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PaGouas mporpamMma 00Ie006pa3oBaTeNbHON  IMCHUILTHHEL XUAMHST  SIBJISETCS
YaCTBIO IPOTPAMMBI  IOATOTOBKHM  CHEIHMANKCTOB  CPEHEro 3BeHa [0
CIIeIAATBHOCTSM TEXHONOTHYECKOTO MpOQUIs CIIO. Ilporpamma paszpaboTaHa B
coorBetctBud ¢ @®I'OC CIIO nng crnenuaabHOCTH 11.02.06 Texuunueckas
SKCIUTyaTalldss TPAHCIIOPTHOrO Pagro3JIEKTPOHHOIO obopyaoBaHus (MO BUIAM
TpaHcriopra) (mprkas MUHHUCTEPCTBA MPOCBEICHAA P® ot 04.03.2024r. Ne 142) u
¢ ®IOC cpemsero obmero 00pa3oBaHMs, YTBEPKICHHOTO MIPUKA30M
MuHo6pHayku P® ot 17 mas 2012r. No 413 ¢ W3MEHEHUSIMHU COTJIACHO IPHKa3y
MuHICTepCTBa TIPOCBEIeHHs Poccuiickok ®eneparuu ot 12.02.2025 Ne 93 "0
BHECEHHM W3MeHeHHs B mommyHkT 18.3.1 mynkra 18.3 denepanbHOTO
rocylapCTBEHHOTO 00pa30BaTeNbHOr0 CTaHIapTa CPEIIHEro o0611ero oopa3oBaHus,
YTBEPKIIEHHOTO TpUKa3oM MUHHUCTEPCTBA oOpasoBanuss ¥ HAyKH POCCHHCKOT
®enepanyu ot 17 mast 2012 1. Ne 413" (3aperucTpupoBan 17.03.2025 Ne 81559), ¢
yuerom IlpumepHO# pabodedt MporpamMmbl 06111e00pa30BaTENbEHON  TUCLMILIHHBI
Xumust  (6a30BBI  ypOBeHB) IS MPO(ECCHOHAIBHBIX 00pa3oBaTeNbHbIX
opraHusanuii, yrsepxaennoin OI'bOY JIIIO MPIIO (mporoxonm Ne 14 ot «30»
Hos10pst 2022 1.).

OpraHu3anus-pa3padoT4uK: BramukaBKa3cKAi TEXHUKYM JKEJIEe3HOIOPOKHOI®
TpaHcropta — QuIMan  (efepaabHOro  rocynapCTBEHHOTO OIOHKETHOTO
00pa30BaTeIbHOrO  YYPSXKACHUS  BBICIICTO obpasoBanusi  «PocToBCKUI
TOCYIApCTBEHHBIA YHUBEPCUTET MyTEH COOOIIEHUN»

Paspaborunk (u): - ®unaposa JLK. mpernonasatenb (n) BaTXKT — dumiana
PEVIIC

PexoMengoBana: Merogrdeckum coperoM BITXKT — dunnana PI'VIIC
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIJIAHBI «XUMMU»

1.1. MecTo AMCUMILVIMHBI B CTPYKType 00pa30BaTeibHON HNPOrpaMMbl
CIIO:

OO01eoOpa3oBaTesibHas TUCHUIUIMHA «XUMUS) SIBISIETCA 0053aTENbHON YacTbhiO
0011e00pa30BaTeNbHOTO LKKIAa 00pa30BaTeIbHON MPOTPaMMBI B COOTBETCTBUU C
OI'OC CIIO mno cnemnanbHoctd 11.02.06 TexHuueckas 3KCIUTyaTalds
TPAHCIIOPTHOTO PaIUO3TIECKTPOHHOTO 000pyA0BaHMsI (IO BHIaM TPAHCIIOPTA).

1.2. HeJII/l H IINIAHUPYEMBIEC PE3yJabTaTbl 0CBOCHUSI NUCHUIIIMHBI:

1.2.1. llean u 3aga49u M CHUILIHHBI

@opMHUPOBAaHUE Y CTYACHTOB IMPEACTABICHHUS O XHMHYECKOW COCTaBIISIIOLIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpAa KaK OCHOBBI TIPUHATHUS PELICHUN B
KU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYallUsSIX, OTBETCTBEHHOTO MOBEIACHUSA B
IIPUPOJTHOM CpeliE.

3amauun IUCHUNIMHBI:

1) chopMupoBaTh MOHMMAHHWE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUN B OKPY>KAIOIIEH Cpelie, LIEJIOCTHOM HAyYHOW KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYJIbI HEOPTaHWYCCKUX M OPraHUYCCKUX
BEIIECTB, YPaBHEHUS XHUMHYECKHX  pEaKiui, OOBACHITH UX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTATHl XUMUUYECKUX 3KCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  TPOBEACHUS  MPOCTEHINNX  XUMHYCCKHX
AKCIIEPUMEHTAJIbHBIX HCCJICIOBAaHUN C CcOOJIIoZeHueM TpaBuil  0€30MacHOro
oOpallleHHsI ¢ BEIIeCTBAMU U J1abOpaTOPHBIM 000PYI0BAaHHUEM;

4) pa3BUTh yMEHHUS HCIIOJIb30BaTh HH(DOPMAIUI0 XUMHYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh yMEHHUS MPOTHO3UPOBATH MOCICACTBUS CBOCH JEATEIBHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOCTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMAHHE 3HAYMMOCTH JOCTHIKCHHH XMMHYCCKON HayKd |
TEXHOJIOTUM /ISl pa3BUTHUS COILIMATIBHON U TPOU3BOACTBEHHOM cdep.



