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1. OBIIIASA  XAPAKTEPUCTHUKA PABOYEWM ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCHOUILTAHBI « XUMUSI»

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

OO0wmeoOpa3oBareiibHas TUCLHUILIMHA « XHMHs» SBISCTCA 00S3aTENIbHON YaCThbIO
0011e00pa3oBaTENBHOI0 UKIa 00pa30BaTENbHON MPOrPaMMbl B COOTBETCTBUM C
OI'OC CIIO no cmnenmambHOcTH 11.02.06 TexHuueckas dKCITyaranus
TPAHCHIOPTHOTO PATUOIICKTPOHHOTO 000PYA0BaHUS (TI0 BUIaM TPAHCIIOPTA).

1.2. Henn 1 nyIaHUPyeMbIe Pe3yJabTATHI OCBOCHUS THCHUIJINHbBI:

1.2.1. lleam 1 337249 AUCUUIIMHBI

@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  pEakUuid, OOBSICHATH WX  CMBICIL,
MHTEPIPETUPOBATE PE3YIBTATH XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTb  HABBIKM  MPOBEACHUS  MPOCTEHIIAX  XMUMHYECKUX
SKCIECPUMEHTAJBHBIX HUCCIICIOBAHUNA C COOJIFONECHWEM TPaBWI  OE€30MacHOIro
oOpalieHus C 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) chopMUpOBaTh MOHUMAHUE 3HAYMMOCTH JOCTHIKEHUM XUMUYECKOW HAYKH W
TEXHOJIOTHA JUIsl Pa3BUTHUS COLMAIBHON U TPOU3BOACTBEHHOM cep.



1.2.2. TlnaHupyemble pe3yJbTaThl OCBOCHUS 001Ico0pa3zoBaTeibHOi aucuuinibl B cooTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoee ®I'OC COO
Kon u HanmeHnoBaHue [1nanupyeMble Pe3yabTaThl OCBOCHUS IACHUILIHHBI
(opMuUpyEMBIX OO0mue JIMCIMIUTMHAPHBIE
KOMOETCHIMN

OK 02. Ucnonb3oBath
COBPEMCHHBIC CPEICTBA
MOWCKA, AHATTN3a U
HHTEpHpeTann nHPOpPMaLIIH,
1 MHQOpMAaLIMOHHEIC
TEXHOJIOTHH A1 BHITIOTHCHUS
3a1a4 mpoeCCUOHATBHON

JICATCITBHOCTH;

B yacTu TpyA0BOT0 BOCIIUTAHMS
- TOTOBHOCTh K TPYdy, OCO3HaHHWE IEHHOCTHU
MAacTepCTBa, TPYA0MO0HE;

- TOTOBHOCTb K AaKTHBHOH  JCATENBLHOCTH
TEXHOJIOTHYECKON u COLMAIIBHOMN
HAMPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH,
IUIAHAPOBATh M CAMOCTOSITEJIBHO — BBIMOJHSTH
TaKyH0 ACSITENBbHOCTD,

- UHTEPEC K pa3IM4YHBIM cepam
Npo(EeCCUOHATIBHOMN AESITETEHOCTH,

OBiageHue  YHUBEPCAJIbHBIMH  y4eOHBIMH
NMO3HABATE/IbLHBIMU /ICHiCTBUSIMM:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBHS:

- CaMOCTOSTEIILHO (dopmyanpoBaTh 17}
aKTyaJu3upoBaTh NPOOIEMY, pacCMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBECHHBIM MPHU3HAK WM
OCHOBaHHUsSI JJis CpaBHEHMS, KiIacCU(DUKAMKA W
000011ICHNS,

- OMpEeACnATh IeNu JACATEIbHOCTH,
napaMeTpbl ¥ KPUTEPUH UX TOCTHIKCHUS,
- BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHBOPEUMS B
PacCMaTPUBACMBIX SBJIICHUSX,

3aaaBaTb

- BJIAJACTh CHUCTEMOM XMMHYCCKMX 3HAHWH,
KOTOpas  BKJIFOYACT:  OCHOBOIOJIAraroliue
MOHATHS  (XUMMYECKUM  DJIEMEHT, aroM,
AJNICKTPOHHAsl 00oJiouka aroma, s-, p-, d-
AIICKTPOHHBIE ~ OpOWTaIM  aTOMOB, HOH,
MOJICKYJIa, BAJICHTHOCTD,
ANEKTPOOTPULIATEILHOCT, CTEIICHb
OKHMCJICHUS, XUMHYECKas CBSI3b, MOJb,
MOJIIpHAsi ~ Macca, MOJSIpDHBIH ~ 00ObeM,
VIJIEPOAHBIA  CKENET,  (PyHKIIMOHAJIbHAS
rpynmna, paavKan, HW30MEpUs, H30MEpHI,
TOMOJIOTHYECKUI psa, TOMOJIOTH,
YTJIEBOIOPOABIL, KHUCJIOPO/I- u
a30TCOACPIKAIINE COCIMHCHUS,
OMOJIOTHYECKU BEIIICCTBA
(YIJIEBOMBI,  SKApBI, O€JIKW), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCUHCHUS,
KPUCTAJUTMYECKas pEIIETKA, THIIBI
XUMUYECKAX  PEaKnuil  (OKUCIUTEIbHO-
BOCCTAHOBHUTEJILHBIC, 9K30-U
SHJOTCPMUYECKHUE, peakuuu HMOHHOTO
oOMeHa), pacTBop, DICKTPOJIUTHI,

AKTUBHBIC




- BHOCHUTHb KOPPEKTUBBI B  JEATCIIBHOCTB,
OLICHWBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OLICHWBATh PUCKH MOCICACTBUIN ACITEILHOCTH,

- pa3BMBaTh KPEATHBHOE MBILIICHUE TTPH PEIICHUN
JKU3HCHHBIX MPOOJIEM

0) 0a3oBbIe HCC/IEA0BATEILCKHE el CTBUS

- BJQACTh HaBbIKAMHU Y4eOHO-MCCIIEA0BATEIBCKOM
U TPOCKTHOW  ACATENLHOCTH,  HaBBIKAMHM
paspelieHus npodJIeM;

- BBISBJIATH TPUYMHHO-CIICCTBEHHBIC CBSI3U W
aKTyaJu3UpOBaTh 3a/1a4y, BbIJBUTATh TUTIOTE3Y €€
pelieHus, HAXOJUTh apryMEHTHI JUTS
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHUH, 3a7aBaTh
napaMeTpbl ¥ KPUTCPUH PEIICHHUS,

- aHaJM3WPOBATH MOJYUYCHHBIC B XOJAC PEIICHUS
3a/a4M Pe3yJbTaThl, KPUTUUYECKU OICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3MPOBAThH HM3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMETh MEPEHOCUTHL 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIACTH JKU3HEACATEIIBHOCTH,

- yYMeThb HWHTErPUPOBaTh 3HAHWS W3 Pa3HbBIX
OPEIMETHBIX 00JIACTEN;

- BBIABUTATh  HOBBIE  WJCHM, Mpeajararb
OPUTHUHAJILHBIC TIOIXO/IbI U PEIICHMS,
- COCOOHOCTH UX HUCIIOJIB30BAHM S B

[TO3HABATEIILHON W COLUAIIBHON IIPAKTUKE

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

XUMHYECKOTO  CTPOCHUS  OPraHUYECKUX
Bemects AM. bytnepoBa,  Teopus
ANEKTPOJIUTHYECKON JIUCCOLUALINH,

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

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

- YMETh BBISABIIATH XaPAKTEPHBIE NMPU3HAKH U
B3aUMOCBS3b M3YYEHHBIX MOHSTHUM,
MIPUMEHATE COOTBETCTBYIOIKAE TMMOHATHS TIPU
ONUCAHUU CTPOEHUSA 51 CBOMCTB

