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1. OBIIAA XAPAKTEPUCTUKA PABOUYEI TPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCHOUILTAHBI «XUMUS»

1.1. MecT0 AMCOMIVIMHBI B CTPYKType 00pa3oBaTe/IbHO NPOrpaMmbl
CIIO:

OOwmeoOpazoBareiibHas TUCHUILIMHA « XHMHS» SIBISICTCA 00S3aTENIbHON YaCThIO
0011e00pa30BaTENBHOIO NUKIAa 00Pa30BATENBHON MPOrPaMMbl B COOTBETCTBHH C
OI'OC CIIO nmo cnemuansHocTr 23.02.01 Opranusanus nepeBo30K U yIPaBICHUE
Ha TPaHCHOPTE (IO BHAM ).

1.2. Henn 1 nyIaHUPyeMbIE Pe3yJabTATHI OCBOCHUS M CHUININHDBI:

1.2.1. llesim 1 3a7a49¥ AUCHMILIMHBI

@OpMUPOBAHUE Y CTYIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIOLLEN
€CTECTBEHHO-HAYYHOM KAPTUHBI MHPA KaKk OCHOBBI NPHHATHS PELICHUI B
JKU3HEHHBIX W TPOM3BOJCTBEHHBIX CUTYalMsAX, OTBETCTBEHHOI'O IIOBEICHHUS B
IIPUPOIHOM CpeiE.

3agaum IMCUMILINHBI:

1) cdopMupoBaTh TMOHUMAHUE 3AKOHOMEPHOCTEH NPOTEKAHUS XHUMHYECKUAX
IIPOLIECCOB U SBJICHHUI B OKPY KAIOIIEN Cpelie, IEIOCTHON HAYIHOW KapTUHBI MUDA,
B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIBI HEOPraHMYECKMX W OPraHu4eCKHX
BCUICCTB, YPABHCHMS  XMMWYECKMX  pEakUuui, OOBSICHATH MX  CMBICI,
MHTEPIPETUPOBATD PE3YIITAThl XUMHUECKUX SKCIIEPUMEHTOB,

3) chopMHpoBaTb  HABBIKM  MPOBEACHUS  MPOCTECHIIMX  XMUMHYECKHAX
AKCIEPUMEHTAJIBHBIX HUCCIICIOBAHUA C COOJIFOIECHWEM TPaBWI  OE€30MacHOIro
oOpaleHus ¢ BEIIECTBAMU U JTA0OpaTOPHBIM 000PYI0BAHUEM

4) pa3BUTh YMEHHs HCIOJIB30BaTh MH(MOPMALMIO XMMHUYECKOTO XapakTepa W3
Pa3IMYHBIX HCTOYHUKOB;

5) copMupoBaTh YMEHHsI TPOrHO3UPOBATH MOCIEACTBHAS CBOEH JEATEILHOCTH W
XUMHYECKHAX MPUPOJHBIX, OBITOBBIX U MPOM3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMUpoBaTH MOHUMAHUE 3HAYUMOCTH JOCTHKCHHMIA XMMHUYECKOH HayKu W
TEXHOJIOTHA JIJIsl Pa3BUTHUS COLMATIBHOM M MPOU3BOACTBEHHOM ChEP.



1.2.2. TlnaHupyemble pe3yJbTaThl OCBOCHUS 00mIeo0pa3zoBaTeibHOi aucuuinibl B cooTBeTcTBUM ¢ PI'OC CIIO u Ha

ocaose ®I'OC CIIO

Kon u nanmenosanue
(opMuUpyEMBIX
KOMIIETCHINUN

[ ltanupyemble pe3yJIbTaThl OCBOCHUS TUCIUILIAHBI

O0mme

JlucuMnavHapHbIe

OK 01. Beibupats
CcocoObl peHICHUS 3a1a4
npo¢eCCHOHATTbHOMN
JESITETbHOCTH
MPUMEHHUTETHLHO K
pa3IMYHBIM KOHTEKCTaM

B yacTtu Tpy10BOT0 BOCINTAHUSI:

- TOTOBHOCTb K TPyJy, OCO3HAHUE LEHHOCTH
MAacTepCTBa, TPYA0MO0HKE;

- TOTOBHOCTb K AaKTHMBHOH  JIEATEIILHOCTH
TEXHOJIOTHYECKOM 51 COLMAIBHOMN
HAMpPaBJICHHOCTH, CMNOCOOHOCTh WHHUIIMUPOBATH,
MJIAHUPOBAaTh M CAMOCTOSITENIBHO — BBIMOJIHATH
TaKYI0 JIEATCIHOCTD;

- UHTEPEC K pa3InYHbIM
npo(EeCCUOHATIEHOM NESITETHOCTH,

OBjiageHne  yYHHBEPCAJIbHBIMH

NMO3HABATEJIbLHBIMHU eI CTBUSIMHU:

a) 0a30BbIC JIOTHYECKHE ACHCTBUS:
- CaMOCTOSATEIILHO (dopmynanpoBaTh 17}
aKTyaJIM3upoBaTh MpoOJEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYUICCTBEHHBIN MpU3HAK WJIU
OCHOBAaHMS JJI1 CPaBHCHMS, KilacCU(pUKALUK U
000011ICHNS,

- ONpEACNATh UEIU JEITEIbHOCTH,
MapamMeTPbl U KPUTEPUH UX JOCTUKEHUS,
- BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYUS B
paccMaTPUBAEMBIX SIBJICHUSIX,

chepam

Y4CeOHBIMU

3aaaBaTb

- BJIAJCTh CHUCTEMOM XMMHYCCKMX 3HAHWMH,
KOTOpas  BKJIFOYACT:  OCHOBOIOJIArarollue
MNOHATHS  (XMUMHUYECKHI  DJIIEMEHT, aToOM,
JJEKTpOHHAs 000J0YKa aroMa, s-, p-, d-
DJICKTPOHHBIE  OpOWTaIM  aTOMOB,  WOH,
MOJICKYJIa, BAJICHTHOCTb,
BIEKTPOOTPUIIATEIBHOCTD, CTCIICHb
OKUCIICHHS, XMMHUYECKass CBSA3b, MOJb,
MOJIIpHAsi ~ Macca, MOJSIpDHBIH  00beM,
VIJIEPOIHBIA  CKENET,  (PyHKIIMOHAJIbHAS
rpynmna, paavKan, HW30Mepus, H30MEpHI,
TOMOJIOTHYECKH I pan, TOMOJIOTH,
YTJIEBOOPOABIL, KHUCJIOPO/I- u
a30TCOACPIKAIINE COCIMHEHU S,
OMOJIOTUYECKH BEIIICCTBA
(yrnmeBoawl, KUpbI, O€JNKH), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COC/IMHEHUS,
KPUCTAJUTMYECKas peleTKa, THIIBI
XUMUYECKAX  Peaknuil  (OKUCIIUTEIBHO-
BOCCTAaHOBHUTEJIbHEIE, 3K30-1
SHJIOTEPMUYECKUE, peaknuu HOHHOI'0
o0OMeHa), pacTBop, AJIEKTPOJINTHI,

AKTUBHBIC




- BHOCHUTHb KOPPEKTUBBI B  JEATCIIHOCTb,
OLICHWBATh COOTBETCTBUE PE3YJbTATOB IIENSIM,
OLICHWBATh PUCKH MOCIEACTBUMN ACITCILHOCTH,

- pa3BMBaTh KPEATHUBHOE MBILIUICHUE TTPH PEIICHUN
JKU3HCHHBIX MPOOJIEM

0) 0a3oBbIe HCC/IeA0BATEIbLCKHE A CTBUS

- BJAJACTh HaBbIKAMU Y4eOHO-MCCIIEA0BATEIBCKOM
U TPOCKTHOW  ACATENLHOCTH,  HAaBBIKAMHM
paspelieHus mpodJIEM;

- BBISBJIATH TPUYMHHO-CIICICTBEHHBIC CBSI3U U
aKTyaJu3UpOBaTh 3a/1a4uy, BbIBUTATh TUTIOTE3Y €€
pelieHus, HAXOJUTh apryMEHTHI JUIS
JI0Ka3aTeNIbCTBa CBOMX YTBEP)KICHUM, 3a7aBaTh
napaMeTpbl U KPUTCPUH PEIICHHUS,

- aHaJM3WPOBATH MOJYUYCHHBIC B XOJAE PEIICHUS
3a7a4M Pe3ybTaThl, KPUTUUYCCKU OICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3MPOBAThH HM3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEACATEIIBHOCTH,