1.2.2. [Inanupyemble pe3yabTaThl OCBOEHHUs 0O0IIeoOpazoBarenbHON aucuuruinabl B coorBeTcTBUU ¢ PI'OC CIIO u Ha

ocaoe PI'OC CIIO
Konx u HanmeHoBaHue [Tnanupyemble pe3ybTaThl OCBOCHUS TUCIIUTLTAHBI
dhopMUpyeMBIX OOmme JlucuurmuHapHbie
KOMITIETEHIINI

OK 01. Boi6upats
CIIOCOOBI perieHus 3a/1a4
npodecCuoHAIBHON
JeSITETHHOCTH
PUMEHUTEIIBHO K
pa3IUYHBIM KOHTCKCTaM

B yacTu Tpya10BOro BOCIIMTAHUSA:
- TOTOBHOCTb K TpYyAY, OCO3HaHUE IIEHHOCTH

MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTb K AaKTHUBHOM JI€ATEIBHOCTH
TEXHOJIOTUYECKON 51 COLMATBHOM
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh WHHIIMHPOBATD,
IJIJAHUPOBAaTh W CAMOCTOSITEJIbHO — BBIIOJIHSTH
TaKyIo JesATeIbHOCTD;

- MHTEpEC K Pa3INYHBIM chepam
npo¢eCCUOHATIBHON JIEATEIbHOCTH,

OBjaneHne  yHUBEPCAILHBIMH  YU4eOHBIMH
NMO3HABATEJILHBIMY J1€HCTBUSIMH:

a) 0a30BbIe JIOTHYECKHeE TeCTBUS:

- CaMOCTOSITENILHO dbopmynupoBaTh u

aKTyaJIM3upoBaTh MPoOJeMy, pacCMaTpHBaTh €e
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIA TPH3HAK WA
OCHOBaHMS IS CpPaBHEHHMS, KjiIacCH(pUKAIUK U
0000111eHNS;

- OHpeneisATh IEIH JIEITEeIbHOCTH,
napaMeTpbl U KPUTEPUH UX JTOCTHIKCHUS,
- BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHUSIX,

3a4aBaTb

- BJAJACTh CHUCTEMOM XMMHYECKUX 3HAHHUM,
KOTOpasi  BKJIFOYAeT: OCHOBOIIOJIATaroIue
MOHATUS  (XMUMHYECKUM  DJIEMEHT, aToM,
SJIEKTpOHHAss 000J0YKa aroma, s-, p-, d-
ANICKTPOHHBIE  OpPOWTANIM  aTOMOB,  HOH,
MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPULIATEIHLHOCT, CTEICHb
OKHMCJICHUSI, XHWMHYECKas CBS3b, MOJIb,
MOJISIpHAsE ~ Macca,  MOJISIpHBIE  00BbeM,
VIJIEPOAHBIM  ckeneT,  (yHKIMOHAIbHAs
rpymnmna, paaukai, HW30MEpHs, H30MEPHI,
TOMOJIOTHYECKHUI pan, TOMOJIOTH,
YTJIEBOJOPOBI, KHUCIJIOPO/I- u
a30TCco/IepKaIIue COCIMHCHHS,
OMOJIOTMYECKU BEIIIECTBA
(YyrneBonibl, JKUpBI, O€NKH), MOHOMED,
oJImMep, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS,
KpUCTaJUTNYECKas pereTKa, THUIIBI
XHUMHUYECKUX  peakuuil  (OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHBIE, AK30-U
SHJIOTEPMUYECKHE, peakiuu HOHHOTO
oOMeHa), pacTBop, DIIEKTPOJIUTHI,

AKTHUBHBIC




-  BHOCHUTb KOPPEKTHUBBI B  JCSATEIHHOCTD,
OIICHWBATh COOTBETCTBUE PE3YJBTATOB IICIISAM,
OIICHUBATh PUCKU TOCIICCTBUN JAEATEIHLHOCTH;

- Pa3BUBATh KPEATHBHOE MBINJICHUE TIPU PEIICHUU
YKU3HEHHBIX TIPOOIeM

0) 0a30BbI€ HCCJIEN0BATEIbCKHE AeiiCTBHSL:

- BIIQJIETh HaBBIKAMH Y4€OHO-MCCIIEIOBATEIHCKON
u MPOCKTHOU JIESITEIILHOCTH, HaBBIKAMU
paspelieHus mpooeM;

- BBIBIISATH NPHYUHHO-CIICICTBCHHBIC CBS3M U
aKTyaJIM3uPOBaTh 3a7a4dy, BBIIBUTATh THIIOTE3Y €€
peIIcHMSI, HaXOJUTh apTyMEHTBI JUIS
JIOKA3aTelIbcTBAa CBOMX YTBEPIKIACHWH, 3a71aBaTh
rapaMeTphbl U KPUTEPUHU PEIICHUS;

- aHAJM3UPOBAThH IOJYYEHHBIC B XOJIC PCIICHHS
3a/1a4d PEe3yJIbTaThl, KPUTUUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MCHCHHE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCHUTH 3HAHMS B MO3HABATEILHYIO U
MPAKTUYIECKYIO 00JIACTH KUZHEICATCIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00JIacTel;

- BBIABUTATHL  HOBBIE  WJEH,  IpeajaraTh
OpPUTHHAJIbHBIC TIOIXOIbI U PEIICHHS,
- CIIOCOOHOCTH ux HUCIIOJIb30BAHUSA B

MMO3HABATEIbHOU U COLIMAJIBHON MPAKTUKE

HEAJIEKTPOJIUTHI, ANEKTPOJTUTHYECKAS
JTUCCOLIMAIINS, OKUCIUTENb, BOCCTAHOBUTED,
CKOpPOCTb XUMHYECKON PEAKIIUU, XUMUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus

XAMHUYECKOTO  CTPOCHUS  OPraHUYE€CKHUX
BENICCTB AM. bytneposa, TEOpHUs
AIEKTPOJIUTUYECKON JVCCOLINAIINH,

nepuoguueckun 3akoH JI.M. Menneneena,
3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUI A3BIK XUMUH,
(haKTOJIOTHYECKHE CBEJEHUS O CBOMCTBAX,

coCTaBe, TMOJy4eHMH U  Oe30MacHOM
VCTOJIb30BAHUU BOKHEHUIIINX
HEOPraHUYECKNX U OPraHUYECKUX BEIIECCTB B
ObITY M  TPAKTHUUYECKONW  JIESITEIBbHOCTHU
YEJIOBEKa,;

- YMETh BBISBIATH XapaKTEPHbIC MPU3HAKU U
B3aUMOCBSI3b W3YUYCHHBIX MOHATHH,
IIPUMEHATh COOTBETCTBYIOLIME MOHATUS IIPU
OIMCaHUU CTpOCHUA 151 CBOWCTB

HCOPraHNYCCKHUX W OPraHUYCCKUX BCIICCTB H
ux npeBpameHHﬁ; BBISBJIATH B3aHMMOCBA3b