HCOPraHu4CCKUX U OPraHnidCCKux BCIOCCTB U
ux HpeBpameHHﬁ; BBIABJIATE B3aMMOCBA3b

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

- YMETh  MCHOJIb30BaTh  HAMMEHOBAHUS

XAMHUYECKUX COCOUHEHHUIN MEXIYyHAPOIHOIO
COI03a TEOPETHUYECCKON W NPUKIAJIHON XUMHUU




W TPUBHAIBHBIC HA3BAHWUS  BAKHCHIINX
BCIIECTB (ATWICH, alECTUJIEH, T[JIUIEPHH,
(denon, Qopmanbacruj, YKCyCHas KHUCIOTa,
[JIMOAH, YTapHbBIl ra3, VYIJIEKUCIBIA Tas,
aMMHaK, TralieHas W3BECTh, HETAIICHAS
U3BECTh, TNUTHEBAs CcoJa W JIPYTHX),
COCTaBJISATh (POPMYJIBI HEOPraHWYECKUX U
OPraHUYECKUX BEIIIECTB, YPaBHCHHS
XUMUYECKUX PEAKIUH, OOBSICHATH UX CMBICI,
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 COCIMHEHNH,

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

- chopMHpoOBaTh  MPEACTABJICHHUS: 0
XUMHYECKOMN COCTaBJISAIOIIEH
€CTECTBCHHOHAYYHOH KapTWHBI MUpa, POJIU
XUMUW B TO3HAHWW SIBJICHUWA NPHUPOJBI, B
(OpPMHUPOBAHUM MBINUICHUS W KYJBTYPbI




JUYHOCTH, ee (YHKIMOHAIBHOH
IPAaMOTHOCTH, HEOOXOAMMOW JJsl PEIICHUs
NPAKTUYECCKUX  33Ja4 M OKOJIOTMYECKH
00OOCHOBAaHHOTO  OTHOLICHHSI K  CBOEMY
3I0POBBIO U TPUPOHOM CPEAE;

- YMETh MPOBOJUTH PACUYEThl IO XUMUYECKUM
dopMynaMm M  ypaBHECHHSM XHMHYECKHX
peakuMii ¢ MCHONb30BAHUEM (PU3MYECCKHUX
BEJIMYMH, XapaKTEPU3YIOIMX BELIECTBA C
KOJIMYECTBEHHONW CTOPOHBI. MAacChl, 00beMa
(HOpMaJbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA
BELICCTBA, MCIOJTb30BAaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS TSl IPUHSATUS PELICHAN
B KOHKPETHBIX JKU3HECHHBIX CHTYyalMsX,
CBS3aHHBIX  C  BEHIECTBAMH M HX

MPUMEHEHUEM
OK 03. TInanmnposats u B o0s1acTH 3K0/10rH4ecKoro BOCIHTAHHSL: - cq)opME/IpOBaTb [PEACTaBICHAS: O
- c(pOpMUPOBAHHOCTh HKOJOTUYECKON KYJIBTYPbI, | XUMHUYECKOM COCTaBJISFOLLEH

peann30BbIBaTh COOCTBEHHOE
npodheCCUOHATBHOE U
JIMYHOCTHOE Pa3BHUTHE,
NpeANPUHIMATENBCKYIO
IeATENbHOCTD B
npodeccuoHanbHOM cdepe,
UCIOJIB30BATH 3HAHUS 1O
(bMHAHCOBOI rPaMOTHOCTH B
Pa3IMYHBIX JKU3HEHHBIX

CUTyaludax

[MOHUMAHKUE BIIUSAHUSA COLMATIBHO-3KOHOMHYECKUX
IIPOLIECCOB  HA  COCTOSIHME  IPUPOAHONM |
COLMANBHONW Cpedbl, OCO3HaHWE TNOOATBHOIO
XapakTepa 3KOJOTHYECKUX MTPOOIIEM;

- IUTAHAPOBAHWE W OCYLIECTBIICHUE JEUCTBUIA B
OKpPY>KaroIle cpeae Ha OCHOBE 3HAHUSA LEJen
YCTOMYUBOTO Pa3BUTHS YETOBEYECTBA,

AKTUBHOEC HENPUATHE JEUCTBUH, NPUHOCAIINX
BpEI OKPY KAIOIIEN CPENE,

- YMEHHME MPOTrHO3MPOBATh HEOIArOMPUSTHBIC

€CTCCTBCHHOHAYYHOM KapTWHBI MHpA, POJIU
XUMUM B TIO3HAHWW SIBJICHUH TPUPOABI, B
(GOpMUPOBAHUM MBIIIJICHUS W KYJIBTYPbI
JMYHOCTH, ee (GyHKIMOHATBHON
IrPaMOTHOCTH, HEOOXOAMMOW JJisi PeIICHUs
OPaKTHYECKMX  3aJa4 W DKOJIOTMYECKU
0OOCHOBAaHHOTO  OTHOUICHHSI K  CBOEMY
3I0POBBIO U TIPUPOJIHOM Cpeae;

- yMeTb cOONIoaTh MpaBuia IKOJOTHUYECKU
11eJIeCO00PA3HOr0 MOBEJCHUS B OBITY M




DKOJIOTHYECKHE TMOCIEACTBUS IPEAIPUHAMAECMBIX
JEUCTBUN, IPEAOTBPALLATE UX;

- paciupeHue OMbITa JESATELHOCTH
HKOJIOTMYECKOM HAMTPABICHHOCTH,
- OBJIAJICHHAE HaBBIKAMH y4eOHO-

MCCIIE0BATENBCKOM, MPOEKTHOW W COLMAIBHOMN
JEATEIIBHOCTH,

TPYAOBOU IEATEIBHOCTH B LIEJISIX COXPAHCHUS
CBOETO 3I0POBbs M OKPY KAIOIIEHN ITPUPOSHOMN
Cpelbl, YYATBIBATH OIMIACHOCTH BO3JCUCTBUS
Ha OKHUBBIE OPraHU3MBI  OIPEACICHHBIX
BEIIECTB, IIOHMMAass CMBICI  IIOKa3aress
MPEAETBHON JOMYCTUMONW KOHIIEHTPALUU

OK 04. DddexTuBHO
B3aMOACHCTBOBATh U

paboTath B KOJUICKTUBE U

KOMAaHJE;

B o0s1acTH HEHHOCTH HAYYHOT'0 MO3HAHUS

. c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAyKh W OOIIECCTBCHHOW MPAKTHKH,
OCHOBAHHOT'O Ha JMAJIore KYJIBTYD,
CHOCOOCTBYIOLIETO OCO3HAHWIO CBOErO0 MECTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE A3BIKOBOW M YHATATEIHCKOMN
KYJIBTYPBl KaK CPEICTBA B3aUMOACHCTBUS MEXKIY
JIFOABMHU M TIO3HAHUSI MUPA,

- OCO3HAHUE LECHHOCTU HAYYHOW JEATEIBHOCTH,

TOTOBHOCTb  OCYLIECTBJIATH  NPOEKTHYH) U
UCCIIEI0BATEIIBCKY HO JEATENBHOCTD
WHAWBHUAYAJIGHO U B TPYIIIIE;

OBnaseHue  yHUBEPCAJIbHBIMH  y4€OHBIMH

NMO3HABATEJIbLHBIMHU i CTBUSIMU:

B) padora ¢ unpopmanueii:

- BJIQJICTh HABbIKAMU MOJIYYEHUS UHPOPMALIUUA U3
WUCTOYHHUKOB PA3HbIX THUIOB, CaMOCTOSITEIBHO
OCYILECTBIIATh MOUCK, aHAIN3, CUCTEMATU3ALUIO U
WHTEPNPETANI0 WH(OOPMAIIMU Pa3TUYHBIX BHJIOB