- yYMEThb HWHTErPUPOBaTh 3HAHWS U3 Pa3HbBIX
OPEIMETHBIX 00JIACTEN;

- BBIABMUTATh  HOBBIE  HWJCH, TMpeajararb
OPUTHUHAJILHBIC TIOIXO/IbI U PEIICHMS,
- COCOOHOCTH nX HUCIIOJIB30BAHM S B

[TO3HABATEIILHON W COLIMAILHON IPAKTUKE

HEDJIEKTPOJIUTHI, ANEKTPOJIUTHUECKAS
JMCCOLIMALIUS, OKUCIUTETb, BOCCTAHOBUTEITD,
CKOPOCTh XMMHUECKOM Peakiuy, XUMHUIECKOE
paBHOBECHE), TCOPUM W 3aKOHBI (Teopus

XUMHYECKOTO  CTPOCHUST  OPraHWYeCKHX
Bemects AM. byrnepoBa,  Teopus
ANEKTPOIUTHYECKON JIUCCOLUALINH,

nepuonnyecknit 3axkoH (.M. Menneneesa,
3aKOH COXPAHEHUS MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU I SA3BIK XUMWH,
(haKTOIOTUYECKNE CBEACHUS O CBOMCTBAX,

COCTaBeE, MOJIYYCHUH U 0e301acHOM
HUCIIOJIb30BAHUH BOKHEHUIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB B
ObITY W  TPAKTUYECKOH  JEATEIBHOCTH
YEJIOBEKA,

- YMETh BBISABIIATH XaPAKTEPHBIE MPU3HAKH U
B3aMOCBS3b M3YYEHHBIX MOHSTUM,
MPUMEHATE COOTBETCTBYIOIIKAE TMOHATHUS TIPU
ONUCAHUU CTPOEHUSA 51 CBOMCTB

HCOPraHu4CCKUX M OpraHudCCKuXx BCIICCTB U
ux npeBpameHHﬁ; BBIABJIATE B3aMMOCBA3b

XUMUYECKHX 3HAHWA C TOHATUAMH U
NPEACTABICHUIMHA APyTUX
€CTECTBEHHOHAYYHBIX NPEAMETOB;

- YMETh  MCHOJIb30BAaTh  HAMMEHOBAHUS

XAMHUYECKUX COCOUHEHHUIN MEXIYHAPOIHOTO
COI03a TEOPETHUYECCKON W NMPUKIAJHON XUMHUU




W TPUBHAIBHBIC HA3BAHWUS  BAKHCHIINX
BCIIECTB (ATWICH, alECTUJIEH, T[JIUIEPHH,
(denon, Qopmanbacruj, YKCyCHas KHUCIIOTa,
[JIMOAH, YTrapHbIl ra3, VYIJIEKUCIBIA Tas,
aMMHaK, TralieHas W3BECTh, HETAIICHAS
U3BECTh, TNUThEBAs CcoJa W JIPYTHX),
COCTaBJIATh (POPMYJIBI HEOPraHWYECKUX U
OPraHUYCCKUX BEIIIECTB, YPaBHCHHS
XUMUYECKUAX PEAKIUH, OOBSICHATH UX CMBICIT,
MMOJATBEPXKIATh  XAPAKTCPHBIE XUMUUYECKUE
CBOMCTBA  BCIIECTB  COOTBETCTBYIOIIMMH
DKCIICPUMCHTAMU W 3alKUCSIMU  YPABHCHUH
XUMHAYECKUX PEAKLINIA,

- YMETh YCTAHABJIMBATH NPUHAICKHOCTh

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

XapaKkTEpU30BaTh WX COCTAB M BaKHEHIINE
CBOMCTBA, OMNPEACTATH BHJbI XUMHUYECKHX
CBS3CH (KOBaJICHTHas, HWOHHA,
METAJUIMYECKas, BOJIOPOJHAS ), THIIBI
KPUCTAJUTMYECKHUX PEIIETOK BEILIECTB;
KJIACCU(PUIIMPOBATh XUMUUYECKHUE PEAKIIHH,

- chopMHpoBaTh  MPEACTABJICHHUS: 0
XUMHYECCKOMN COCTaBJISAIOIIEH
€CTECTBCHHOHAYYHON KapTWUHBI MUpa, POJIU
XUMUW B TO3HAHWW SIBJICHUWA MPUPOJBI, B
(OpPMHUPOBAHUM MBINUICHUS W KYJBTYPbI




JUYHOCTH, ee (PYHKIMOHAIBHOHN
IPAaMOTHOCTH, HEOOXOAMMOW JJsl PEIICHUs
NPAKTUYECCKUX  33Ja4 W DOKOJIOTMYECKH
O0OOCHOBAaHHOTO  OTHOLICHHS K  CBOEMY
3I0POBBIO U TPUPOTHOM CPEAE;

- YMETh MPOBOJUTH PACUYETHI O XUMUUECKUM
dopMynaM M  ypaBHCHHSM XHMHYECKUX
peakuMii ¢ MCHONb30BAHUEM (PU3MYECCKHUX
BEJIMYMH, XapaKTEPU3YIOIIMX BELIECTBA C
KOJINYECTBEHHONW CTOPOHBI: MacCel, 00bema
(HOpMaJIbHbIE YCJIOBHsSI) Ta30B, KOJHMYECTBA
BELICCTBA, UCIOJIb30BaTh CUCTEMHBIE
XUMHUUYECKUE 3HAHUS IS TPUHATHS PELICHUMA
B KOHKDPETHBIX >KM3HEHHBIX CHUTYalUsX,
CBS3aHHBIX  C  BEIIECTBAMH M HX
NPUMEHEHUEM

OK 02. Ucnons3oBars
COBPEMEHHBIE CPE/ICTBA
NOKCKA, aHAIN3a U
WHTEPIPETALMH
uH(popMaLnK U
WH(}HOPMALMOHHBIE
TEXHOJIOTHU IS
BBITIOJTHEHUS 3374
npo¢eCCHOHATTbHOMN
JESATENBHOCTH

B o0s1acTH HEHHOCTH HAYYHOTO MO3HAHUS

- c(hOpPMHPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHsT HayKh W OOIIECCTBCHHOW MPAKTHKH,
OCHOBAHHOI'O Ha JMAJIore KYJIBTYD,
CHOCOOCTBYIOLIETO OCO3HAHWIO CBOErO0 MECTa B
MOJUKYJIETYPHOM MHUPE;

- COBEPIICHCTBOBAHUE A3BIKOBOW W YHATATEIHCKOMN
KYJIBTYPBl KaK CPEACTBA B3aUMOACHCTBUS MEXKIY
JIFOABMHU U TIO3HAHUS MUPA,

- OCO3HAHME LEHHOCTU HAYYHOW JEATEIBHOCTH,
FOTOBHOCTh  OCYUIECTBJISITh ~ MNPOEKTHYKD U

- yMETh IUIAHUPOBATb W  BBINOJHATH
XUMUYECKHIA OKCINEPUMEHT (MPEBpAILCHUS
OPraHUYEeCKMX BEIIECTB MNPHA HAIPEBAHUH,
MOJIYYEHUE STUIIEHA U U3YUYEHUE €TI0 CBOMCTB,
KQUECTBCHHBIC PEAKLMKA HA  aJbICTHIBI,
Kpaxmayi, YKCYCHYI KHCIIOTY, JIEHATypauus
OENTKOB MPU HArpEBaHWM, L[BETHBIC PEAKLIUU

O€nKOB, TPOBOJAWTHL PEaKIMU HMOHHOTO
oOMEHa,  ompenensaTb  Cpeay  BOJHBIX
pacTBOPOB, KAYECTBEHHBIE PEAKIMU  Ha
cysib(par-, kapOoHaT- U XJIOPUJ-aHUOHBI, HA
KaTHOH aAMMOHMUS; pelarhb




UCCIIEI0BATEIBCKY HO JEATENBHOCTD
WHAWBHAYAJIbHO W B TPYIIIIE;
OBnaneHue  yHHBEPCAJIbHBIMH  Y4eOHBIMHU

NMO3HABATE/bLHBIMU /ICHiCTBUSIMM:

B) pa0dora ¢ nuHpopmanmeii:

- BJIAJIETh HaBBIKAMM MOJYYEHUS WH(OPMALUU U3
WUCTOYHUKOB PAa3HBIX TUIOB, CaMOCTOSITEIBHO
OCYILECTBIIATh MONUCK, AHAIN3, CUCTEMATU3ALMIO 1
WHTEPIPETALNIO UHPOPMALUN PA3JIAYHBIX BUJOB
¥ (OpM NPEACTABIICHUS,