XUMHUUYECKUX  3HAHUM C IOHATHUAMU u
npcacCTaBJICHUAMUA APYyrux
CCTCCTBCHHOHAYYHBIX IMPCAMCTOB,

- YMCTb HCIIOJIB30BAaTh HAaMMCHOBAaHUA

XMMHUYECKUX COCIMHEHUW MEXITyHApOIHOTrO
CO03a TEOPETUYECKON U MPUKIATHON XUMUU




U TPUBHAIBbHBIC HA3BAaHUS BaKHEUIIUX
BEIIECTB (PTUJIEH, AalETUJICH, T[JIUIEPHH,
denon, Qopmanpaerua, YKCyCHas KHCIIOTA,
[JIMIIAH, YTapHBIA Ta3, YIJICKUCIBIN Tas,
aMMHUaK, TalllcHas W3BECTb, HeTallcHas
U3BECTh, THUTbEBas coda ®  JIPYTUX),
COCTaBJIATh (OPMYJIBI HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIICCTB, YpaBHCHHS
XUMHUUYECKUX PEAKIIUN, OOBSICHATh UX CMBICIH;
MOATBEPKAATh XapaKTEPHbIE XHUMHUYCCKHUE
CBOWMCTBA  BEIIECTB  COOTBETCTBYIOIIUMH
IKCIICPUMEHTAMH ¥ 3allUCSIMH  ypaBHCHHM
XAMHUYECKUX PEaKIUK;

- YMETh YyCTaHABIMBATH TPHHAJICKHOCTD

V3YYEHHBIX HEOPraHUYECKUX u
OPTaHWYECKUX BEIIECTB K OMNPEACICHHBIM
KJ1accam 51 rpynmiam COEIMHECHUH,

XapaKTepu30BaTh HMX COCTaB M BaKHEHUIIUE
CBOMCTBa; ONpPEIENIATh BHUIAbl XUMHUYECKHUX
CBs3EH (koBaJIeHTHaH, HWOHHas,
METaJUTHYecKas, BOJIOPO/IHASA), THIIBI
KPUCTAJTTUYECKUX pelIeToK BCIIIECTB;
KJIaCCU(UIIMPOBATH XUMHUICCKHIE PECAKIIHH,

- chopMupoBaThH MpeICTaBICHHUS: 0
XUMHUYECKOU COCTaBJISIIOIIICH
€CTECTBEHHOHAYYHOU KapTUHBI MHUpa, POJIH
XUMUM B TIO3HAHUM SIBJICHUM MPUPOJBI, B
(GbOpMHpPOBAaHUM MBIIUICHUS € KYJBTYPHI




JTMYHOCTH, ee (bYHKIIMOHATEHON
IPaMOTHOCTH, HEOOXOIUMOW JUIS PEIICHUS
NPaKTUYECKUX  3aJad W JKOJOTHYECKHU
00OCHOBAaHHOTO  OTHOIICHHS K CBOEMY
37I0POBBIO M IPUPOTHOH CpeJIe;

- YMETh MPOBOJUTH PACUYEThI 10 XUMUYECKUM
dopMynaM ¥ ypaBHEHHSIM XUMHYECKHX
peakiuii C HUCHOJb30BaHUEM (PU3HUECKUX
BEJIMYMH, XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJHYECTBA
BEILIECTBA; UCTIOJIb30BaTh CHUCTEMHBIC
XUMHAYECCKHE 3HAHUS ISl IPUHITHS PEIICHUN
B KOHKPETHBIX JKM3HCHHBIX CHUTYaIlHsX,
CBS3aHHBIX  C  BEHOIECTBAMH M HX

pUMEHEHUEM

B 001acTH IEHHOCTH HAYYHOT'O MIO3HAHMS: - YMEThb IUIAHUPOBAaTb U  BBINOJHATH
OK 02. Ucnons3oBaTh - c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUs, | XUMHUUECKUA OSKCIIEPUMEHT (MpeBpallecHus
COBPEMEHHBIE CPECTBA COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO | OpDTaHUYECKUX BEIIECTB TIPU HarpeBaHUM,

MOMCKA, aHAIN3a U
UHTEpHpeTaIuu
uHdOpMaIuu U
UH(OpPMaLIMOHHbIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHMS 33124
npodeccuoHaIbHON
JESITEIIbHOCTH

pPa3BUTHUS HAyKM M OOIICCTBEHHOW IPAKTHKH,
OCHOBAHHOTO Ha Juaore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHMIO CBOEro MecTa B
MOJIUKYJIbTYPHOM MUPE;

- COBEPILICHCTBOBAHUE A3BIKOBOU U YMUTATEIIbCKOU
KYJIbTYPbl KaK CpPEICTBa B3aUMOJECHUCTBUS MEXKIY
JIFOBbMU U TIO3HAHUS MUPA;

- OCO3HAHME LEHHOCTM HAYYHOW JIE€STEIBbHOCTH,
TOTOBHOCTh  OCYULIECTBJIAITh  NPOEKTHYKD U

MOJIyYeHHUE 3TUJIEHA U U3YyUYEHUE €0 CBOMCTB,
KAUeCTBEHHbIC pEaKIMh Ha  aJbJACTHJbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JACHATyparus
OCJIKOB MpHU HArpeBaHWUM, IBETHBIC PEaKIIMU

OENKOB; MPOBOAUTH PEAKIMHM  HOHHOTO
oOMeHa,  OmpeaeysiTb  Cpeldy  BOJHBIX
pacTBOpPOB, KA4YEeCTBEHHBIE pEaKIMH Ha
cynbdar-, kapboHaT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHUWSI; peniath




HCCICA0BATCIILCKYHO ACATCIBbHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC,
OBnaneHue YHuBEpCaJIbHBIMHU y‘leﬁHLIMI/I

MO3HABATEeJIbLHBIMH JACHCTBUAMMU:

B) padora ¢ uHgopmMaunueii:

- BJIAJICTh HaBBIKAMH MOJY4YEHUS MH(POpMALUU U3
WUCTOYHUKOB pPa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYILECTBIIATH ITOUCK, aHAJIN3, CUCTEMATU3ALUIO U
MHTEpHPETALNI0 MH(OPMAIUU PA3IUYHBIX BUJIOB
1 (HOpM MpeaCTaBICHUS;

- CO3[1aBaTh TEKCTbl B PAa3M4YHBIX (popmaTax ¢
Y4€TOM Ha3HAaYeHUusT HMHPOpMalUd U UEIEBOU
ayIMTOpUH, BbIOMpas ONTUMAJIBHYIO (opMy
IIPEICTABIICHUS U BU3yaJIN3aL1H;

- OLIEHMBaThb JOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMallMK, €€ COOTBETCTBHE IHPABOBBIM MU
MOPAJIBHO-3THYECKUM HOpMaM;

- HCHOJb30BaTh CPEICTBa HMH(YPOPMAILMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTMA B PpELICHUN

KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpraHU3allMOHHBIX  337ad4 C  COOJIOJICHHEM
TpeOOBaHUM IPrOHOMUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, peCypcocOepeKeHus, TMPABOBBIX U
ATUYECKUX  HOpPM, HOpM  HMHGPOPMAIMOHHOMN
0e30MacHOCTH;

- BJIaJICTh HaBBIKAMHU PACIIO3HABAHUS W 3aIUTHI
uHdopmaruu, WHHOPMAIMOHHON O€30MaCHOCTH
JMYHOCTH,

AKCHEPUMEHTANIbHbIE  3aJlayd 10 TeMam
"Metauel" u "Hemetamibl") B COOTBETCTBUM
C TpaBUJIaMH TEXHUKU O€30MaCHOCTU TpHU
oOpallleHuu ¢ BEHIeCTBAMH U JTaOOPATOPHBIM
o0opy/nOBaHUEM; MPEACTABIATH PE3YyIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (popMe 3amucu
yYpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN MU
dbopMyIMpoBaTh BBIBOJBI HAa OCHOBE 3THUX

pEe3yIbTaTOB;
- yMEThb AHAIU3UPOBATH  XHUMHYECKYIO
uHpOpMAIMIO, TOJy4yaeMyl0 M3 Pa3HBIX
VMCTOYHUKOB (cpencts MacCOBOM

uH(popmaluu, cetb IHTEpHET U ApyTHE);

- BJIaJIETh OCHOBHBIMM METOJIaMH HAyYHOTO
MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHUI
(HabsrozieHue, U3MEpPEHUe, HDKCIECPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI 110 XUMUYECKUM
dbopMyllaM U  ypaBHEGHHSAM XHUMHUYCCKHX
peakiuii ¢ WCMOJb30BaHUEM (PU3NYECKUX
BEJIMYMH, XapaKTepU3yIOUIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJHWYECTBA
BEILIECTBA; UCII0JIb30BaTh CHUCTEMHBbIE
XUMHUYECKUE 3HAHUS JJISI IPUHSITUS PEIICHUN
B KOHKPETHBIX JKM3HEHHBIX CHTYyaIusX,
CBSI3aHHBIX ~ C  BeIIeCTBAaMM U MX
PUMEHEHUEM




OK 04. DddexTrBHO
B3aMMOJICHCTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaH1e

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH ¥ CaAMOOIIPEICIIEHUIO;
-OBJIaJICHUE HaBbIKaMU y4eOHO-
WCCIIEIOBATENIBCKOW, MPOEKTHOM M COLHATbHOU
JIEATEIIbHOCTH;

OBaanenue YHHMBEpPCAJIbHBIMHA
KOMMYHHMKATUBHBIMHU ACHCTBUSIMM:

0) coBMeCcTHAasl 1eATeJIbHOCTD.

- TIOHMMATh M HCIHOJIb30BAaTh IIPEUMYIIECTBA
KOMaHTHOM ¥ MHIUBHUIYaIbHON pabOTHI;

- INPUHUMATh LEIU COBMECTHOW JESITEIBbHOCTH,
OPraHU30BBIBATh U KOOPJAUHUPOBATH JACHUCTBUSA 110
€€ JOCTHXKEHUIO: COCTAaBJLITh IUIAH JEUCTBHU,
pacrpenensaTh poiau ¢ y4eTOM MHEHUM YYACTHUKOB
00CyX)aTh pe3yIbTaThl COBMECTHOU pabOThI;

- KOOPJMHUPOBATH U BBHINIOJHATH paboOTy B
YCIIOBHSIX peabHOTO, BUPTYAJIBHOTO "
KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS,

- OCYULIECTBJISITh ITO3UTHUBHOE CTPATETMYECKOE
[IOBEJACHUE B PA3JIMUYHBIX CUTyalHUsX, MPOSBIATH

TBOPYECTBO u BOOOpaxeHHe, OBITH
WHUIIHATABHBIM
Ognanenne YHHUBEPCAJIbHBIMU

PeryJISiITUBHBIMH 1€iiCTBUSIMU

) NPUHATHE ceOsl M APYTUX JHO/Ieii:

- NPUHUMATh MOTHBBI W apTyMEHTBI JPYTUX
JFOJIEH MTpH aHaJIM3€e Pe3yNIbTaToOB NeSTEIbHOCTH;

- IPU3HABATH CBOE MPABO M MPABO JIPYTHUX JIFOACH

- yMETh IUIAHMPOBAaTb W  BBINOJHATH
XUMUYECKUN SKCIEPUMEHT (TpeBpaILECHUS
OpraHWYEeCKUX BEIIECTB NpPH HarpeBaHUH,
NOJIyYEHHUE 3TUIIEHA U U3yUYEHUE €0 CBOWCTB,
KAaUEeCTBEHHbIE PEaKUWd Ha  aJbJETHJIbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; J€HaTypalus
O€JIKOB MpPH HArpeBaHHUM, I[BETHBIC peaKlUu

O€NKOB; MPOBOJUTH PEAKIMM  HOHHOTO
oOMeHa,  OmpeneNsiTb  Cpeay  BOJHBIX
pacTBOpPOB, KA4E€CTBEHHbIC pEaKIUU Ha
cynbdar-, kapboHaT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHMUSI; pelaTh
AKCIEPUMEHTAJIbHBIC  3aJlaud 10  TeMam

"Metauel" u "Hemetamibl") B COOTBETCTBUM
C TpaBUJIaMU TEXHUKU O€30MaCHOCTU TIpHU
oOpalieHn ¢ BEIEeCTBAMH U J1a0OPATOPHBIM
000pyI0OBaHUEM; MPEACTABIATh PE3YJbTATHI
XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHUM COOTBETCTBYIOIIMX PEAKUUUA W
dbopMyIMpoBaTh BBIBOJBI HAa OCHOBE 3THUX
pEe3yIbTaTOB
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Ha OIINOKH;
- pa3BuBaTh CHOCOOHOCTh TIOHMMAThb MHpP C
MO3UIINH JPYTOr0 YEJIOBEKa;

OK 07. CozeiicTBoBaTh
COXPaHEHUIO
OKPYKaKOIIEH CPENBI,
peCypcocOEpeKeHHUIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHUU KJIUMATA,
NPUHIUIBI OEPEKITHUBOTO
MIPOU3BOICTBA,

3¢ PeKTUBHO TEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIUsIX

B 00J1acTH 3K0JI0THY€CKOT0 BOCIIUTAHMSA:

- c(OpPMHPOBAHHOCTH JKOJOTUYECKON KYJIBTYPHI,
MMOHMMAHHUE BIIUSIHUSL COLMAITBHO-IKOHOMUYECKHUX
MPOLIECCOB ~ HA  COCTOSHWE  TNPUPOJHOM U
COLIMATIBHOW  CpeJibl, OCO3HAHME TJI00ATBHOTO
XapakTepa IKOJIOTUUECKUX MpodIieM;

- IUIAHUPOBAHUE M OCYLIECTBIICHUE ICHUCTBUU B
OKpYXaloIIEd CpeAe Ha OCHOBE 3HAHUA LEJEH
YCTOMYUBOIO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCSIINAX
BpE€Jl OKPYKAIOILIEN CpeIe;
- yMEHHE MPOrHO3UPOBaTh HEOJIArOnpUATHBIC

DKOJIOTUYECKHUE TOCIEICTBUS MPEANPUHUMAECMBIX
JIEVCTBHM, PEIOTBPAIATh UX;

- pacIupCHUC OIIbITa ACATCIbHOCTU
AKOJIOTHUECKOM HaITPaBJICHHOCTH,
- OBJIAJICHUC HaBbIKaMH yqe6Ho-

MCCIIEIOBATENIBCKON, IPOEKTHOM W COLMAJIbHOMU
JIEATEIIbHOCTH;

- chopMUPOBATH MpeACTaBICHHUS: 0
XUMHUYECKOH COCTAaBJISIOINICH
€CTECTBEHHOHAYYHOU KApTUHBI MHUpPA, POJIU
XUMHUHM B TIO3HAHUM SIBJICHUHM TIPUPOJBI, B
GOpPMHUPOBAHMHM MBIIUICHUSI H  KYJBTYpbI

JIMYHOCTH, ee (YyHKIMOHATBHOM
IPAMOTHOCTH, HEOOXOJIMMOM [JIsl PElICHUs
NPaKTUYECKUX  3a4a4 W DKOJIOTMYECKH
O00OOCHOBaHHOTO  OTHOIIEHUSI K  CBOEMY

3I0POBBIO U IPUPOJHON CpENE;

- YMETh COOJIOJaTh MPaBUJIA KOJOTHYECKH
1[eJIeCO00pa3HOro  TMOBEJACHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B LIENAX COXPAHEHUS
CBOETO 3J0POBbS M OKPYKAIOIIEN IPUPOTHON
Cpeldbl; YYUTHIBATh OMACHOCTh BO3JICHCTBHS
HAa OKUBBIE  OPraHU3Mbl  OMNPEIACICHHBIX
BEILIECTB, [IOHUMAas CMBICI  IOKa3aTess
IIPEAEIIBHON TOITYCTUMOM KOHLIEHTPALIMU
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2.

CTPYKTYPA M COJIEP)KAHUE OBIIEOBPA30BATEJILHO
JUCHUATIIMHBI

2.1. O0beM TMCUMILUIMHBI U BUBI Y4e0HO0i#i paboThl

Bupa yueOHoi1 padoThI Oovem 6
yacax

O061beM o0pa3oBaTe/IbHON MPOrPaMMbl TUCHUTILTHHBI

OcHOBHOE coepKaHue 70

B TOM YHCJIE:

TEOPETUYECKOE O0yUeHHUE 50
NPAKTUYECKUE 3aAHITHS 20
IIpogeccnoHAIBHO —OPUEHTHPOBAHHOE COAEPKAHME 6

B TOM YHCJIE:

TEOPETUYECKOE O0yUEeHUE 2
MPAKTUYECKUE 3aHATHUS 4
muddepeHnpoBaHHbBIN 3a4eT 2
Hroro 78

Hrorosasi arrecrauus B popme Au(pPpepeHIMPOBAHHOIO 3a4€eTa




2.2. TemaTu4eckuii IJIAH U cO/iePKAHNE TUCITUNJIMHBI « XUMHSD

Conep:xanue yueOHOro Matepuasia (0CHOBHOE H PO(decCHOHAIBLHO-

HaumeHoBaHue pa3ieioB U . Oo6bem DopmMupyemMblie

OPHEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHOI
TeM 4acoB KOMIIeTeHIHH
MOJYJIb (NIPH HAJIHYHH)
1 2 3 4

Ba3oBblii MOLYJIb ¢ PO ecCHOHATBLHO-OPHEHTHPOBAHHBIM COAep:KaHUEM

OcHOBHOE coepKkaHue 70

Paszges 1.0cHOBBI CTPOEHMS BeleCTBa 8
CoBpemeHHass Mopenb CTpoeHHs aroma. CHMBOJIMYECKHH SI3BIK  XUMHHU.
XUMHUYECKUH dJIeMEHT. JJeKTpoHHas KoHpurypamus aroma. Kiaccuduxarms
XAMHYECKUX OJIEMEHTOB (s-, P-, d-djeMeHThl). BaJeHTHbIE 3JIEKTPOHBI. 2
BanenTtHOCTS.
DJEeKTpOHHAs TMPHPOJAa XUMHUYECKOW CBSI3U. JIEKTPOOTPULATEIBHOCTb. Buabl
XUMHYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, MeETaJUIM4YecKas, BOJOPOIHAs) H )
crocoObl ee 00pa3oBaHuUs.

Tema 1.1.
CtpoeHne aToOMOB XUMHUYECKHUX TMpakTnueckoe 3ansTneNel OK 01
SJICMCHTOB 1 MpHPOa PemeHne 3amaHWii Ha MCIOJIB30BAHME XHWMMUYECKOW CHUMBOJMKM M Ha3BaHUU
XUMHYECKOH CBSI3U = =

COCMHEHUH 110 HOMEHKJIAType MEXIYHApOIHOTO COI03a TEOPETHUECKOW W
NPUKIAJAHON XMMHUU M TPUBHAIBHBIX Ha3BAaHWM JIi COCTABJIECHHS XHUMHYECKHX
dbopMyn ABYXaTOMHBIX COEIMHEHUN (OKCHIOB, CYIb(QHUAOB, THIPUAOB U T.I.) U
JPYTUX HEOPTaHUYECKUX COCMHEHUHN OT/AEIbHBIX KIaCCOB.
[IpakTHdyeckne 3aJaHusi HA YCTAHOBJICHHE CBS3M MEXKIy CTPOCHHEM aTOMOB 2

XUMHUUYECKUX DJIEMEHTOB U NEPUOAUYECKHM H3MEHEHUEM CBOMCTB XUMHUUYECKUX
AJIEMEHTOB M HUX COEAUHEHHII B COOTBETCTBHM C MojokeHueM llepuonnueckoi
CHUCTEMEL.
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Tema 1.2.
Ilepuoauueckuii 3aK0H U
tabmuma JI.11. MenneneeBa

IIpakTnyeckoe 3ansiTneNe2

[Tepuonnueckas cucrema xumudeckux siaeMeHToB J[.M. Menneneea. duznueckuii
cmblca Ilepuoanueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTU M3MEHEHUS
CBOMCTB XMMHUYECKUX IEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
B COOTBETCTBUM C TIOJOXEHUEM XUMHUYECKOro »sjemeHTra B [lepuoauueckoit
cucreMe. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuonuueckoro 3akona J1.1.
MenneneeBa. Ilpornosst [I.JMI. MenneneeBa. OTKpbITUE HOBBIX XUMHYECKHX
3JIEMEHTOB.