- YMETh IUJIAHUPOBATh W  BBINOJHATH
XUMUYECKANA OKCIEPUMEHT (IIPEBPALLECHHUS
OPraHUYECKMX BEIIECTB INPHA HArPEBAHUH,
MOJIyYEHUE ITUIIEHA U U3YUYEHUE E€r0 CBOWCTB,
KQUECTBCHHBIC PEAKLMA HA  aJbIACTHIBI,
KpaxMmayi, YKCYCHYI KHCIIOTY, JIEHATypauus
OENTKOB MPU HArpPEBAaHWM, L[BETHBIC PEAKLIUU

O€nKOB, TPOBOJAUTHL PEaKIMU HMOHHOTO
oOMEHa,  ompenensaTb  Cpeay  BOJHBIX
pacTBOPOB, KAYECTBEHHBIE PEAKIMU  Ha
cyJib(par-, kapOoHaT- U XJIOPUJ-AaHUOHBI, HA
KaTHOH aMMOHMUS, pelarhb
OKCIEPUMEHTAJIbHBIE  3aJaul [0  TeMaMm

"Metautel” 1 "Hemetauibl') B COOTBETCTBUA
C MpaBWIAMH TEXHUKHA O€30MaCHOCTH MPHU
oOpallieHuM ¢ BEUICCTBAMH M JTA0OPaTOPHBIM
000pyIOBaHUEM; MPEACTABIATH PE3YIBTATHI
XUMHUYECKOT0 SKCIIEPUMEHTA B (POpME 3anucu
VPAaBHEHHUI COOTBETCTBYIOIIUX PEAKIUNA H
(OopMynUpPOBaTh BBIBOJBI HAa OCHOBE 3TUX
PE3YIBTATOB;




¥ ()OpM NPEACTABIICHUS,

- cO37aBaTh TEKCThl B PANIMUHBIX (opmarax c
YU4ETOM Ha3HAYCHUsT HHQOpPMALMA W LETEBOM
ayoUTOPUM, BBIOMpPas ONTUMAIBHYIO  (Qopmy
NPEICTABJICHUS U BU3YAIH3ALU Y,

- OUECHWBAThb JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(pOpMalMK, €€ COOTBETCTBHEC MNPABOBBIM H
MOPaIbHO-3THYECKAM HOPMaM;

- MCNOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX W
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUH

- yYMETb  AHAJIM3UPOBATh  XUMHUUYECKYIO
WH(DOPMALMIO, TOJY4aeMyK0 M3  PasHbIX
MCTOYHUKOB (cpencts MaccOBOM

uHpopmanuu, cetb IHTEPHET 1 apyTHe),

- BJIQJIETh OCHOBHBIMH METOJIAaMH HAYy4YHOIO
MO3HAHUS BEIIECTB M XUMWYECKUX SIBJICHUN
(HaOMroAcHUE, W3MEPEHHME, OKCIEPHMEHT,
MOJIETUPOBAHUE ),

- YMETh MPOBOJAUTH PACUETHI O XUMUYECKAM
dbopMynaM M  YPaBHCHUSM XUMUUYECKHUX

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U | peakuuii ¢ MCHOJb30BAaHUEM (DUBHUECKUX
OPraHM3AallMOHHBIX  33Ja4 C  COOJIIOJICHHMEM | BEJIMYMH, XaPAKTEPU3YIOIIMX BEHIECTBA C
TpeOOBAHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, | KOJIMYECTBCHHON CTOPOHBI. MacChl, 00beMa
TUTUCHBI, PECYPCOCOCPEKEHUS, TMPABOBBIX W | (HOPMAJIbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA
ATUYECKUX  HOPM, HOPM  HWH(OPMAIIMOHHOH | BEIIECTBA, UCIOJIb30BATh CUCTEMHBIE
0€30MacHOCTH; XUMWYECKUAEC 3HAHMS JUISl IPUHSTHS PEIICHUMA
- BJIQJICTh HaBBIKAMHU PACMO3HABAHWS M 3AlIMTHl | B KOHKPETHBIX JKU3HEHHBIX CUTyallUsX,
uHpopmar, uHPOpPMAIMOHHONW OE€30MACHOCTH | CBSI3aHHBIX € BEIIECTBAMM U HX
JUYHOCTH, MPUMEHEHUEM

OK 08. Mcrioms3osats cpeactsa | = TOTOBHOCTH K CaMOpPa3BUTHIO, | - YMETh IJIAHUPOBaTh M BBIIOJHSTH

(HU3UUICCKON KYABTYPBI IS
COXPAHCHHS B YKPCIUICHHS
3I0pPOBbS B ITPOLIECCE
poheCCHOHATBHOM
JCSATCIBHOCTH U TTOACPKAHHSI
HEOOXOJUMOTO VPOBHS
duznuecKou

IOATOTOBJICHHOCTH,

CaMOCTOSITETBHOCTH ¥ CAaMOOTPEIEIICHULO,
-OBJIAJICHUE HaBBIKAMH y4eOHO-
MCCIIEI0BATENBCKOM, MPOEKTHOW W COLMAIBHON
JESATEbHOCTH,

OBaanenue YHHBEPCAJIbHBIMH
KOMMYHHKATHBHBLIMH JefiCTBHSIMU:

0) coBMeCTHasl 1esITeJIbHOCTD:

- TOHMMAaTh W HCIOJBb30BaTh MPEHMYIIECTBA

XUMUYECKMH OKCIIEPUMEHT (TpeBpallieHus
OPraHMYECKUX BEIICCTB TMPU HarpeBaHUH,
MOJTyYEHUE ATUIICHA ¥ M3YUEHHUE €T0 CBOMCTB,
KQUeCTBEHHBbIC PEAKIMM HA  AJIbJCTH]IBL,
KpaxMaJl, YKCYCHYIO KHUCIIOTY; JCHATypaius
OCNTKOB MPH HArPEBaHWU, I[BETHBIC PEAKIINU
OCNKOB, MPOBOJUTH  PEAKIMM  HOHHOTO
oOMEHa, ONpeAcNsITh  CPeay  BOJHBIX
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KOMaHJHON ¥ MHIUBUAYaIbHON PabOTHI;

- MPUHUMATL ILEJIN COBMECTHOW JEATEIBHOCTH,
OPraHu30BBLIBATh U KOOPIAUHUPOBATH ACHCTBUS 110
€€ JOCTHPKECHHUI). COCTABJIATH IUIaH JCHCTBHH,
pacIpenelsaTh POk ¢ y9€TOM MHEHUN YYACTHUKOB
00Cy>KIaTh pe3yJIbTaTbl COBMECTHOW PabOTHI;

- KOOPOWHUPOBAaTbH M BBINOJHATH paboTy B
YCIIOBHSX peaIbHOrO, BUPTYQJIBHOTO 51
KOMOMHHPOBAHHOTO B3aMMOECHCTBHS;

- OCYLIECTBJIATH IO3UTHBHOE CTPATETHYECKOE
[IOBEICHNE B PA3IMYHBIX CHUTYyalUAX, MMPOSBIATH

TBOPYECTBO 17} BOOOPaKEHUE, OBITh
VHULIMATHBHBIM
OBaanenue YHHBEPCAJIbHBIMH

PeryJsiTHBHBIMH /1€ CTBUSIMH:

') NpUHSTHE ce0s1 U APYTHX JIOAeI:

- TOPUHAMATh MOTHUBBI W APryYMEHTHI JPYIHX
JOJEH TP AHATIM3E PE3YNIBTATOB IEATEIBHOCTH,

- MPU3HABATH CBOE MPABO M MPABO APYIHUX JHOACH
Ha OIIMOKHU,

- Ppa3BUBaTh CIOCOOHOCTh MOHWUMATh MHUDP C
MO3UIIMU IPYroro 4ejaoBeKa,

pPacTBOpPOB, KA4YECTBEHHBIE PEAKUUM  Ha
cysbar-, kapOoHaT- U XJIOPUJ-aHUOHBI, HA
KaTHOH AMMOHHS, pewmarp
SKCIICPUMEHTAIIBHBIE  33Ja4d O  TEMaM
"Metaiel" 1 "Hemeramisl") B COOTBETCTBUM
C MpaBWIAMH TEXHUKHA O€30MaCHOCTH MPHU
oOpallicHuM ¢ BEUICCTBAMH M JTA0OPaTOPHBIM
000pyIOBaHUEM; MPEACTABIATH PE3YIBTATHI
XUMHUYECKOI0 SKCIIEPUMEHTA B (POpME 3anucu
VPAaBHEHHI COOTBETCTBYIOIIUX PEAKIUNA H
(OopMyTMpPOBaTh BBIBOJIBI HAa OCHOBE 3THUX
PE3YBTaTOB

[1K 5.1 BemoJyiHsTh
paboThI IO MOHTAXKY,
BBOJY B JICHCTBHUE,
JEMOHTAXKY
TPAHCIOPTHOTO
PAAMOAIEKTPOHHOTO

- TOTOBHOCTH K TPYdy, OCO3HAHHME IEHHOCTHU
MAacTepCTBa, TPYA0MO0HE;

-  TOTOBHOCTb K AaKTHMBHOM  JICATECIILHOCTH
TEXHOJIOTHYECKOM 151 COLIMAJIbHOM
HaMpPaBJICHHOCTH, CMOCOOHOCTh HWHHUIIMMPOBATH,
IUTAHUPOBATH M CAMOCTOSTEIBHO  BBIMIOJHATH

- yYMETb  AHAJIM3UPOBATh  XUMHUUYECKYIO
WH(DOPMALMIO, TOJYYaeMyK0 M3  PasHbIX
MCTOYHHUKOB (cpencts MaccoBOM

uH(popmanmu, cetb UHTEPHET U APYTHE),
- WUCMHOJIb30BaTh CHCTEMHBIE XHMHYECKHE

3HAHMST I T[PUHATHS — PEIIECHWd B
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o0opyaoBaHus, ceTei
CBSI3M U CUCTEM TIepeaayun
JQHHBIX, TT0 MOHTAXKY
KaO€eIbHBIX U BOJIOKOHHO-

ONTHUYECCKUX JIMHUNA CBA3U.

TaKyH0 ACITENBbHOCTD,
- BJIAJIETh HaBBIKAMM MOJYYEHUS WH(OPMALUU U3
VUCTOYHUKOB PAa3HBIX TUIOB, CaMOCTOSITEILHO
OCYILECTBIIATH MOKUCK, aHAIU3, CUCTEMATU3ALMIO 1
MHTEPIPETALNIO UHPOPMALUN PA3JIAYHBIX BUJOB
1 (hOpM NPEACTABIICHUS,

- OUECHWBAThb JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(poOpMalMK, €€ COOTBETCTBUEC MNPABOBBIM H
MOPaIbHO-3THYECKAM HOPMaM;

- MCNOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX W
KOMMYHHUKAIMOHHBIX TEXHOJOTHI B PEIICHUH

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHu3allMOHHBIX  3a7a4 € COOMIOJECHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUCHBI, PECYPCOCOCPEKECHUS, TMPABOBBIX U
AOTUYECKUX  HOPM, HOPM  WH(OPMAIMOHHON
0€30MacHOCTH,

- YMEHHME NPOrHO3MPOBATH HEOIArOMPUATHBIC
OKOJIOTUYECKHAE TOCIEACTBUSA IPEANPUHUMAECMBIX
JEUCTBUN, IPEAOTBPAILIATH UX;

KOHKPETHBIX JKU3HEHHBIX CUTYyaLUsAX,
CBA3aHHBIX  C
[IPUMEHEHUEM,

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

CpCAbl, Y4YMTBIBATHL OIIACHOCTDL BO3JICHCTBUS

BCIICCTBaAMH u nx

Ha OKUBBIE OPraHu3Mbl  ONPEHECITECHHBIX
BCIICCTB, MOHMMAas CMBICI  II0Ka3aTeis
MPEAETBHON JOMYCTUMONW KOHIIEHTPALUU

12




2. CTPYKTYPA U COJAEPKAHUE OBUIEOBPA3OBATEJIBLHONI

JUCHUATLIMHBI

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 YHCJIE!

TEOPETHUECKOE O0YUECHUE 2
MIPAKTUYECKUE 3aHATUSA 4
I GepPEHIMPOBAHHBIN 3a4€T 2
Hroro 78

Hrtorosas arrecranus B popme A depeHunpPOBAHHOIO 3a4eTa




2.2. TemaTH4yeCKHii IVIAH U COAEPKaHUE AUCHUILTHHBI « XUMUSD

Coaep:kaHue yueOHOro marepuaja (0CHOBHoOE H podeccCHOHAIBHO-

HaumeHoBaHue pa3aesioB 1 . O6bem dopmupyemsbie

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

Ba3oBbiii MoayJIb ¢ NpogecCHOHAILHO-OPHEHTHPOBAHHBIM COEPKAHUEM

OCHOBHOE COIePKAHNE 70

Paznen 1.OcHOBBI CTPpOCHHS BeleCTBA 8
CoBpemenHnass Mojenb CTpoeHust aromMa. CHMBONMYECKHH SI3bIK  XHUMHH.
XUMHUECKUI 3JIEMEHT. DJIEKTPOHHast KOoHpurypamus aroma. Knaccugpukanms
XUMHYECKHX JJIEMEHTOB (s-, p-, d-snmemeHThI). BaneHTHblE 3IEKTPOHBI. 2
BanentHocTts.
DNeKTpOHHAS TPUPONA XUMHYECKOH CBSI3H. DIEKTPOOTPULATENBHOCTh. BHIbI
XUMHYECKOH CBA3M (KOBAJIEHTHAs, WOHHAs, METAJUINYECKas, BOAOPOAHAsA) U 5
crocoObl ee 0Opa3oBaHUsI.

Tema 1.1.
CtpoeHne aTOMOB XUMHUYECKUX MpakTuyeckoe 3ansTeNel OK 02
SJIEMEHTOB U TPUpONia PeiieHue 3amaHuii Ha MCMOJNB30BaHME XUMHMYECKOHW CHMBOJMKA M Ha3BaHMM
XUMHMECKOM CBASH COENMHEHUH [0 HOMEHKJIATYpe MEXKIYHAPOIHOTO COK3a TEOPETHYECKONH W

NPUKIAAHON XUMHM M TPUBHAIbHBIX HA3BAHUH AJISI COCTABJICHUS XUMHYECKHX
bopMyT OBYXaTOMHBIX COETUHEHHMH (OKCHUAOB, CyJNb(UIOB, TUAPUAOB U T.M.) U
APYTUX HEOPTAaHMUYECKUX COCIMHEHUH OTIENbHBIX KIaCCOB.
[IpakTHueckne 3agaHus HA YCTAHOBJIEHHE CBSI3UM MEXKAY CTPOSHHEM AaTOMOB 2

XUMHYECKUX 3JIEMEHTOB M MEPUOAUYECKUM H3MEHEHUEM CBOWCTB XUMHUYECKHUX
3JIEMEHTOB M MX COEIMHEHUH B COOTBETCTBUHU C nojoxkeHuem llepuonuueckoi
CUCTEMBI.
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Tema 1.2.
Ilepuonuueckuii 3aK0H U
tabauna JI. 1. MeHneneesa

[paxTuueckoe 3ansiTueNe2

Ilepunonnueckas cucrteMa xumudeckux 3yueMeHToB . 1. Menneneesa. @usnyeckui
cmeica Ilepuonuyeckoro 3akona J[M. Menneneesa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
B COOTBETCTBHUU C TMOJOXKEHUEM XUMHUYECKOro jsjeMeHTa B Ilepuoanueckoit
cucrteme. MUpOBO33peHUECKOEe U Hay4yHOe 3HadeHue llepuonnueckoro 3axona /[ M.
Menpeneesa. Ilpornoser J{ M. MenneneeBa. OTKpbITHE HOBBIX XHMHYECKUX
3JIEMEHTOB.