- co37aBaTh TEKCThl B PA3MUHBIX (popmarax c
YU4ETOM Ha3HAYCHHUS HH(POpPMALMA W LETEBOM
ayoIUTOPUM, BBIOMPas ONTUMAIBHYIO  (Qopmy
NPEICTABICHUS U BU3YAIH3ALIH;

- OUECHWBAThb JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(pOpMalMK, €€ COOTBETCTBHE MNPABOBBIM H
MOPaIbHO-3THUYECKAM HOPMaM;

- MCNOJB30BaTh CPEACTBA HMH(POPMALMOHHBIX W
KOMMYHHUKAIMOHHBIX TEXHOJOTHI B PEIICHUH

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

- BIIQJCTh HaBBIKAMH PACTO3HABAHWMS W 3aIUTHI
uHpopmaru, uHPOPMAIMOHHOW O€30MaCHOCTH
JIMYHOCTH,

SKCICPUMEHTANIBHBIE  33Ja4d N0  TeMaM
"Metaiel" u "Hemeramisl") B COOTBETCTBUH
C MpaBWIAMH TEXHUKHA O€30MaCHOCTH MPH
OOpalleHn ¢ BEIIECTBAMH M J1a00pPATOPHBIM
00OpYIOBAHUEM; TIPEACTABIIATE PE3YJIBTATHI
XUMHUYECKOI0 SKCIIEPUMEHTA B (POpPME 3anucu
VPAaBHEHHUI COOTBETCTBYIOIIUX PEAKIUNA H
(OopMyIMpPOBAaTh BBIBOJIBI HAa OCHOBE 3THUX

PE3YJIbTaTOB,;

- yYMETb  AHAJIM3UPOBATh  XUMHUYECKYIO
WH(OpPMALMIO, TOJYYaeMyK0 M3  PasHbIX
MCTOYHHUKOB (cpencts MaccoOBOM

uH(popmanmu, cetb UHTEPHET U APYTHE),

- BJIQJCTh OCHOBHBIMH METOJAMHU HAYYHOIO
MO3HAHUS BELIECTB M XUMHUYECKUX SIBJICHUMH
(HaOMIOICHUE, W3MEPEHME, OSKCIEPUMEHT,
MOJICJIMPOBAHUE ),

- YMETh MPOBOJUTH PACUYETHI MO XUMUUYECKUM
dopMynaM M  ypaBHECHHSM XHMHYECKHX
peakuMii ¢ MCHONb30BAHUEM (PU3MYECCKHUX
BEJIMYMH, XapaKTEPU3YIOIMX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI. MAacChl, 0OBbEMa
(HOpMAaJIbHbIE YCJIOBHsSI) Ta30B, KOJIHMYECTBA
BECIIECTBA, UCIOJIb30BAaTh CUCTEMHBIE
XUMHMUYECKUE 3HAHUS I TIPUHSTHUS PELICHUR
B KOHKDPETHBIX >KM3HEHHBIX CHUTyalUsX,
CBS3aHHBIX  C  BEIIECTBAMH M HX
NPUMEHEHUEM




OK 04. O dexTrBHO
B3aMMOJIEHCTBOBATH U
paboTaTh B KOJUICKTUBE U
KOMaH/JIC

- FOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATENBHOCTH U CAMOOIPEIETICHUIO;
-OBJIAJICHUE HaBBIKAMH yueOHO-
MCCIIEI0BATENBCKOM, MPOEKTHOW W COLMAIBHON
NEATENbHOCTH,

OBjaanenne YHHUBEPCAJIbLHBIMHA
KOMMYHUKATUBHBIMU A€iiCTBUSIMH:

0) cOBMeCTHAasl eI TeJIbHOCTD:

- TIOHAMarb M WCHOJB30BAaTh IPEUMYLIECTBA
KOMaHJHON ¥ MHIUBUAYaIbHON PadOTHI;

- TNPUHHAMATH LEIU COBMECTHON JEATENBHOCTH,
OpraHu30BbIBATH U KOOPIAMHUPOBATH ACHCTBHS 11O
€€ JOCTHKECHHUI). COCTaBIIATH IUIaH JCHCTBHH,
pacnpenenaTh PO ¢ y4eTOM MHEHUN YYaCTHUKOB
00Cy>KIaTh pe3yJIbTaTbl COBMECTHON PadOTHI;

- KOOPOWHUPOBAaTbH M BBINOJHATH paboTy B
VCIIOBUAX pEeABHOTO, BAPTYaAIBHOTO u
KOMOMHHPOBAHHOTO B3aMMOIEHCTBHS;

- OCYIUECTBJIATH IO3UTHBHOE CTPATErHYECKOE
[OBEJICHUE B PA3JIUYHBIX CUTYaLHAX, MPOSABIATH

TBOPYECTBO 17} BOOOPaKEHUE, OBITh
VHULIMATHBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJiiTHBHbIMH JelCTBUSIMU:

') NpUHSTHE ce0s1 U APYTHX JIOAeii:

- TOPUHUAMATh MOTHUBbI W APryYMEHTHI JPYIHX

JHOACH MPU aHATU3€ PE3YAbTATOB AEATEIBHOCTH,
- MPU3HABATH CBOE MPABO M MPABO APYTHX JIFOACH

- yMETh IUIAHUPOBATb W  BBINOJHATH
XUMUYECKHIA OKCINEPUMEHT (MPEBpALLCHUS
OPraHUYECKMX BEIIECTB INPHA HArPEBAHUH,
MOJIYYEHUE STUIIEHA U U3YUYEHUE €r0 CBOWCTB,
KQUECTBCHHBIC PEAKLMKA HA  aJbIACTHIBI,
Kpaxmayi, YKCYCHYI KHCIIOTY, JIEHATypauus
OENTKOB MPU HArpeBaHWM, L[BETHBIC PEAKLIUU

O€nKOB, TPOBOJAWTHL PEaKIMU HMOHHOTO
oOMEHa,  ompenensaTh  Cpeay  BOJHBIX
pacTBOPOB, KAYECTBEHHBIE PEAKIMU  Ha
cyJib(ar-, kapOoHaT- U XJIOPUJ-aHUOHBI, HA
KaTHOH aMMOHMUS, pearhb
DKCIECPUMEHTATIBHBIE  33JauM 1O  TeMaMm

"Metaiel" 1 "Hemeramisl") B COOTBETCTBUH
C MpaBWIAMH TEXHUKHA O€30MaCHOCTH MPHU
OOpalleHnN ¢ BEIIECTBAMH M J1a00pPATOPHBIM
00OpYZOBAHUEM; TPEACTABIIATE PE3YJIBTATHI
XUMHUYECKOT0 SKCIIEPUMEHTA B (POpME 3anucu
VPAaBHEHHUI COOTBETCTBYIOIIUX PEAKIUNA H
(opMyIMpOBaTh BBIBOJIBI HAa OCHOBE 3THUX
PE3YJIbTATOB

10




Ha OIIMOKHU,
- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MUP C
MO3UIIMHU JPYTOro Y€I0BEKa,

OK 07. ConelicTBOBarh
COXPAHCHUIO
OKPYIKarOIIENR CPEIBI,
PECYPCOCOECPEKEHUIO,
NPUMEHSTH 3HAHHSI 00
WU3MCHECHUHU KITMMATa,
NPUHLIMIBI OCPEKTUBOTO
NPOU3BOJICTBA,
3(ppeKTUBHO NEHCTBOBATH
B YPE3BBIYANHBIX
CUTYyalUsIX

B 00/1acTH 3K0J10rH4€CKOro BOCIIUTAHUSI:

- ¢(hOPMHUPOBAHHOCTb 3KOJIOTHYECKOW KYJIBTYPHI,
[IOHAMAHUE BIIUAHUSA COLUATBHO-DKOHOMHUYECKNX
IIPOILIECCOB  HA  COCTOSIHUE  IPUPOAHON  H
COLMANBHONW Cpedbl, OCO3HaHHWE TO0OATBHOrO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

- IUTAHAPOBAHWE W OCYLIECTBIICHUE JEUCTBUIA B
OKpPY>KaroIle cpeae Ha OCHOBE 3HAHUSA ILEJEeH
YCTOMYHABOTO Pa3BUTHS YEIIOBEYECTBA,