Pemenue [IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJlaHui Ha
XapaKTepU3alUI0 XUMHYECKHX 3JEMEHTOB «MeTajuinueckue / HeMeTaUIMYecKue
CBOICTBa, 3JIEKTPOOTPULIATEILHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX
3JIEKTPOHHBIM CTPOEHHEM M IOJIOKEHUEM B NMEPUOAMUYECKON CHCTEME XMMUYECKUX
anemenToB JI.11. Menaeneeray

OK 01
OK 02

Pa3nen 2. Xumuueckue peakuun

10

Tema 2.1
Tubl XUMUYECKUX pEeAKIUn

Knaccugukanys 1 THIIBI XUMUYECKUX PEaKUi ¢ yYaCTHEM HEOPTaHUYECKUX
BenlecTB. CocTaBeHHE YpaBHEHUN peakUil COeAMHEHNUS, PA3I0KEHHUS,
3aMelleHus, 0OMeHa.

ypaBHeHI/I}I OKHCJICHUS-BOocCTaHOBICHH. CTenieHb OKUCIeHUS. OKUCIUTENb U
BOCCTaHOBUTENL. COCTaBJICHUE U YpaBHHUBAHUEC OKHCIIUTCIBHO-
BOCCTAaHOBUTCIIbHBIX peaKLlI/Iﬁ MCTOOM JJICKTPOHHOT'O Oananca. OKMCIUTEILHO-
BOCCTAHOBUTCIIBHBIC PCAKIINU B IIPUPOAC, ITPOU3BOACTBCHHEBIX ITPOLECCAX U
KU3BHCACATCIBHOCTH OPraHU3MOB

OK 01
OK 04
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IpakTnyeckoe 3ansaTueNe3

KonnyecTBeHHBIE OTHOLIEHHS B XUMHUH. OCHOBHBIE KOJIMUSCTBEHHBIE 3aKOHBI B
XHMHUHU U PacyeThl M0 YPaBHEHUSIM XUMHUUYECKHUX peakiuii. MoJib Kak eIuHUIA
KOJIMYeCTBa BellecTBa. MosipHasi Macca. 3aKOHbBI COXPAHEHUS! MacChl M HEPTHUU.
3akoH ABoraapo. MomispHslii 00beM razoB. OTHOCHTEIbHAS TUIOTHOCTH Ta30B.

PacueTsl 10 ypaBHEHHSAM XUMUYECKUX PEAKIHHA C UCIIOIB30BaHUEM MACcChl, 00beMa 2
(HOpMaJIbHBIE YCIIOBHUS) ra30B, KOJIMYECTBA BEILIECTBA.
HccnenoBanue TUMOB (IO COCTaBY M KOJIMYECTBY MCXOJHBIX M 0Opa3yromuxcs
BEIIECTB) W TNPU3HAKOB XUMMUeCKMX peakuuil. IlpoBenenue peakuuii MOHHOIO
00MeHa, OIpe/ielIeHHE CPEibl BOJHBIX PACTBOPOB.
Teopus 31eKTPOIUTHUECKON Aucconuany. MIoHbl. DIEKTPOINThI, HEAIEKTPOIUTHI 2
Tema 2.2
OneKkTpouTHYeCKas OK 01
p - o6 Peakiun wmonHOro oOmena. CocraBieHHWE peakUWii HOHHOrO OOMeHa IyTeM OK 04
AUCCOLHAINA 1 HOHHBIN OOMCH COCTaBJIGHUSI HMX IIOJHBIX M COKpAIlCHHbIX HOHHBIX ypaBHeHHUH. KucnortHo- 2
OCHOBHBIE peakluu. 3aJaHusl Ha COCTaBJIEHUE NMOHHBIX PEaKIUM
Pa3nen 3. Crpoenue u cBoiicTBa HEOPraHMYECKUX BeIECTB 12
[Tpenmer Heopranmdeckoil xumuu. Knaccuukanuss HeopraHMYeCKUX BELIECTB.
[Tpoctbie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIOMXKHBIX BELIECTB (OKCHIBL,
TUAPOKCUABI, KHUCIOTBI, COJH). B3auMOCBSI3b HEOPraHMYECKUX  BEILECTB. 2
Tema 3.1. ArperaTHble cOCTOsIHUS BelecTBa. Kpucramueckue nu aMmop@HbIe BEIecTBa. OK 01
Knaccudukanus, HoMeHKIaTypa OK 02
U CTPOEHHE HEOPTaHUYECKUX
BeIIeCTE Tunel  KpUCTAIIMYECKMX  PEIIETOK  (aToMHas, MOJEKYyJspHas, HMOHHasd, OK 04
MeTajuimdeckas). 3aBUCHMOCTh (U3MYECKHMX CBOWCTB BeIIECTBA OT THIMA TIK 4.3
KPUCTAIJIMYECKON PELIETKH. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTU BELIECTB OT 2

BHJIa XHMMHMYECKOM CBA3M M TUNA KPUCTALIMYECKOM pemerku. [IpnunHbl
MHOT000pa3usl BEeLIEeCTB.
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IIpakTnyeckoe 3ansitue Ne4

HomeHkilaTypa HEOpraHM4YeCKHMX BELICCTB: HA3BAHME BEILECTBA HUCXOId U3 MX
XUMHUYECKON (OpMyYJbl WM COCTABICHME XHMHUYECKOH (OpMYJbl HCXOAS U3
HazBaHMs BenlectBa 1o MexayHapoaHod (MIOITAK) wunm  tpuBmanbHOU
HOMEHKJIaType.