Pewenue MPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUUECKUX 3a71aHui Ha
XapaKTEPU3ALNID XUMHUUECKUX 3JIEMEHTOB «MeTtamnnueckue / HeMeTaTMuecKne
CBOMCTBA, 3JEKTPOOTPULIATENBHOCTD XUMHUUECKHUX 3JIEMEHTOB B COOTBETCTBUH C UX
3JIEKTPOHHBIM CTPOEHHEM U TOJIOKEHHEM B MEPUOJNUECKON CUCTeME XUMUYECKUX
anemenToB J[. 1. Menneneesa»

OK 02
OK 04

Pa3nen 2. Xumuueckue peakuuu

10

Tema 2.1
THUnbl XUMUYECKUX PEaKLINi

Knaccuukanus u TUITBI XMMUYECKHUX PEAKIHHA C y9aCTHEM HEOPTaHHUECKUX
BewtecTs. CocTaBjieHHe YpaBHEHUH peakivil CoeMHEHNs, Pa3IoKeHNs,
3aMeleHus, OOMeHa.

ypaBHeHI/Iﬂ OKHCJIeHUSI-BOCCTaHOBJIeHUsT. CTeneHb okucienus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBlIeHUE U YpaBHHUBAHUEC OKHUCIUTCIIBHO-
BOCCTAHOBUTECIJIBHBIX peaKLII/Iﬁ METOAOM J3JICKTPOHHOT'O Oananca. OKHUCIUTENBHO-
BOCCTAHOBUTCIIBHBIC PEAKIINU B IPHUPOAC, MPOU3BOACTBCHHBIX MPOLECCaX U
FHKUBHCACATCIIbBHOCTH OPIraHU3MOB

OK 02
OK 06
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IIpakTnueckoe 3anaTueNe3

KonnuectBeHHbIe OTHOLIEHNST B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHH U PacUeThl 110 YPABHEHUSIM XUMHUUECKUX peakinid. MoJb Kak €InHULA
KOJINYECTBA BellecTBa. MomsipHast Macca. 3aKOHBI COXPAaHEHHSI MacChl U SHEPTUH.
3axon ABoranpo. Mossipabiii 00beM razoB. OTHOCHTENbHAS TUIOTHOCTD T'a30B.

PacyeTs! Mo ypaBHEHHSM XMMUYECKHX PEAKIUH C UCIIOIb30BAHUEM MacChl, 00beMa 2
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA.
UccnenoBanue THMOB (MO COCTaBY M KOJHYECTBY HCXOOHBIX M OOpPa3yHOIIUXCS
BEIECTB) M TNPU3HAKOB XUMHYECKHX peakuuil. IlpoBeneHne peakumii MOHHOTO
oOMeHa, orpeieieHue Cpebl BOIHBIX PACTBOPOB.
Teopust anexTpoauTHUeckoil nuccounauuu. MoHbl. DnekTpoauTel, HE3IEKTPOIUThI 2
Tema 2.2
DNeKTPOJUTHYECKAs] P = OK 02
B eakuu HOHHOrO obOmeHa. CocTaBieHHE peakUuii HOHHOrO OOMEHa myTeM OK 06
AMCCOLMALINA ¥ HOHHDIH OOMEH | ¢ocrapnenns MX TONHBIX M COKPALUEHHBIX MOHHBIX ypasHeHmil. KHCIOTHO- 5
OCHOBHbI€ peakLuu. 3alaHKsl Ha COCTaBJIeHNE HOHHBIX peakuuii
Pa3nen 3. Crpoenue u cBoiicTBA HEOPraHHYECKHX BEIECTB 12
IIpenmer nHeopranmdeckoil xumuu. Knaccmdukaums HEOPraHWYECKHUX BELIECTB.
IIpocTeie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOJKHBIX BEINECTB (OKCHUJBI,
THAPOKCHUIBL, KUCJIOTBI, CONHM). B3auMOCBA3b HEOPraHWYECKUX  BEIIECTB. 2
Tema 3.1. ArperaTHble cOCTOSTHUS BetecTBa. Kpucrammmueckre n amop(dHble BelecTsa. OK 02
Knaccuduxarnmst, HOMEHKIaTypa OK 04
U CTPOEHHUE HEOPTaHUYECKUX
BeLECTB Tunmbl  KpUCTAJUIMYECKUX  peIeToK  (aroMHas, MOJEKYJsIpHas, HOHHAf, OK 06
METaJTMYecKasi). 3aBUCUMOCTb (PU3MYECKHMX CBOWCTB BeIIeCTBA OT THUIA MK 5.1
KPUCTAJIJIMYECKON pelIeTKH. 3aBUCUMOCTb XMMHMUYECKON aKTUBHOCTU BEIIECTB OT 5

BUJa XHUMHMYECKOH CBSA3M M THUINA KPHUCTAUIMYECKOM pewmeTrku. IIpudunel
MHOT000pa3ust BELIeCTB.
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[paxTuueckoe 3anaTue Ned

HomeHknaTypa HEOpPraHMYECKMX BELIECTB. HA3BaHUE BEIIECTBA HCXOAA M3 MX
XUMHYECKOH (DOPMYJIBI MM COCTABJICHHE XUMHUYECKOW (HOPMYJIBI HCXOAS U3
Ha3BaHWs BemecrBa no MexayHapomHod (MIOITAK) wnmm  TpuBHambHOH
HOMEHKJIaType.

Pemenne mnpakTHyecKMX 3aaHUN N0 KiJaccH(PUKALWMK, HOMEHKJIATYpe W
XUMHYECKIM (POpMyJiaM HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHBIH
ras, yrjeKMCNbIA ras3, aMMHaK, rauieHas U3BeCTb, HEralleHas W3BECTb, MUTbEBAs
cola W MAPYrux). Has3blBaTb M COCTAaBIATh (POPMYJIBI XMMHYECKUX BEIIECTB,
ONpEeaeNATh NPUHAMIEKHOCTD K KIIACCY.

Uctounnkn xumuueckol WHPOpMauuu (CpeacTB MaccoBOH HMH(GOpPMAIUH, CETh
Unrtepner u npyrue). Ilouck mHpoOpManmuu Mo Ha3BaHUAM, HIAEHTH(UKATOpaM,
CTPYKTYPHBIM (popMyIam

CocraBiieHne ypaBHEHMH XHMHUYECKHX PEaKLMH C y4acTHeM IPOCTBIX U CIOXKHBIX
HEOPraHWYEeCKUX BELIeCTB. METAJJIOB M HEMETa/UIOB, OKCHIOB METAJIOB,
HEMETAJJIOB M aM(pOTEPHBIX 3JIEMEHTOB, HEOPTaHMYECKHUX KHCJIOT, OCHOBAHHMU H
aM(OTEepHBIX THAPOKCUIOB, HEOPTAaHMYECKUX COJICH, XapakTepU3yIIIUX HX
CBOWCTBA.