AKTUBHOE HENPUATHE JEUCTBUH, NPUHOCAIINX
BpEI OKPY KAIOIIEN CPENE,

- YMEHHME MPOrHO3MPOBATh HEOIArONMPUSATHBIC
OKOJIOTUYECKHAE TOCIEACTBUSA TMPEANPUHUMACMBIX
JEUCTBUN, IPEAOTBPAILATH UX;

- paciupeHue OMbITa JESATELHOCTH
AKOJIOTHYECKOI HAMPABICHHOCTH;
- OBJIAJICHHAE HaBBIKAMU yueOHO-

MCCIIEI0BATENBCKOM, MPOEKTHOW W COLMAIBHON
JEATEIIBHOCTH,

- copmupoBaTh  MPEACTABICHUS. O
XAMHUYECKON COCTaBJISOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, POIH
XAMHWHU B TIO3HAHWW SBIIEHWA MPUPOIBI, B
(OpPMUPOBAHMM MBILIIEHUS W KYJBTYPbI
JMYHOCTH, ee (YHKIMOHAIBHOHN
IPaMOTHOCTH, HEOOXOAMMOW HJsl PEIICHUs
[PAKTHYECKAX  3aJa4 U DKOJIOTMYECKH
0OOCHOBAaHHOTO  OTHOLICHHS K  CBOEMY
310POBBIO ¥ IPUPOJHOM CpEAE;

- YMETh COOJIIOAATh MpaBUiIa 3KOJOTHUYECKU
1enecooOpa3Horo MNOBEACHUS B OBITY W
TPYAOBOU JEATEIBHOCTH B LIENAX COXPAHEHUS
CBOETO 3I0POBbS M OKPYIKAIOIIEHN ITPUPOSHOMN
Cpedpl, YYUTBIBATH OMNACHOCTH BO3ACHCTBHA
Ha OKHABBIE OpPraHU3Mbl  ONPEIETIEHHBIX
BEIECTB, I[IOHMMAas CMBICIT  [OKa3aress
MPEAETBHON JOMYCTUMONW KOHIIEHTPALUU

[1K 4.3 Opranusauus
MPABUIIBHOTO XPAHEHHUS
I'PY30B B OTKPBITBIX U
3aKPBITBHIX CKIANAX,
BAroHax, MOAJIEXKAINX
BBII'PY3KE W BbIIAYE UX B

- BJIAJIETh HaBBIKAMM MOJYYEHUS WH(OPMALUU U3
WUCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITEIBHO
OCYILECTBIIATh MONUCK, AHAIN3, CUCTEMATU3ALMIO 1
MHTEPIPETALNIO UHPOPMALUN PA3JIAYHBIX BUOB
1 (OpM NPEACTABIICHUS,

- OOCHHBATbL AOCTOBCPHOCTL, JICTHTUMHOCTD

- yYMETb  AHAJIM3UPOBATh  XUMHUYECKYIO
WH(DOpPMALMIO, TMOJYYaeMyK0 M3  PasHbIX
MCTOYHHUKOB (cpencts MaccoBOM

uH(popmanmu, cetb UHTEPHET U APYTHE),
- WUCHOJIb30BaTh CHCTEMHBIE XHMHUYECKUE

3HaHMS I T[PUHATHS  PEIIEHWd B
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MecTax O0IIETO
NOJI30BAHUSA CTAHIIAN.

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

- MCMOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX W
KOMMYHUKAI[MOHHBIX TEXHOJOTMA B PEUICHUU

KOTHUTHBHBIX, KOMMYHHUKATUBHBIX u
OPraHW3allMOHHBIX  3a7a4 ¢  COONIOJICHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUCHBI, PECYPCOCOCPEKECHUS, TMPABOBBIX U
AOTUYECKUX  HOPM, HOPM  WH(POPMAIMOHHON
0€30MacHOCTH,

- ¢(hOPMHUPOBAHHOCTb 3KOJIOTHYECKOH KYJIBTYPHI,
[IOHAMAHUAE BIIUAHUS COLIUATBHO-DKOHOMHUYECKNX
IIPOLIECCOB  HA  COCTOSIHUE  NPUPOJHOM  H
COLMAIBHOW  Cpenbl, OCO3HAHME IIIOOAIBHOIO
XapakTepa 3KOJOrMYECKUX TPOoOIeEM;

- YMEHHME MPOrHO3MPOBATh HEOIArONMPUSATHBIC
OKOJIOTUYECKHAE TOCIEACTBUSA MPEANPUHUMACMBIX
JEUCTBUN, IPEAOTBPALLIATH UX;

KOHKPCTHBIX
CBA3aHHBIX C

JKA3HEHHBIX CUTyaLUSAX,
BELIECTBAMA U MX
MIPUMEHECHUEM
- YMETh COOJIIONATh MpaBUia 3KOJIOTHYECKH
1enecooOpa3Horo MNOBEACHUS B OBITY W
TPYAOBOU AEATEIBHOCTH B LENAX COXPAHEHUS
CBOETO0 310POBbS U OKPY KAFOIIEA TPUPOIHOMN
Cpedbl, YYUTBIBATH OMACHOCTH BO3ACHCTBHA
Ha OKHABBIE  OpPraHuU3Mbl  ONPEIEIIEHHBIX
BEIIECTB, I[IOHMMAas CMBICI  [OKa3aress
MPEAETBHON OIMYCTUMON KOHIIEHTPALUK
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2. CTPYKTYPA U COJEPKAHUE OBUIEOBPA3OBATEJIBLHONI

JUCHUATLIMHBI

2.1. O0beM qUCUMIVIMHBI U BHABI Y4e0OHOi padoThl

Bup y4e6Hoii paGoThI Oobvem ¢
yacax

O06bemM 00pa3oBaTe/IbLHOI NPOrPaMMbl AHCHHTIIMHBI

OcHOBHOE coep;KaHue 70
B TOM YHCJIE:

TEOPETHYECKOE 00YUYEHUE 50
MPAKTUYECKUE 3aHITUS 20
IIpogeccnoHATBHO —OPHEHTHPOBAHHOE COICPKAHME 6

B TOM YHCJIE!

TEOPETHUECKOE O0YUYEHUE 2
MIPAKTUYECKUE 3aHATUSA 4
(P HEPEHIMPOBAHHBIN 3a4€T 2
Hroro 78

Hrorosas arrecranus B popme A depeHunpPOBAHHOIO 3a4eTa




2.2. TemaTH4yeCKHii IVIAH U COAEPKaHUE AUCHUILTHHBI « XUMUSD

Coaep:xaHue yueO0HOro Matepuasa (0CHOBHOE H PodeccHoOHAIBHO-

HaumeHoBaHue pa3aesioB 1 . O6bem dopmupyemsbie
OPHMEHTHPOBAHHOE), IA00PATOPHBIE H NPAKTHYECKHE 3AHATHS, IPHKJIATHOH
TeM 4acoB KOMIIeTeHIHH
MOAYJIb (IPH HAJTUYMH)
1 2 3 4
Ba3oBbiii MoayJIb ¢ NpogecCHOHAILHO-OPHEHTHPOBAHHBIM COAEPKAHUEM
OCHOBHOE COICPKAHNE 70
Paznen 1.OcHOBBI CTPOCHHS BeleCTBA 8
CoBpemennass Mopjenb CTpoeHust aromMa. CHMBONMYECKHH SI3bIK  XHUMHH.
XUMHUECKUI 3JIEMEHT. DJIEeKTPOHHast KoHpurypamus aroma. Knaccugpukarus
XUMHYECKUX JJIEMEHTOB (s-, p-, d-snemeHThI). BaneHTHblIE 3JIEKTPOHBI. 2
Tema 1.1. BanentHocts.
CtpoeHne aTOMOB XUMHUYECKUX OK 01
3JIEMEHTOB U NPHPOIA
XUMHYECKON CBSI3U DNeKTPOHHAS TPUPONA XUMHUYECKOH CBSI3U. DJIEKTPOOTPHLATENBHOCTb. Bumbl
XUMHYECKOH CBA3M (KOBAJIEHTHAs, WOHHAs, METAJUINYECKas, BOAOPOAHAs) U 5

crocoObl ee 0Opa3oBaHUsI.
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[paxTuueckoe 3anaTueNel

Pemenne 3amaHmii Ha HCIIOJB30BAaHHE XHUMHUYECKOH CHMBOJHKH M Ha3BaHUM
COEAMHEHUI MO HOMEHKJIAType MEXAYHAPOOHOIO COK3a TEOPETUYECKON U
MPUKJIAAHON XMMHUHM WU TPUBUAJIBHBIX HA3BAHUN [JIs1 COCTABJIEHUS XUMHYECKHX
dbopMyT OBYXaTOMHBIX COENUHEHHMH (OKCHAOB, CyJNb(HUIOB, TMAPHIOB U T.IL.) U
OPYTUX HEOPTraHUYECKUX COCIMHEHUN OTAEIbHBIX KJIACCOB.