Pemenne mnpakTHuecKWX 3aJaHUl 1O  KiaccuduKanMue, HOMEHKIAType |
XUMHUYECKUM (POpMyJiaM HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB (YrapHbIH
ras, yIJICKMCJIbIA Ta3, aMMMakK, ramieHas W3BeCTb, HEralleHas W3BECTb, IUThEeBas
coja W Jpyrux): Has3blBaTb U COCTaBJIATH (OPMYNbl XMMHYECKHX BEILIECTB,
OIIPEEIATh IPUHAIICKHOCTD K KJIaccy.

HcrouHnkn xumudeckoil uH(opManuu (CpeAcTB MaccoBO HH(pOpMAalMH, CETh
Wutepner u apyrue). Ilouck uHbopManmmu 1O HA3BaHHUAM, HICHTH(UKATOPAM,
CTPYKTYPHBIM (hopMyJIam

CocraBieHre YpaBHEHHM XMMHUYECKUX PEAKIMI C y4yacTHEM HPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAJNIOB W HEMETaUIOB; OKCHIOB METAJJIOB,
HEMETAUIOB U aM(OTEPHBIX DJIEMEHTOB; HEOPTaHUYECKHUX KHCIOT, OCHOBAHUN H
aM(pOTEpHBIX T'MAPOKCUIOB; HEOPraHWYECKUX COJIeH, XapakTepU3YIOUIMX UX
CBOIICTBA.

PemeHne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA,
COCTaB, MOJydyeHHE U 0e30MacHOE HCIOJIb30BAHUE BAXKHEUIIMX HEOPraHMYECKHX
BEIIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YeJIOBEKa

WnenTudukanyss HEOPraHWYECKMX BEIIECTB C HCIOJb30BaHUEM HX (HU3UKO-
XUMHYECKUX CBOMCTB, XapakTEpPHBIX KadeCTBEHHbIX peakuuid. KadecTBeHHBIE
peakuuu Ha cynb¢aT-, KapOOHAT- U XJIOPHU1-aHUOHBI, HA KATHOH aMMOHMS

Tema 3.2.
Duznko-xuMNUYEeCKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB

Metamnbl. OOmue ¢u3nyeckue M XUMHUYECKHE CBOMCTBA MeTauioB. CrocoOsl
IMMOJIYUCHHUA. 3HaueHne METAIIOB U HEMETAIOB B IprUpoac U KUBHCACATCIIBHOCTU
YyeJoBeKa U opraHu3mMoB. Kopposusi MeTanioB: BUIbl KOPPO3UH, CIOCOOBI 3aLUThHI
METAJUIOB OT KOPPO3HH.

Hemeramnpl. O0Omue ¢puznueckiue 1 XUMHYECKHUE CBOMCTBA HEMETAUIOB. THUITMYHbBIS
cBoiictBa HemeraiioB IV— VII rpynn. Knaccudukanus M HOMEHKIATypa
COCTMHEHUH HeMeTaIT0B. KpyroBopoThl OMOTCHHBIX JIEMEHTOB B IIPUPOJIC

OK 01
OK 02
K 4.3

16




XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHWYECKMX BEIIECTB (OKCHIOB,
TUAPOKCUAOB, KUCJIOT, COJEH M Jp.). 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB
IIPOCTBIX BEIIECTB, BONOPOAHBIX COEAMHEHNH, BBICIIUX OKCUIOB U THIPOKCHIIOB

Pa3nen 4. Crpoenne u cBoiicTBa oOpranMyecKux BelecTs

28

Tema 4.1
Knaccudukanms, crpoeHue u
HOMEHKJIaTypa OpraHMYeCKUX

BEILIECTB

IlosiBeHne M pa3BUTHE OPraHMYECKOM XMMHMM Kak Hayku. [IpenmMer oprannueckon
XUMUU. MeCTO U 3Ha4eHHE OPraHUYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HayK.
XHMMHYECKOE CTPOCHHUE KaK MOPSAJOK COCINHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJEHTHOCTH.  OCHOBHBIE  IIOJIO)KEHUS  TEOPUM  XHUMHUYECKOTO  CTPOEHUs
opraHuuyeckux coeauHeHnii A.M. bytnepoBa. YTriepoaHbIl CKeJIEeT OpraHu4ecKou
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHS MOJIEKYIL.
W3omepust 1 n30MepHI.

[Tonsatne o ¢yHkumoHanbHOM Tpynmne. Pamukan. [IpuHIMIB Ki1accHpUKAANA
OpPraHMYEeCKUX COeIUHEHUH. MexayHapoaHas HOMEHKJIaTypa W IIPUHLIIUIIBI
HOMEHKJIATYpbl OpraHuyeckux coeauHeHuid. I[loHsTHe 00 a3zoTcoaepKammx
COEZIMHEHUsX, OMOJOrMYeCKH aKTMBHBIX BeLIeCcTBaX (YIJIEBOAAX, JKUPAxX, OelIKax W
Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHUSX (MOHOMEp, TMOJUMEp, CTPYKTYpHOE
3BEHO)

IIpakTyeckoe 3ansitue NeS

HoMmeHnknatypa opraHMYecKUX COEAMHEHUH OTIENBbHBIX KJIACCOB (HACBILICHHBIE,
HEHACBIIIEHHbIE U apOMaTHYECKHE YIIIEBOAOPO/bI, CIIUPTHI, (PEHOIIbI, abIAeTUIbI,
KETOHBI, KapOOHOBbIEe KHCIOTHI U Jp.) CocTaBleHHE MOJHBIX U COKpAIEHHBIX
CTPYKTYPHBIX (POpPMYJT OPraHUYECKUX BEIIECTB OTAENbHBIX KJIaCCOB, UCIONb3Ys UX
Ha3BaHMs 110 CUCTEMATUYECKOW M TPUBUAIIBHON HOMEHKJIAType (3TUJIEH, alleTUJIEH,
ruiepyH, Genosn, hpopManbaerua, yKCycHas KUCI0Ta, TIUIIH).

Pacuetsl mpocreiimeld  (QopMylibl OPraHHMYECKOW MOJIEKYNBI, HCXOAS U3
AJIEMEHTHOTO cocTaBa (B %).

OK 01
K 4.3
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Tema 4.2
CBolicTBa OpraHMYeCcKUX
COCIMHEHMI

PU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKHX COEAUHEHHH OTIEJbHBIX KIIACCOB
(ocobeHHOCTH KJTacCHU(UKAIIMK U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHYECKHUI
psaa u obmas Gopmyna; uzomepus; GU3NISCKUE CBOMCTBA; XUMUYECKUE CBOWCTBA;
CIOCOOBI  TIOJIYYCHHMS ):IIPEACTbHBIE  yIIAEBOAOPOAbl (IKaHbBI M  ITUKJIOATKAHBI).
['openune meTaHa KaK OJIMH U3 OCHOBHBIX MCTOYHMKOB TEIUIA B IMIPOMBIIUICHHOCTH U
ObiTy. CBOWMCTBA NPHUPOIHBIX YIJICBOJAOPOJIOB, HAXOXIACHHE B MPUPOAE U
MIPUMEHEHUE AJIKAHOB.