Pemenre mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHMH Ha CBONCTBA,
COCTaB, TMOJy4YeHHE U O€30MacHOe HCIIOJIb30BAHUE BAKHEWUIINX HEOPTaHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOH ESITETbHOCTH YeJIOBEKa

Unentndukanus HEOPraHWMYECKHMX BEIIECTB C HCIONb30BAHHEM WX (PUIUKO-
XUMHYECKHX CBOWMCTB, XapakTEPHBIX KadeCTBEHHBbIX peakuui. KauecTBeHHBIE
peakuuu Ha cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS

Tema 3.2.
DU3znKO-XxUMHUYECKUE CBOMCTBA
HEOPraHUYECKUX BELIECTB

Mertamnbl. Obuiue ¢usndeckne W XUMHUYECKHE CBOWMCTBa MeTauioB. (CriocoObl
MOJIy4eHHUs. 3JHAUEHUE METAJIOB U HEMETAJJIOB B MPUPOAE U KU3HEAESITEIbHOCTH
JeJoBeKa U oprann3MoB. Kopposus mMeTamnoB: BUABI KOPPO3UH, CIIOCOOBI 3aIUTEI
METaJIJIOB OT KOPPO3UU.

Hewmeranner. O0une ¢pusnyueckne M XUMHYECKUE CBOMCTBA HEMETAIJIOB. T HITHYHBIS
ceoiictea HemerauioB 1V— VII rpynn Knaccupukamuss uw  HOMEHKIATypa
coeanHeHul HeMeTauioB. KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B IPUPOLIE

OK 02
OK 04
IIK 5.1
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XUMHUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEINECTB (OKCHIOB,
TUAPOKCUIOB, KHCJIOT, COJied M Jp.). 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
MIPOCTBIX BEIIECTB, BOJOPOAHBIX COEIMHEHNUH, BBICIIMX OKCUIOB U THAPOKCHUIOB

Pa3ne.11 4, CTpoeHne H CBOHCTBA OpraHH4YeCcKHX BellecTB

28

Tema 4.1
Knaccudukanms, crpoenue u
HOMEHKJIATypa OPraHuYeCKUX

BELLECTB

IlosiBneHne u pa3BUTHE OPraHUYECKON XUMHUU Kak Hayku. [Ipenmer opranuudeckoi
XUMHH. MecTO U 3HaueHUe OPraHu4eCKON XUMHH B CHCTEME €CTECTBEHHBIX HAyK.
XHUMHUYECKOE CTPOCHHE KaK MOPSNOK COENUHEHUSI aTOMOB B MOJIEKYJIE€ COIVIACHO UX
BaJeHTHOCTH.  OCHOBHbIE  TIOJIOKEHUS  TEOPUM  XUMHUYECKOIO  CTPOEHHS
opranudeckux coenuHeHuii A.M. Bytneposa. YriepoaHblil CKeleT OpraHU4eCKOM
MOJIEKYJIbI. 3aBUCHMOCTb CBOWMCTB BEILIECTB OT XHMHYECKOTO CTPOEHHS MOJIEKYJI.
Hsomepust u u30Mepsbl.

ITonsitue o ¢yHkuMoHanmbHOH rpymme. Panukan. IlpuHmmnel kiaaccupuKarim
OpraHUYeCKUX COeAuHeHuN. MexayHaponHass HOMEHKJIATypa W TNPUHLHIBI
HOMEHKJIATypbl OpraHudecknx coenuHeHuii. Ilonsitue o0 a3orcomep:kaiux
COEAMHEHUSX, OMOJIOTMYEeCKH aKTHBHBIX BEIIECTBaX (yriIeBOAAax, jKUpax, Oelkax u
Op.), BBICOKOMOJIEKYJSIPHBIX COENUHEHHMAX (MOHOMEp, TOJHMEpP, CTPYKTypHOE
3BEHO)

IIpakTuyeckoe 3ansaTHEe NoS

HomeHknarypa opraHHYeCKHX COEOUHEHUIH OTHENbHBIX KJIACCOB (HACBILICHHBIE,
HEHACBILIEHHbIE U aPOMATHYECKUE yTIIEBOAOPOABI, CIIUPTHI, (PEHOJNBI, aJTbIETHIbI,
KETOHbI, KapOOHOBbIE KHCIOTHI U 1p.) CocCTaBieHHE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJT OPraHMUECKUX BELIECTB OTIENbHBIX KJIACCOB, UCIONB3Ys UX
Ha3BaHMsI 110 CHCTEMATUYECKON M TPUBHAJIBHON HOMEHKJIAType (3TUJICH, alleTUIICH,
ruepuH, GeHo, GopManbaerus, YKCyCcHasi KUCIOTa, TIUIHH).

Pacuerer mpocteiimeit  ¢GopMynbl OPraHMYECKOH MOJEKYJbl, HCXOAsd U3
3JIEMEHTHOTO cocTaBa (B %0).

OK 02
IIK 5.1

18




Tema 4.2
CaolicTBa OpraHUYECKUX
COeIMHEHU N

DU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHHI OTIEJbHBIX KJIACCOB
(ocobenHOCTH KiacCU(UKALIMN U HOMEHKJIATYPbl BHYTPHU KJIACCA;, TOMOJIOTHUECKUH
psin u obmast Gopmya; usomepust; GpusHUeckre CBONCTBA, XUMHYECKUE CBOHCTBA,
crocoObl  TOJY4YeHUs ) IPEACNIbHbIE  YIJIEBOAOPOAbl (AJIKaHBI W ITUKJIOAJTKAHBI).
l'openne MeTaHa Kak OIUH M3 OCHOBHBIX UCTOYHHKOB TEIUIA B MPOMBIILIEHHOCTU U
ObiTy. CBOHCTBA MPUPONHBIX YIJIEBOAOPOIOB, HAXOXACHHE B MPUPOAE U
MPUMEHEHUE aJIKaHOB.

HenpenenbHble (aNKeHbI, alKUHBI U aJIKAIHEHbI) U apOMATHYECKHE YIIIEBOAOPOIBL.
I'opeHue aneruneHa kak UCTOYHHKA BBICOKOTEMIIEPATYPHOIO IJIAMEHU IJIsl CBAPKH
U PE3KU METAJIOB

Kucnoponconep:xamue COeIUHEHUs: COUPThI U (HeHOJbl, KapOOHOBBIE KHCIIOTHI,
AJIbACTUABI U KETOHLI,

Kucnopoznconep:kaime coeqmHEHUs: 3QUPBL, JKUPBI, YTIIEBOIBL.

IIpakTHueckoe NPUMEHEHHE KUCIOPOACOACPIKALINX OPraHUYECKUX  COEAUHEHUN
(3TMNEHrUKONS, TIUIeprHa, QeHona, popManbaeruia, alueTaablernaa, YKCyCHON
KUCJIOTBI). MblJIa Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT. Momiue CBOHCTBA
MBLIA.

AzoTrconmepskamie  coenuHeHuUs ~— (AMUHBI M aMHHOKHCJIOTBL,  O€JKH).
BricokoMosiekyisipHble COeAMHEHMs (CHHTETUYECKUE U OMOJIOTHYECKU-aKTHBHBIE).
Mosnomep, monumMep, CTPYKTypHOe 3BeHO. [lonmMepusanus >THiieHa Kak OCHOBHOE
HAIPaBJICHUE €r0 HCIIOJIb30BAHMSL.

I'eHeTuueckasi CBSI3b MEKAY KJIACCAMH OPTaHUYECKUX COSTUHEHUH

[paxkTuueckoe 3anaTue Ne6
CBoliCTBa OPTraHUYECKUX COSTMHEHUN OTNEIbHBIX KJIACCOB (TpUBUATBHAS U

MEKAyHapOIHAsT HOMEHKIIATYPa, XHMUYECKHE CBOWCTBA, CIIOCOOBI MOy YEHHS):
npenenbHble (ATKaHbl M IUKJIOATKAHbI), HETIpeAeIbHbIC (ATKEHBI, ATIKUHB,
aJIKaJMeHbl) U APOMATHYECKUE YTIIEBOJOPOIBL, CIIUPTHI U (PEHOJBI, KApOOHOBBIE
KUCJIOTBI ¥ 3(DUPBL, AIbIETUABI 1 KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHHS.