IIpakTuueckue 3agaHusi Ha YCTAHOBJEHHUE CBA3U MEXAY CTPOEHHEM aTOMOB
XUMHYECKUX 3JIEMEHTOB M MEPUOAUYECKHUM H3MEHEHUEM CBOWCTB XUMHUYECKHUX
3JIEMEHTOB M MX COEIWHEHUH B COOTBETCTBUHU C mnojokeHuem llepuonnueckoi
CHCTEMBL.

Tema 1.2.
Ilepunonuueckuii 3aK0H U
tabauna JI. 1. MeHneneesa

[paxTuueckoe 3ansiTueNe2

Ilepuonnueckas cucrteMa xumuieckux 3jgeMeHToB J[. 1. Menneneesa. @uznueckuil
cmeica Ilepuonuueckoro 3akona J[M. Menneneesa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTBIX U CIOKHBIX BELIECTB
B COOTBETCTBHUU C TMOJOXKEHUEM XUMHUYECKOro jsjieMeHTa B Ilepuoanueckoit
cucrteme. MUpOBO33peHUECKOe U Hay4yHOe 3HadeHue llepuonnueckoro 3akona [[.M.
Menpeneesa. Ilpornoser J[ M. Menneneea. OTKpbITHE HOBBIX XHMHYECKHX
3JIEMEHTOB.

Pewenue MPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUUECKUX 3a71aHui Ha
XapaKTEPU3ALNID XUMHUUECKUX 3JIEMEHTOB «MeTtamnnueckue / HeMeTaTMuecKne
CBOMCTBA, 3JEKTPOOTPULIATENBHOCTD XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUH C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHEM B MEPUOINYECKON CUCTEME XMMHUECKUX
anementoB J[. 1. Menneneesa»

OK 01
OK 02

Pa3nen 2. Xumuueckue peakuuu
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Knaccuukanus u TUITBI XHMUYECKHUX PEAKIHHA C y4aCTHEM HEOPTaHUIECKHX
BewtecTs. CocTaBjieHUe YpPaBHEHUH peakivil COeMHEHNs, pa3JIoKeHNs,
3aMeleHus, OOMeHa.

ypaBHeHI/Iﬂ OKHucleHus-BoccTaHoBIeHUs. CteneHp okucieHust. OKUCIUTEND U
Tema 2.1 BOCCTaHOBUTeENb. COCTaBleHNE U ypaBHUBaHUE OKUCIUTENbHO-

Tune! XUMHYECKUX peakLuii BOCCTAHOBUTEJIbHBIX PEAKIIMI METOAOM 3JIEKTPOHHOr0 OanaHca. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PEAKIIUU B IPHUPOAC, MPOU3BOACTBCHHBIX MPOLECCaX U

FHKUBHCACATCIIbHOCTH OPIraHU3MOB

IIpakTuyeckoe 3anaTueNe3

KonuuectBeHHble oTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMUECTBEHHbIE 3aKOHbI B
XUMHUH U pacueThl M0 YPaBHEHUSIM XUMUYECKUX peakiuil. Monb Kak equHuLa
KOJIMYECTBa BelecTBa. MosipHas Macca. 3aKOHbI COXPaHEHUsI MACChl U SHEPTHH.
3akon ABoranpo. Mojsipablii 00beM ra3oB. OTHOCHTENbHAS TIOTHOCTD T'a30B.
PacueTs! Mo ypaBHEHHAM XMMUYECKHX PEAKIUH C UCIIOJIb30BAHUEM MacChl, 00bemMa
(HOpMaJIbHBIE YCIIOBUSI) TA30B, KOJIMYECTBA BEIECTBA.

UccnenoBanue THMOB (1O COCTaBY M KOJHYECTBY HCXOOHBIX M OOpPa3yrOIIUXCS
BEIECTB) U TNPHU3HAKOB XMMHYECKHX peakiuil. IIpoBeneHne peakunii HMOHHOTO
oOMeHa, orpeieieHre Cpebl BOIHBIX PACTBOPOB.

OK 01
OK 04

Teopus snexTponuTuydeckon aucconuanui. MoHbsl. DJIEKTPOIUTHI, HE3JEKTPOIUTHI
Tema 2.2

DNEKTPOTUTHIECKAS

b Peakunn wmonHOro oOmena. CocraBieHHMe peakUMi HOHHOIO OOMEHa IyTeM
JOUCCOLIMALINS U HOHHBIH 0OMeH

COCTAaBJICHHUA WX TMOJIHBIX W COKPALICHHBIX HWOHHbIX ypaBHeHI/IfI. KucnorHo-
OCHOBHBIC PCAKIINH. 3aI[aHI/I$I Ha COCTAaBJICHHUEC MOHHBIX peaKLII/Iﬁ

OK 01
OK 04

Pa3zle.11 3. CTpoeHne H CBOHCTBA HeOpraHu4YeCcKHX BelecTB
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Tema 3.1.
Knaccudukanms, HOMEHKIaTypa
U CTPOEHHUE HEOPTaHUUECKUX
BEIIECTB

IIpenmer nHeopranmveckoit xumuu. Knaccmdukauus HEOPraHUYECKHX BEILECTB.
IIpocTeie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOJKHBIX BEINECTB (OKCHJBI,
TUAPOKCHUIBL, KUCJIOTBI, CONM). B3auMOCBA3b HEOPTaHWYECKHUX  BEIIECTB.
ArperaTHble cOCTOSTHUS BelecTBa. Kpucrammmyeckre u amop(dHbIe BemecTsa.

Tumel  KPUCTAIMYECKUX  PEIIeTOK  (arOMHasi,  MOJIEKYJIsipHAs,  HOHHAs,
METaJTMYecKasi). 3aBUCUMOCTb (PU3MYECKHMX CBOWCTB BeIIeCTBA OT THUIA
KPUCTAJUTMUECKONU PEIIeTKH. 3aBUCUMOCTh XMMHUYECKOM AKTUBHOCTH BEIIECTB OT
BUJla XHWMHYECKOH CBA3M W TUNA KpPUCTALIMYECKON pewerku. [IpuannHbl
MHOT000pa3ust BELIECTB.

OK 01
OK 02
OK 04
IIK 4.3
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[paxkTuueckoe 3anaTue Ned

HomeHknatypa HEOpPraHMYECKUX BELIECTB. HA3BaHME BELIECTBA HCXOAS M3 MX
XUMHYECKOH (OPMYJIbI MM COCTABJICHHE XHUMHYECKOH (OPMyJBl HCXONs U3
Ha3BaHWs BemecrBa no MexayHapomHod (MIOITAK) wnmm  TpuBHambHOH
HOMEHKJIaType.

Pemenne mnpakTHdyecKMX 3aaHUi N0 KiacCH(pUKALWMK, HOMEHKJIATYpe W
XUMHYECKIM (POpMyJiaM HEOPTaHUYECKUX BEINECTB PA3JIMYHBIX KJIACCOB (yrapHbIH
ras, yrjIeKMCJbIA ras3, aMMHaK, ralieHas W3BeCTb, HEraleHas H3BEeCTb, MUTbEBAst
cola W MAPYrux). Has3blBaTb U COCTABJATh (POPMYJIbI XMMHUYECKHX BELIECTB,
ONpEeaeNsATh NPUHAMIEKHOCTD K KJIACCY.

Uctounnkn xumuueckold WHPOpMauuu (CpeacTB MaccoBOl HMH(GOpPMAIUH, CETh
Wnrtepner u npyrue). Ilouck wmHOpMarum mo Ha3BaHMSIM, HIAEHTH(UKATOpPAM,
CTPYKTYPHBIM (hopMyIam

CocraBiieHne ypaBHEHMH XUMHUYECKUX PEaKLMH C y4aCTHEM MPOCTBIX U CIOKHBIX
HEOPraHWYEeCKUX BELIeCTB. METAJJIOB M HEMETA/UIOB, OKCHUIOB METAJIOB,
HEMETAJJIOB M aM(OTEPHBIX 3JIEMEHTOB, HEOPraHMYECKUX KHCIJIOT, OCHOBAHUH U
aM(OTEpHBIX THAPOKCUIOB, HEOPTAaHMYECKUX COJICH, XapakTepU3yIOIIUX HX
CBOWCTBA.

