEKTHI, Y4YeOHBIE MMOCOOWs, CIPABOYHBIE
Marepuanabl, HAOOPbl  INAPOCTEP)KHEBBIX ~ MOJECIEH  MOJNEKYJ,  MOJENH
KPUCTAUIMYECKUX PEIICTOK, KOJUICKIIMA MPOCTBIX M CIIOKHBIX BEIIECTB W/WIA
KOJUIEKIIAW IOJTUMEPOB; KOJUIEKIHS TOPHBIX MOPOJ U1 MUHEPAJIOB);
- Habop nocy1bl, 000PYAOBAHUS U PEAKTUBOB ISl IEMOHCTPAMOHHOTO
SKCIEPUMEHTA U JTA0OPATOPHBIX OMBITOB.
Texnuueckue cpeacTBa 00y4eHUst:
- KOMITBIOTEP C YCTPONCTBOM MPOU3BEACHHUS 3BYKA,
- IPUHTEP;
- MYJIETUMEIUA-TIPOCKTOP;
- OKpaH

3.2. Uapopmanuonnoe odecnieyenue o0y4deHusi. IlepeyeHb pekomMeHayeMbIX
y4eOHbIX u3nanmii, UHTepHeT-pecypcoB, J0NOJIHUTEIbHOI JIUTEPaTyPhl

i1 o0y4Harommxcst
1.Adunorenosa 1.B.
Xumus: y4eOHUK U MPAKTUKYM JJIsl CPEAHETO MPO(ECCHOHATBHOTO
oOpazoBanus/M.B. Apunorenora,J1.B.badbkos,B.A Ilonkos — 2¢ u3p.,-ucnp.
nor.- Mocksa: M3narensctBo FOpaidt, 2023. - 291c¢
Pexxum nocryna: https://urait.ru/viewer/himiya-513807#page/S

Jns npenogasareieii

Konctutyums ~ Poccumiickoii ~ ®denepaumu  (MpuHATA  BCEHAPOIHBIM
roinocoBanuemM 12.12.1993) (c yderom mnompaBOK, BHECEHHBIX (peaepaTbHbIMUA
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KOHCTUTYIIMOHHAMU 3akoHamMu P® o mnomnpaskax k KoHctutyuum PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-0OK3) // C3 PO. — 2009. — Ne 4. —
Cr. 445.

OenepanibHblii 3akoH OT 29.12. 2012 No 273-®3 (B pea. (denepanbHbIX
3akoHOB 0T 07.05.2013 No 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 No
11-®@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 No 84- @3, oT 27.05.2014 Ne 135-
@3, ot 04.06.2014 No 148-Dd3, ¢ u3M., BHCCCHHBIMU DeNePaTbHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O06 obpazoBanuu B Poccuiickoii denepanmimy.

[Tpuka3 MunoOpnayku Poccum ot 17.05.2012 Ne 413 «OO0 yTBEp:KIECHUU
(enepaIbHOrO  TOCYIAapCTBEHHOIO  00pa30BaTENBHOIO  CTAaHAAPTA CPEOHETO
(monHoro) oduiero o6pasoBanus» (3apeructpupoad B Muntocre PO 07.06.2012
No 24480.

[Tpukaz MunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuun
u3MeHeHnii B Ilpukaz MunucrepcTtBa oOpa3oBaHuss W Hayku Poccuiickoi
Oenepanun - ot 17.05.2012 Ne 413 "OO6 yrBepkiacHUH (PEAEPATBHOTO
rOCyIapCTBEHHOIO 00PAa30BATENBHOIO CTaHAApPTa CPEAHErO (MOJHOr0) OOILIEro
oOpazoBaHus"».

[Tncemo [lenaprameHTa rocyAapCTBEHHOM MOJMTHUKKA B cepe MOArOTOBKH
pabounx kaapoB m JIIO MunoOpnayku Poccum ot 17.03.2015 No 06-259
«PexkoMeHIaMu Mo OpraHru3aly MOJYYEHHs] CPEAHEro o0wmero oOpa3oBaHus B
npenenax OCBOCHHs 00Pa30BaTEIbHBIX MPOrPaMM CPEAHETO MPOPECCHOHATBHOIO
oOpazoBanusi Ha 0a3e OCHOBHOro oOwiero oOpa3oBaHusl C y4e€TOM TpeOOBaHWM
(enepalbHBIX TOCYAAPCTBEHHBIX O0pa30BATENbHBIX CTAHAAPTOB M IMOJy4AeMOMH
npodeccuu Win CNenrUaIbHOCTH CPETHETO MPOPECCUOHATTBHOTO 00Pa30BAHMSY.

HNHTepHeT-pecypesl

www.fcior.edu.ru (DenepanbHblid HEHTP
uH(pOPMaMOHHO-00pa30BaTelIbHbIX pecypcoB — DIIAOP).

http://www.window.edu.tu  (ExuHoe OKHO nocTyna K 0Opa3oBaTeibHBIM
pecypcam MHTEpHETA 1O XUMUH )

https://resh.edu.ru (Poccuiickas 31EKTPDOHHAS IKOJIA)
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Z[OHOJIHI/ITCJILHLIC HCTOYHHUKH

1.Pocun U.B., Xumust. YUeOHUK U 3aTaUHUK JJIs1 CPEAHET0 NPO(EeCCHOHATBHOTO
obpazoanust/ 1.B.Pocun,JI./]. Tomuna, C.H.ConoBbeB - MockBa: M3naTeabcTBoO

IOpaiit, 2023. - 420¢
Pexxum noctyna: https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-

512022#page/S
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4. KOHTPOJIb n

OIEHKA

PE3YJIBTATOB

OBIIEOBPA3OBATEJILHONI JUCHUATLIAHBI

KoHTpone # OLEHKAa pe3ysibTaTOB OCBOEHUS 001Ic00pa30BaTEIbHOM
JUCLUATIIIMHBIL PACKPBIBAETCS YEPE3 AUCUMIUIMHAPHBIC PE3YIbTAThl, HAMPABICHHBIE
Ha (OpMHUPOBAHKE OOIUX M MPOQPECCHOHAIBHBIX KOMIETEHUMH MO pasjenaM U
TEMaM COJAEPKaHMsl y4eOHOTo Marepuana

O6masn / Pa3znen / Tema Tun oueHOYHbIX
npogeccHOHATBHAS MeponpHsSTHH
KOMIIETEHIHS
OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2
OK 02 Tema 1.2 Tema 3.2 Tectuposanue
OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, BrimonHeHne npakTUYECKUX
Tema 4.3, TemaS.1 ;Tema 6.1 3a/laHui
OK 02 Tema 1.2 , Tema 4.2, Tema 4.3, TemaS.1,
Tema 6.1
OK 04 Tema 4.2, Tema 4.3,
OK 07 Tema 6.1, Tema 7.1
OK 01 Tema 1.1, Tema 2.1, Tema 2.2, Tema 3.1, | Pemenne 3agau
Tema 3.2, Tema 4.1, Tema 4.2, Tema 6.1
OK 02 Tema 3.2, Tema 4.2, Tema 6.1
OK 04 Tema 2.1, Tema 2.2, Tema 4.2,
OK 07 Tema 6.1
OK 1,0K 2, OK 4, Tema 7.1 Boemonnenne w  3amura
OK 07, TIK 2.6 KEHCOB
OK 1,0K 2, OK 4, Pasmen 1 Pasmen 2 Pasmen 3 Pasmen 4, | JuddepenumpoanHsiii

IIK 2.6

Pasnen 5 Paspen 6

3a4eT
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