OK 02
OK 04
OK 06
IIK 5.1
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IIpakTuyeckoe 3ansaTHe No7

CocraBnenue cxeM peakiuil (B TOM 4YHCJIE€ MO TMPEIJIOKEHHBIM I[EMOYKaM
NpPEBpALICHUI), XapakTePU3YIOUIUX XHUMHUYECKHE CBOWCTBA  OPraHUYECKHX
COCAMHEHUI OTHENbHBIX KJIACCOB, CMOCOOBI WX TOJNYYEHUS U Ha3BaHUE
OpPraHUYeCKUX  COCJUHEHHH 1O  TPUBUAJIBHON  WIM  MEXIyHapOAHOHN
CHUCTEMATUYECKON HOMEHKJIAType.

3anaHus Ha COCTaBJIeHUE YPABHEHUH XMMUUYECKUX peakLUii ¢ ydacTHeM

OpraHUYEeCKUX BEILECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUs
ITonyuenue »TuaeHa U U3Y4YEHHE €ro CBOHCTB. MoaenupoBaHHE MOJIEKY]T U
XUMHUYECKHX MPEBpALleHH Ha IpUMepe dTaHa, STUJIeHA, alleTUIIeHa U Ip.

Tema 4.3
Wnentudukanus opraHMueCKux
BEIIECTB, X 3HAUYCHUE U
MpUMEHEHHE B OBITOBOW U
MPOU3BOACTBEHHOMN
NesITEeIbHOCTH YeJIOBEKa

buoopranndeckne coenuHeHus. [IpuMeHeHne u OMOJIOTUYECKAsl POJb YIJIEBOIOB.
OxucneHne yrieBOOOB — WCTOYHHUK OHEPrUM JKUBBIX oOpraHu3sMoB. OOmactu
npuMeHeHuss amMuHOKHCHOT. [lpeBpammeHusi OeqKOB NHINM B  OpraHU3ME.
buonornveckne ¢yukuum OenkoB. buonormdyeckue (GyHKIUU KUPOB. Poib
OpPTaHUYECKON XUMHUU B PEIISHUH MPOOJIeM MUIIEBOM OE30MacHOCTH

Ponb oprannueckoll XUMHH B PELISHUU MPOOJIEM 3HEPreTHIECKOH 0e30MacHOCTH, B
Pa3BUTHU MECOULIMHBI, CO3AaHUN HOBBLIX MATCPUAJIOB, HOBBIX MCTOYHUKOB SHCPIrUHU
(anmpTepHAaTUBHBIE HMCTOYHWKK SHepruu). ONacHOCTh BO3NEHCTBHA HA JKHBBIE
OpTraHU3Mbl OPTaHUYCCKUX BELICCTB OTACJIbHBIX KJIACCOB (er'IeBOI[OpOI[bI, CIINPTHI,
(I)GHO.]'IBI, XJIOPOPraHU4ICCKUE MPOU3BOAHLBIC, aJIbACTHUAbI 1 ,[[p.), CMBICJI TTOKAa3aTeJIsAz
MPeAeSbHO JOMYCTUMON KOHUEHTPaLuU

IIpakTuyeckoe 3ansaTue Ne§

Unentndukanus OpraHUYECKHX COCOUHEHHMH OTHENbHBIX KJIACCOB (HAa NpUMEpe
aNbETUAOB, KPaXxMaa, YKCYCHOI KHCIIOTBI, O€NKOB U T.II.) C HUCIIOJIb30BAHUEM HX
(U3NKO-XUMHUYECKUX  CBOWCTB W  XapaKTEPHBIX  KAUYECTBEHHBIX  PEAKIIMM.
Henatypauust Oenka npu HarpeBaHUH. L[BeTHbIE peakiun OenkoB. Bo3HHUKHOBeHHE
AHAJIMTUYECKOTO CUTHaNa C TOUKU 3PEHUs XUMUUECKUX MPOLECCOB MPU NPOTEKaHUU
KQ4eCTBEHHOH peaknHH, TMO3BOJSIIOLIEH UIeHTH)UUHPOBaTh NPEAJIOKEHHBIE
OpraHUYeCcKHue BellecTBa

OK 02
OK 04
OK 06
IIK 5.1

Pa3znen S. Kunernueckue u rTepMoaMHAMHYECKHE 3AKOHOMEDPHOCTH MPOTEKAHHS XMMHYECKHX PeAKIHI

20




Tema 5.1

CKOpOCTh XUMUYECKUX PEAKLIUH.

XUMHUYECKOE PABHOBECHE

CkopocTb peakiuy, €€ 3aBUCHMOCTb OT pPa3IMYHbIX (PAKTOPOB: TPUPOIBI
pearupyroLmMx BeLIECTB, KOHLEHTPALMK pPearupyoluxX BeLIeCTB, TeMIepaTypbl U
IUIOIIAIA PEAKIIMOHHON MOBEpXHOCTH. TeroBble 3((EeKThl XUMHUUECKUX PEaKIIH.
DK30- U S3HIOTEPMHUUECKHE, PEAKIUH.

OOpaTumocTb peakunii. XHUMUYECKOE PaBHOBECHUE H €r0 CMEIICHHE TI0J JeHCTBUEM
pa3nuuHbIX  (PAaKTOpPOB (KOHLEHTPALMS PEAreHTOB WM TPONYKTOB PEaKIIHH,
IaBJIEHUE, TEMIIepaTypa) ANl CO3JaHHMs ONTHMAJIBHBIX VCIOBHH MpPOTEKaHHS
xuMHuuecknux npoueccos. Ilpunnun Jle [aTense

IIpakTuyeckoe 3ansaTHe No9

Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHU HAa aHadu3 (aKTOPOB, BIUSFOIINX
Ha M3MEHEHUE CKOPOCTH XUMHUYECKON peakluH, B T.4. C MO3UIMI 3KOJOTHMYECKU
1enecooOpa3HOro MOBEACHHs B ObITY W TPYOOBOH JEATENBHOCTH B LIEIAX
COXPaHEHUsI CBOETO 310POBbs U OKPY KAIOLIEH NPUPOIHON CPEABL

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3alaHUM HA NpUMeHeHue npuHnuna Jle-
IMatenpe A5l HAXOXKIEHUS HaNpaBieHUs CMEIEHUs PAaBHOBECUS XHUMUYECKON
peakuuy 1 aHaiu3 (PaKTOPOB, BIMSIIOINX HA CMEIICHNE XUMHUYECKOTO PABHOBECHSI

OK 02
OK 04
IIK 5.1

Pa3nen 6. Pacreopnl

Tema 6.1

ITonsTue o pacTBopax

PactBoperne  kak  ¢usuko-xummyeckuii  mpouecc.  PactBopel.  CriocoOsl
IIPUTOTOBJICHUSI PAcTBOPOB. PacTBopmmocTb. MaccoBast [ONIsi  PacTBOPEHHOIO
BemecTBa. CMBICT TOKa3aTest MPEAeSbHO IOMYyCTHMOM KOHLEHTPALMH U €ro
HCTIONIb30BAHNE B OLIEHKE SKOJIOTN4IeCKON 0e30MacHOCTH.