Pemenre mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHMH Ha CBOMWCTBA,
COCTaB, TOJy4YeHHE U O€30MacHOe HCIIOJIb30BAHUE BAKHEWUIINX HEOPTaHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKON ESITETbHOCTH YEJIOBEKA

Unentndukanuss HEOPraHWMYECKHX BEIIECTB C UCIONb30BAHHEM WX (PUIUKO-
XUMHYECKHX CBOWMCTB, XapaKTEePHBbIX KAa4deCTBEHHBbIX peakuui. KadecTBeHHBIE
peakuuu Ha cyibdar-, KapOOHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHUS

Tema 3.2.
DU3znKO-XxUMHUYECKUE CBOICTBA
HEOPraHWYECKUX BELIECTB

Mertamnbl. Ob0uiue ¢usndeckne W XUMHUYECKHE CBOMCTBa MeTauioB. (CrocoObl
NOJIy4eHHUs. 3JHAUEHHE METAJJIOB U HEMETAJIOB B MPUPOAE U KU3HEACSTEIbHOCTH
JeJoBeKa U oprann3MoB. Koppo3us mMeTannos: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTEHI
METAJJIOB OT KOPPO3UU.

OK 01
OK 02
I1IK 4.3
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Hewmeranner. O0uine ¢pusnyueckne M XUMHYECKHE CBOMCTBA HEMETAIIOB. T HITHYHBIS
cBoiictBa HemerauioB 1V— VII rpynn Krnaccupukanuss w  HOMEHKIaTypa
coeanHeHui HeMeTauoB. KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B IPUPOLIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BelecTB (OKCHUIOB,
TUAPOKCHUIOB, KHCJIOT, COJell W 7Ap.). 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB
MIPOCTBIX BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICHIMX 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 XUMHUH Kak Hayku. IIpenmer opranudeckoi
XUMHH. MecTO U 3HaueHre OPraHudeCKOl XUMHH B CHCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOCHHE KaK MOPSNOK COENUHEHUSI aTOMOB B MOJIEKYJI€ COIVIACHO MX
BaJeHTHOCTH.  (OCHOBHbIE  TIOJIOKEHUS  TEOPUM  XUMHUYECKOIO  CTPOEHHS
opranudeckux coenuHenuii A. M. BytnepoBa. YriepoaHslil CkelneT OpraHUu4eCcKOoi
MOJIEKYJIbI. 3aBUCHMOCTb CBOWCTB BEILIECTB OT XHMHYECKOTO CTPOEHHUS MOJIEKYJI.
Hsomepust u u30Mepsbl.

ITonsitue o ¢yHkuMoHanmbHOH rpymme. Panukan. IlpuHImnbel kiaaccupuKaim
OpraHUYeCKUX CcoeAuHeHun. MexayHapoaHass HOMEHKJIATypa W MPUHLMIILI
HOMEHKJIATypbl OpraHudecknx coenuHeHuii. Ilonsitue o0 a3zorcomep:kaiux
COEAMHEHUSIX, OMOJIOTMYEeCKH aKTUBHBIX BEIIECTBAax (yIJIeBOJAX, JKUpax, OeNkax u
Op.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHHMAX (MOHOMEp, TOJIHMEp, CTPYKTYypHOE
3BEHO)

OK 01
IIK 4.3
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IIpakTuyeckoe 3ansaTHE NoS

HomeHknatypa OpraHHYeCKHX COEOUHEHUI OTHENbHBIX KJIACCOB (HACBILICHHBIE,
HEHACBILIEHHbIE U apOMAaTHYECKHE yIIeBOAOPOABI, CIIUPTHI, (PEHOJNBI, aNbIETUIbl,
KETOHBI, KapOOHOBbIE KHMCIOTHI U 1p.) COCTaBieHHE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJT OPTaHHUECKUX BELIECTB OTHEJBbHBIX KJIACCOB, HCIIONB3Ys HX
Ha3BaHMsI 110 CHCTEMATUYECKON M TPUBHUAJIBHON HOMEHKJIATYpe (3TUJICH, alleTUIICH,
ruepuH, GeHo, GopMaNbIeru/l, YKCYyCHash KUCIOTA, TIUIHH).

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

Tema 4.2
CaolicTBa OpraHUYECKUX
COeIMHEHUN

DU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAUMHEHHI OTIAENbHBIX KJIACCOB
(ocobennoCTH KiacCU(pUKALIMN U HOMEHKJIATYPbl BHYTPHU KJIACCA; TOMOJIOTHUECKUH
psin u obmast Gopmyna;, u3omepust; GpU3NUecKre CBOWCTBA, XUMUYECKIE CBOWMCTBA,
crocoObl  TOJYYeHUs ) IPEACNIbHbIE  YIJIEBOAOPOAbl (AJIKaHBl W ITUKJIOAJTKAHBI).
I'openne MeTaHa Kak OMH W3 OCHOBHBIX UCTOYHHKOB TEIUIA B IPOMBIIIJICHHOCTH U
ObiTy. CBOHCTBA MPUPONHBIX YIJIEBOAOPOIOB, HAXOXIECHHE B TMPUPOAE U
MPUMEHEHUE aJIKaHOB.

HenpenenbHble (aNKeHbI, alKUHBI U aJIKAIHEHbI) U apOMATHYECKHE YIIIEBOAOPOIBL.
I'opeHne aneruneHa kak UCTOYHHUKA BBICOKOTEMIIEPATYPHOIrO IUIAMEHH JJIs1 CBAPKH
U PE3KU METAJIOB

Kucnoponconep:xamue CoemquHEHUs: COUPTBI U (PeHObl, KapOOHOBBIE KHCIIOTHI,
AJIbACTUABI U KETOHLI,

Kucnoponconepxarue CoeuHeHUs: 3QUPBI, JKUPBI, YIIEBOIbL.

IIpakTHueckoe NPUMEHEHUE KUCIOPOACOACPIKAINX OPTaHUYECKUX  COENMHEHUN
(3TMNEHrUKONS, TIUIeprHa, QeHona, popManbaeruia, alueTaibIernaa, YKCyCHON
KUCJIOTBI). MblJIa KaK COJHM BBICIIUX KapOOHOBBIX KHCJIOT. MOOIIHME CBOWCTBA
MBLIA.

OK 01
OK 02
OK 04
IIK 4.3
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AzoTconmepskaiqie — coenuHeHUs ~— (AMUHBI W aMHHOKHCJIOTBL,  OENKH).
BricokoMosiekyisipHble COSAMHEHMs (CHHTETUYECKHUE W OMOJOTHYeCKU-aKTHBHBIE).
MoHnomep, monumMep, CTPYKTypHOe 3BeHO. [lonnMepusanns >THiIeHa Kak OCHOBHOE
HAIPaBJICHUE €r0 HCIIOJIb30BAHMSL.

I'eHeTuueckasi CBSI3b MEKAY KJIACCAMH OPTaHUYECKUX COSTUHEHUH

IpaxkTuueckoe 3ansaTue Ne6
CBolicTBa OPraHUYECKUX COSTMHEHUN OTIEBbHBIX KJIACCOB (TPUBHANIbHAS U

MEKITyHapOIHASI HOMEHKJIATypa, X HMHYECKUE CBOMCTBA, CIOCOOBI TIOJyYEHUs ):
npenenbHble (AJTKAHBI U [IUKJIOAJIKAHBI ), HETIPeAeTbHbIE (AJTKEHBI, AJTKUHBI,
aJIKaIueHbl) U aApOMATHYECKUE YTIIEBOIOPOBI, CIIUPTHI U (PeHOJBI, KapOOHOBBIE
KUCJIOTHI B 3()UPBI, ATbAECTUIBI U KETOHBI, AMUHBI 1 AMUHOKHUCJIOTHI,
BBICOKOMOJIEKYJISIPHbIE COSTMHEHHSI.

IIpakTuyeckoe 3ansaTHe No7

CocraBieHue cxeM peakiuil (B TOM 4YHCJIE€ MO MPEIJIOKEHHBIM [EeMOYKaM
NPEBpALICHNI), XapPaKTePU3YIOLIUX XHUMHUYECKHE CBOWCTBA  OPraHUYECKHX
COCAMHEHUI OTHENbHBIX KJIACCOB, CHOCOOBI WX TMOJNyYeHHs] W Ha3BaHUE
OpPraHUYeCKUX  COEJUHEHHH 1O  TPUBUAJIBHON  WIM  MEXIYHAapOAHOHN
CHUCTEMATUYECKOH HOMEHKJIATYE.

3anaHus Ha COCTaBJIEHUE YPABHEHUH XMMUUYECKUX peaKLUii ¢ ydacTHeM

OpraHUYECKUX BEILECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs
ITonyuenue »TuieHa U HU3y4eHHE €ro CBOHCTB. MozaenupoBaHue MOJEKYJd U
XUMHUUYECKHX MPEeBpalleHH Ha IpUMepe dTaHa, dTUJIeHA, alleTUIIeHa U JIp.

Tema 4.3
Hnentudukanus opraHMueCcKux
BEIIECTB, X 3HAYCHUE U
MpUMEHEHHE B OBITOBOM U
MPOU3BOACTBEHHOMN
NESITEIbHOCTH YeJIOBEKa

buooprannueckne coennaenus. [IpuMmeHeHre u OUONOTUYECKast POJb YIJIEBOIOB.
OxucneHne yrieBOOOB — WCTOYHUK OHEPrHUH JKUBBIX oOpraHmsmoB. (Onactu
npuMeHeHuss aMuHOKHCHOT. [lpeBpammeHusi OeaKOB mNHINM B  OpraHU3ME.
buonorndeckne ¢yukuum OenkoB. buonormyeckue (GyHKIMU KUPOB. Poib
OpPraHUYECKON XUMHUU B PELISHUH MPOOJIeM MUIIEBOM OE30MacHOCTH

OK 01
OK 02
OK 04
I1IK 4.3
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Ponb oprannueckoll XUMHUH B PELIEHUH MPOOJIeM SHEPreTHIeCKoil Oe30MacHOCTH, B
Pa3BUTHU MECOULIMHBI, CO3aHUN HOBBLIX MAaTCPUAJIOB, HOBBIX MCTOYHUKOB SHCPIrUHA
(anmpTepHAaTUBHBIE HMCTOYHUKU SHepruu). OmnacHOCTh BO3NEHCTBHA HA JKHBBIE
OpTraHHU3Mbl OPTaHUYCCKUX BELICCTB OTACJIbBHBIX KJIACCOB (er'IeBOI[OpOI[bI, CIIUPTHI,
(I)GHO.]'IBI, XJIOPOPraHU4ICCKUE MPOU3BOAHLIC, aJIbACTHUIbI U ,[[p.), CMBICJI TTOKAa3aTeJIsA
MIPEAESbHO OMYyCTUMON KOHUEHTPALU

IIpakTuyeckoe 3ansaTue Ne§

Unentndukaius OpraHNYeCKUX COCOMHEHUH OTHENbHBIX KJIACCOB (Ha IpHMEpe
aNbAErUAOB, KPaXMaa, YKCyCHON KHCJIOTBI, O€NKOB U T.IL.) C UCIOJNb30BAHUEM HX
(U3NKO-XUMHUYECKUX  CBOWCTB W  XapaKTEPHBIX  KAUYECTBEHHBIX  PEAKIIMM.
Henatypauust Oenka npu HarpeBaHUH. L[BeTHBIE peakiun OenkoB. Bo3HHUKHOBeHHE
AHAJIMTUYECKOTO CUTHANa C TOUKU 3PEHUsI XUMUUECKUX MPOLECCOB MPU NPOTeKaHUU
KQ4eCTBEHHOH peakUHy, TO3BOJBIIOLIEH WACHTU(PHUINPOBATh MPEIJIOKEHHBIE
OpraHUYeCcKHue BEIeCTBa

Pa3znen S. Kunernueckue u TepMoaMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHHSI XHMHYECKHX PeaAKHTA

Tema S.1
CKOpOCTh XUMUYECKUX PEAKLIUH.
XUMHUYECKOE PABHOBECHE

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pAa3jM4YHBIX (PaKTOPOB. MPHUPOIBI
pearupyroLMx BeLIECTB, KOHLEHTPALMK pPearupyroluxX BeLIeCTB, TeMIepaTypbl U
IUTOIIAIA PEAKIIMOHHOHN MOBEPXHOCTH. TerioBble 3()h(HEeKThl XUMHUUECKUX PEaKIIHi.
DK30- U S3HIOTEPMHUUECKHUE, PEAKLUH.

OOpaTumocTb peakunii. XHMHYECKOE PABHOBECHUE U €r0 CMEIISHHE O] JeHCTBUEM
pa3nuUHbIX  (PaKTOpPOB (KOHLEHTPALMS] PEAreHTOB WM TPONYKTOB PEaKIIHH,
IaBJIEHUE, TEMIIepaTypa) ANl CO3JaHHWs ONTHUMAJBbHBIX YCIOBHHA TMPOTEKAHUS
xuMHu4Yecknx npoueccos. Ilpunnun Jle [HaTense

OK 01
OK 02
IIK 4.3
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IIpakTuueckoe 3ansaTHe Ne9

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHU HAa aHadu3 (PaKTOPOB, BIUSIOIINX
Ha M3MEHEHUE CKOPOCTH XUMHUYECKON peakluH, B T.4. C MO3ULMI 3KOJOTHMYECKH
1enecooOpa3Horo MOBEASHHss B OBITY W TPYOOBOH JAEATENBHOCTH B LIENAX
COXPaHEHUsI CBOETO 3/10POBbs U OKPY KAOLIEH NPUPOIHON CPEabL.

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX 3alaHUI HA NpUMeHeHue npuHuuna Jle-
IMatenpe As1 HaXOXKIEHUS HaNpaBieHHUs CMEIEHUs PAaBHOBECUS XHUMUYECKON
peakuuu 1 aHaiu3 (aKkTOPOB, BIMSIIOINX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS

Pa3nen 6. Pacrsopnl

Tema 6.1

ITonsTue o pacTBopax

PactBoperne  kak  ¢usuko-xummuyeckuii  mpouecc.  PactBopel.  CriocoObl
IIPUTOTOBJICHUSI PAcTBOPOB. PacTBopumocTb. MaccoBast [OJIsi PacTBOPEHHOIO
BemecTBa. CMBICT TOKa3aTesl MPEAeNbHO IOMyCTUMOM KOHLEHTPALMH M €ro
HCIIOJIb30BAHHE B OLIEHKE 3KOJOTUYeCKON 0€30MacHOCTH.

[IpaBuna 5KOJIOTHYECKH LENecoOOpa3HOro TMOBENEHHst B OBITY U TPYAOBOM
JESTEIbHOCTH B LIENIAX COXPAHEHUs] CBOETO 30POBbsl U OKPYXKArOLeH NMPUPOIHON
Cpenbl, OaCHOCTb BO3ACUCTBUS HA KUBbIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
Pemienne mNpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUl Ha PacTBOPBI,
UCTIOJIb3YeMblIe B OBITOBOH M MPOU3BOACTBEHHOH JIESITEIbHOCTH YEJIOBEKA

IIpakTuyeckoe 3anaTue NelQ

[IpurorosieHne pacTBOPOB 3a1aHHON (MaccoBOM, %) KOHLEHTpaHH (C MPaKTUKO-
OPUEHTHUPOBAHHBIMH BOIPOCAMH) U ONIPENENIEHUE CPENbl BOIHBIX PACTBOPOB.
Pemenue 3ana4 Ha MPUTOTOBIIEHUE PACTBOPOB

OK 01
OK 02
OK 07
IIK 4.3

IIpodeccnoHaNnbHO-OPUEHTHPOBAHHOE COACPKRAHUE

Pa3z1e.11 7. Xumus B 6blTy U HpOI/ISBOZlCTBeHHOﬁ JEATEJbHOCTH Y€/I0BEKA




Tema 7.1
Xumust B ObITY U
MIPOU3BOACTBEHHON
JESITEJIbHOCTH YeJIOBEKA

Hoselilnue QOCTHMKEHUST XUMHUYECKON HAyKM U XHMMHYECKOH TexHojoruu. Posb
XUMUU B OOECHEYeHHH JKOJIOTUYECKOW, DJHEPreTHMYeCKOH W MHINEBOH
0e30macHOCTH, pa3BUTHH MenuUUHBL. [IpaBuia moucka W aHamM3a XUMHUYECKOH
uHpOpMaLMKu W3 PA3NMYHBIX HCTOYHUKOB (Hay4yHas W y4eOHO-HaydHas
JUTEPATypa, CPEACTBA MACCOBOM MH(pOpMannH, ceTb MHTEpHET)

IpaxTuueckoe 3ansiTue Nell

Ilouck u aHanu3 KEHCOB O MPUMEHEHHWHM XUMHUYECKUX BELIECTB U TEXHOJIOTHH C
ydeToM Oynymed mnpodeCcCHOHANbHOW MAEATeIbHOCTH 1O TeMaM: BaKHEHIue
CTPOMTENIbHBIE MaTepHuaibl, KOHCTPYKLIMOHHBIE MaTE€pHUaNibl, KPAacCKH, CTEKJO,
KepaMuKa, MaTepUabl sl 3JICKTPOHUKH, HAHOMATEpUAJIbl, TEKCTUJIbHBIE BOJIOKHA,

UCTOYHUKH DHEPTHH, OPraHUYeCKHe W MHUHEpAJIbHbIE YAOOPEHUs, JIEKAPCTBEHHbBIS
BEIIECTBA, OBITOBAST X UMHSI.