IIpaBuya 5KOJOTHYECKH LENecoOOpa3HOro TMOBENeHHst B OBITY U TPYAOBOM
JESTEIbHOCTH B LIENIAX COXPAHEHUs] CBOETO 3[0POBbSl M OKPYXKAIOIIEH MPUPOAHOU
Cpenbl, OMaCHOCTb BO3ACUCTBUS HA KUBBIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
Pemenne mNpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUl Ha PacTBOPBI,
UCTIOJIb3YeMblIe B OBITOBOH M MPOU3BOACTBEHHOH IS TEIbHOCTH YEJIOBEKA

OK 02
OK 03
OK 04
IIK 5.1
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[paxTuueckoe 3anaTue NelQ

[IpurorosieHne pacTBOPOB 3alaHHON (MaccoBOM, %) KOHLIEHTpaLMH (C TPAKTUKO-
OPUEHTHUPOBAHHBIMH BOIIPOCAMH) U OTIPEENIEHUE CPEIbl BOIHBIX PACTBOPOB.
Pemenue 3ana4 Ha MPUTOTOBIIEHUE PACTBOPOB

IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAEPKRAHUE

Pasznen 7. Xumus B ObITY M IPOU3BOJCTBEHHOMU eSITEJIbHOCTH YeJI0BeKa

Tema 7.1
Xumust B ObITY U
MIPOU3BOACTBEHHON
JESITEJIbHOCTH Y€JIOBEKA

Hoselilnue OOCTUMKEHUS XUMHUYECKONM HAYKM M XHMMHUYECKOH TexHosoruu. Pomb
XUMUU B ODECNEYeHHH JKOJIOTUYECKOW, DJHEPreTHMYeCKOH W MHINEBOH
0e30macHOCTH, pPa3BUTHH MenULHMHBI. lIpaBuia moucka W aHamM3a XUMHYECKOH
uHpOpMaLMKu W3 PA3NMYHBIX HCTOYHUKOB (Hay4yHas u y4eOHO-HaydHas
JUTEPATypa, CPEeACTBa MacCOBOM nHpopManny, cetb MHTEpHET)

IpakTuueckoe 3ansiTue Nell

Ilouck u aHanu3 KEHCOB O MPUMEHEHUU XMUMHUYECKUX BEILIECTB U TEXHOJOTHUH C
ydeToM Oynymed mnpodeCcCHOHANBHOW MAEATeIbHOCTH 1O TeMaM: BaKHEHIue
CTPOMUTENIbHBIE MaTepuajbl, KOHCTPYKLMOHHBIE MaTepHaibl, KPacku, CTEKJO,
KepaMuKa, MaTepUabl sl 3JICKTPOHUKH, HAHOMATEPUAJIbl, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKH SHEPTHH, OPraHUYeCKHe W MHUHEpaIbHbIC YIOOPEHHUs], JIEKapCTBEHHBIC
BEIIECTBA, OBITOBAST X UMHSL.

[paxTuueckoe 3anaTue Nel2
3ammra: [IpencrasneHne pe3yiabTaTOB PeIleHHUs] KeHCcoB B (popMe MUHHU-AOKIATA C
Mpe3eHTalNuen

OK 02
OK 03
OK 04
OK 06
IIK 5.1

AudpepeHnupoBaHHbIi 3a4eT

nToro

78
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3. YCJ0OBUSA PEAJIMZAIIAUA ITPOI'PAMMBI
OBIIEOBPA3OBATEJILHON JUCHUILJIAHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

Peanuzanust mporpaMmsbl IUCUUIUIAHBI TPEOYET HATMUMS y4eOHOrO KaOMHETA
«XumMus» W/ WM yueOHOH XUMUYECKOM 1abopaTopuu.
O6opynoBanne yueOHOro KabuHera:
- MOCAI0YHBIE MECTA IO KOJIMYECTBY O0YUAOLINXCS,
- paboyee MeCTO MpenoaaBaTelis,
- TOCKAa KJIacCHast
- y4eOHO-METOINYECKOE 00ECTICUEHHE,
- KOMIUIEKT Y4YeOHO-HArsAHBIX MOCOOMH MO IUCHUIUIMHE «XUMHS» (CTECHIBL,
CXEMbI, TaOMUIBI, OMOPHBIE KOHCHEKTHI, Y4YeOHBIE MMOCOOWs, CIPABOYHBIE
MaTepraIbl

Texnuueckue cpeacTBa 00y4eHUst:

- KOMITBIOTEP C YCTPONCTBOM MPOU3BEACHHUS 3BYKA,
- IPUHTEP;

- MYJIETUMEIUA-TIPOCKTOP;

- DKpaH

3.2. Uupopmanuonnoe odecnieyeHue o0ydenusi. 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  (OIpUHSITAa  BCEHAPOAHBIM
roinocoBanuemM 12.12.1993) (c yderom mnompaBOK, BHECEHHBIX (peaepaTbHbIMUA
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KOHCTUTYIIMOHHaMU 3akoHamu P® o mnomnpaskax k Koxcrtutynmm PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-0K3) // C3 PO. — 2009. — Ne 4. —
Cr. 445.

OenepanibHblii 3akoH OT 29.12. 2012 No 273-®3 (B pea. (enepanbHbIX
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 denepanyimy.

[Tpuka3 MunoOpnayku Poccum ot 17.05.2012 Ne 413 «OO0 yTBEp:KIECHUU
(enepaIbHOTO  TOCYIAapCTBEHHOIO  00pa30BaTENBHOIO  CTAaHAAPTA CPEOHETO
(monHoro) obuiero o6pazoBanus» (3apeructpuporan B Muntocre PO 07.06.2012
Ne 24480.

[Tpukaz MwunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuun
u3MeHeHnii B Ilpukaz MunucrepcTtBa oOpa3oBaHuss W Hayku Poccuiickoi
Oenepanuun - ot 17.05.2012 Ne 413 "OO6 yrBepkiacHUH (EAEPATBHOTO
rOCYIapCTBEHHOIO 00Pa30BATENBbHOIO CTaHAApPTa CPEAHErO (MOJHOr0) OOILIEro
oOpazoBaHus"».

[Tncemo [lenmaprameHTa rocyJapCTBEHHOM MOJMTUKKA B CPEPE MOATOTOBKH
pabounx kaapoB m JIIO MunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexkoMeHaMM Mo OpraHu3aly MOJYYSHHs] CPEAHEr0 00mero odpa3oBaHUs B
npenenax OCBOCHHs 00Pa30BaTEIbHBIX MPOrPaMM CPEAHETO MPOPECCHOHATBHOIO
oOpazoBaHust Ha 0a3e OCHOBHOIO 00mIeEro 0Opa3oBaHUsl C y4yeTOM TpeOOBaHWM
(enepalibHBIX TOCYAAPCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB M IMOJIy4aeMOH
npodeccuu Win CNeNUaIbHOCTH CPETHETO MPOPECCHOHATHEHOTO 00pa30BaHUS.

HNHTepHeT-pecypesl

www.fcior.edu.ru (denepanbHplii HEHTP WH(HOPMALMOHHO-00PA30BATEIbHBIX
pecypcoB — ®LIHOP).

http://www.window.edu.tu  (ExuHoe OKHO JocTyna K 0Opa3oBaTeibHBIM
pecypcam MHTEpHETA TTO XUMUH )

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

1.Pocun U.B., Xumust. YUeOHUK U 3aTaUHUK JJIs1 CPEAHETO NPO(ECCHOHATLHOTO
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 # OLEHKA pe3ysibTaTOB OCBOEHUS 001Ic00pa30BaATEIbHOM
JUCLUATIIIMHBIL PACKPBIBAETCS YEPE3 AUCUMIUIMHAPHBIC PE3YIbTAThl, HAMPABICHHBIE
Ha (OpMUPOBaHKE OOIMX M MPO(ECCHOHAIBHBIX KOMIETEHIMI MO pa3aeiaMm 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 5.1 KEHCOB
OK 1,0K 2, OK 4, Pasmen 1 Pasmen 2 Pasmen 3 Pasmen 4, | JuddepenumpoanHsiii

IIK 5.1

Pasnen 5 Pasnen 6

3a4eT
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