IIpakTuueckoe 3ansaTue Nel2

3ammra: [Ipencrasnenne pe3yibTaTOB PelleHHUs] KeHcoB B (JopMe MUHHU-AOKIATA C
Mpe3eHTalNen

OK 01
OK 02
OK 04
OK 07
IIK 4.3

AudpepeHunpoBaHHbIi 3a4eT

nToro

78
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3. YCJII0BUA PEAIN3AIINU HHPOI'PAMMUBI
OBIIIEOBPA3OBATEJILHONI JUCHUTIIJIAHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY
o0ecrne4eHn o

Peanuzanus nmporpaMMbl IUCUUIUIAHBI TPEOYET HATMUMS y4eOHOro KaOMHETA
«Xumus» W/ WM y4eOHON XUMHYECKOM 1abopaTopun.
O6opynoBanne yueOHOro kabuHera:
- MOCAI0YHBIE MECTA IO KOJMYECTBY O0YUAOIINXCS,
- paboyee MeCTO MpenoaaBaTelis,
- TOCKAa KJ1acCHast
- y4eOHO-METOINYECKOE 0OECTICUEHHE,
- KOMIUIEKT Y4YeOHO-HArsAHBIX MOCOOMH MO IUCHUIUIMHE «XUMHS» (CTECHIBL,
CXEMBbI, TaOMUIBI, OMOPHBIE KOHCHEKTHI, Y4YeOHBIE MMOCOOWs, CIPABOYHBIE
Matepuanabl, HAOOPbl  INAPOCTEP)KHEBBIX  MOJECIEH  MOJNEKYJ,  MOJENH
KPUCTAUIMYECKUX PEIICTOK, KOJUIEKIIMHA MPOCTBIX M CJIOKHBIX BELIECTB W/WIIA
KOJUIEKIIAW OJTUMEPOB; KOJUIEKIHS TOPHBIX MOPOJ U1 MUHEPAJIOB);
- Habop Nocy1bl, 000PYAOBAHUS U PEAKTUBOB ISl IEMOHCTPALMOHHOTO
SKCIEPUMEHTA U JTA0OPATOPHBIX OMBITOB.
Texnuveckue cpeacTBa 00y4eHUs::
- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEACHHUS 3BYKA,
- PUHTEP;
- MYJITUMETUA-TIPOCKTOP;
- DKpaH

3.2. Uapopmanuonnoe odecnevyeHue o0ydeHusi. IlepeyeHs pekomMeHayeMbIX
y4eOHbIX u3nannii, UHTepHeT-pecypcoB, 10NOJIHUTEIbHOI JIUTEPaTyPhI

i1 o0y4Harommxcst
1.Adunorenosa 1.B.
Xumus: y4eOHUK U MPAKTUKYM JAJIsl CPEAHETO MPOPECCUOHATBHOTO
oOpazoBanusi/M.B.Apunorenora,J1.B.badbkos,B.A ITonkos — 2¢ u3f.,-ucnp.
nor.- Mocksa: M3narensctBo FOpaidt, 2023. - 291c¢
Pexxum nocryna: https://urait.ru/viewer/himiya-513807#page/S

Jnst npenogaBaresieii

Konctutyums ~ Poccumiickoii ~ ®denepaumu  (IpUHSITAa  BCEHAPOAHBIM
roinocoBanuemM 12.12.1993) (c yderom mnompaBOK, BHECEHHBIX (PeaecpaTbHbIMUA
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KOHCTUTYIIMOHHAMU 3akoHamu P® o mnonpaskax k Koxcrturynum PO ot
30.12.2008 Ne 6-DK3, 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. (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., BHECCCHHBIMU DeNepaTbHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O06 obpazoBanuu B Poccuiickoii denepanuimy.

[Tpukaz MunoOpnayku Poccum ot 17.05.2012 Ne 413 «OO0 yTBEpKIECHUU
(enepaIbHOr0  rOCYIapCTBEHHOTO  00pa30BATENBHOIO  CTAHAApTAa  CPEIHETO
(monHoro) obuiero o6pazoBanus» (3apeructpupoBan B Muntocre PO 07.06.2012
No 24480.

[Tpukaz MwunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuUn
u3MeHeHnii B Ilpukaz MunucrepcTtBa oOpa3oBaHuss W Hayku Poccuiickoi
OGenepanuun - ot 17.05.2012 Ne 413 "OO0 ytBepkacHun (HeaepaTbHOTO
rOCYIapCTBEHHOIO 00Pa30BATENBLHOIO CTaHAApPTa CPEAHErO (MOJHOr0) OOILIEro
oOpazoBaHus"».

[Incemo [lenaprameHTa rocyAapCTBEHHOM MOJUTHUKKA B cepe MOArOTOBKU
padounx kaapoB m JIIO MwunoOpHayku Poccum ot 17.03.2015 No 06-259
«PexkoMeHIaMu Mo OpraHu3aluy MOJYUYSHHs] CPEAHEro o0wmero oOpa3oBaHUs B
npenenax OCBOCHHs 00pa30BaTEIbHBIX MPOrPaMM CPEAHETO MPOPECCHOHATBHOIO
oOpazoBanusi Ha 0a3e OCHOBHOrO oOwiero oOpa3oBaHUs C y4E€TOM TpeOOBaHWM
(enepalibHbIX TOCYAAPCTBEHHBIX OOPA30BATENBHBIX CTAHAAPTOB M MOJy4aeMOH
npo(eccuu Win CIenUagIbHOCTH CPEIHETO MPOPECCHOHATTBHOTO 00pa30BaHMS.

HNurepHeT-pecypesl

www.fcior.edu.ru (DenepanbHblii LEHTP
uH(pOPMaMOHHO-00pa30BaTeNbHbIX pecypcoB — DILIAOP).

http://www.window.edu.tu  (ExuHoe OKHO nocTyna K 0Opa3oBaTelbHBIM
pecypcam MHTEpHETA 1O XUMUH )

https://resh.edu.ru (Poccuiickas 31€KTPOHHAS LIKOJIA)

26



Z[OHOJIHI/ITCJILHLIC HCTOYHHUKH

1.Pocun U.B., Xumus. YaeOHUK ¥ 3a1a4HUK JJIs1 CPEAHET0 NPO(hEeCCHOHATBHOTO
obpazoanust/ 1.B.Pocun,JI./I. Tomuna, C.H.ConoBbeB - Mockpa: M3pareabcTBoO

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

512022#page/S
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4. KOHTPOJIb n

OIEHKA

PE3YJbTATOB

OBIIEOBPA3OBATEJILHON JUCHUATIJIAHBI

KoHTpone # OLEHKAa pe3ysibTaTOB OCBOEHUS 001IcO0pa30BaATEIBHOM
JUCLUTIIMHBI PACKPBIBAETCS Y€PE3 AUCUMIUIMHAPHBIC PE3YbTAThl, HAMPABICHHBIE
Ha (opMUpOBaHKE OOIMX M MPOQPECCHOHAIBHBIX KOMIIETEHIMI MO pa3iciaMm u
TEMaM COJEPKaHMsl yueOHOro Marepuaina

O6masn / Pa3znen / Tema Tun oueHOYHbIX
npogeccCHOHATBHAS MeponpHSTHH
KOMIIETEHIHS
OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2
OK 02 Tema 1.2 Tema 3.2 TectupoBanue
OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, BrimmonHeHre 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 4.3 KEHCOB
OK 1,0K 2, OK 4, Pasnen 1 Pasmen 2 Pasmen 3 Paspmen 4, | duddepenumponanHsrii

IIK 4.3

Pasnen 5 Pasnen 6

3a4€eT

28




		2023-11-10T12:54:05+0300
	Кодзаева Бэлла Муратовна