Here,I[eJ'ILHLIe (aJ'IKCHLI, AJIKNHBbI 1 aJIKa,Z[I/IeHLI) H apOMaTUYCCKUC YITICBOAOPOIBI.
FOPGHI/IG AllCTUJICHA KaK HCTOYHHKA BBICOKOTEMIICPATYPHOI'O IIJIaMCHHU JIs1 CBAPKHU
H PE3KU MCTAJIJIOB

Kncnoponconepmamne COCAUMHCHUA: CIHUPTBI U CbeHOJ'ILI, Kap6OHOBLIe KHCJIOTHI,
AJIbACTU bl U KCTOHBI,

Kncnoponconepmamne COCIUHCHHA . 3(1)I/IpLI, JKHUPBI, YTIICBOABI.

[IpakTHueckoe NPUMEHEHUE KHCIOPOJICOAEPKAIIMX OPraHMYECKUX COEIMHEHUN
(STWJIEHTTIMKOJISA, TIUIepHHa, (QeHona, GopMallbleruia, aleTaabAeruia, yKCyCHON
KHUCIOTHI). MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCJIOT. Moromue CBOHCTBa
MbLJa.

A30Tconep>1<aume COCOUMHCHUA (aMI/IHLI u AMHWHOKHCIIOTHI, 6eJ'IKI/I).
BI)ICOKOMOJ'ICKYJ'IHPHI)IC COCAMHCHUA (CI/IHTGTH‘IGCKI/IG )51 6I/IOHOFI/I‘~IGCKI/I-aKTI/IBHBIC).
MOHOMep, MOJIMMEP, CTPYKTYPHOC 3BCHO. HOJ’II/IMepI/ISaHI/IH OTHUJICHA KaK OCHOBHOC
HaIpaBJICHHUE €0 UCIIOJIb30BaHUs.

I'eneTnyeckas CBS3b MCIKAY KiIaCCaMH OPraHUYCCKHUX COeIMHEHMI

IIpakT4eckoe 3ansitue Ne6
CBoiicTBa OpraHN4YeCKUX COCTMHEHUN OTAETbHBIX KJIACCOB (TpUBHATIbHASA U

MCKAYyHapOAHAsA HOMCHKIIATypa, XUMHUYCCKUC CBOﬁCTBa, CITIOCOOBI HOHy‘-IeHI/IH)Z
MMpEaACIIbHBIC (aJ'IKaHLI n LII/IKJIoaJIKaHBI), HCIIPCACIILHBIC (aHKCHBI, AJIKUHBI,
aJII(a,Z[I/ICHBI) H apOMAaTHYCCKUC yriieBOAOPOAbI, CITUPTHI U (I)GHOJ'ILI, Kap6OHOBLIe
KHCJIOTHI U 3(1)I/IpI)I, AJIbACTU Bl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJICKYJIAPHBIC COCTUHCHUA.

OK 01
OK 02
OK 04
1K 4.3
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IIpakTnyeckoe 3ansitue Ne7

CocraBineHue cxeM peakiuuil (B TOM 4YHCIE IO MPEAJIOKEHHBIM IENOYKaM
IpPEBpALLCHUH), XapaKTepU3YIOIMX XHWMHUYECKHE CBOMCTBa  OpraHMYECKUX
COCMHEHUN OTIENBHBIX KIJIACCOB, CHOCOOBI WX TIOJNYYEHUS M Ha3BaHHE
OPraHMYECKUX  COCIMHEHUH 10  TPUBMAIBHOM  WJIM  MEXAYHapOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIIATYypE.

3a/aHus Ha COCTABJICHUE YPaBHEHNN XUMUYECKUX PEAKLMM C ydacTueM

OpPraHMYECKUX BELECTB HA OCHOBAHUM UX COCTAaBa U CTPOCHMS
[TonydeHue STuileHAa W M3Y4EHHUE €ro CBOMCTB. MonenupoBaHuEe MOJEKYI U
XUMHUYECKHUX IPEBpAIICHUI HA IPUMEpE dTaHa, STUIICHA, alleTUIeHa U JIp.

Tema 4.3
Nnentuduxaims opraHuuecKux
BEILIECTB, UX 3HAYCHUE U
MIpUMEHEHHE B OBITOBOM U
MPOU3BOJCTBEHHON
JEATEIIbHOCTH YEJI0BEKA

buooprannueckue coenunenus. Ilpumenenne m OGuojorMyeckasl poJib YIieBOJIOB.
OxucneHue yrieBoJOB — HUCTOYHUK OHHEPIUU JKUBBIX OpraHu3MoB. OO6nacTu
OpUMEHEHHs aMHUHOKHCIOT. [IpeBpamieHust O€IKOB THINM B  OpraHU3Me.
buonornueckue ¢ynkuun O6enkoB. buonornyeckue ¢yHkuum xupon. Pousb
OpraHMYECKON XMMUU B PELIEHUH MPoOJIeM MUILEBOM 0€3011aCHOCTH

Posb oprannueckoil XuMHUM B pelIeHUH MPoOIeM IHEPreTHUYecKol 0€30acHOCTH, B
pa3BUTUU MEIULUHBI, CO3JaHUHM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHUKOB DHEPTUU
(anmpTEepHATUBHbIE MCTOYHUKM dHepruu). OnacHOCTb BO3JIEHCTBUS Ha JKUBbBIE
OpPraHu3Mbl OPraHUYECKHX BEIIECTB OTAEIbHBIX KIACCOB (YII€BOJOPOIbI, CIIUPTH,
(eHOIIbI, XJIOPOPraHnYeCKUe MPOU3BOAHBIE, AJIBJIETU/IBI U JIP.), CMBICI MTOKa3aTems
IIPEJIENbHO JOMYCTUMOM KOHIIEHTPALNH

IIpakTuyeckoe 3ansitue Ne§

Nnentudukanus OpraHUYeCKUX COCIUHEHHH OTIENbHBIX KIAcCOB (Ha MpuMepe
aNbJIeTU/I0B, KpaxMalia, YKCYCHOM KUCIIOThI, OEJIKOB M T.II.) C UCIOJB30BaHUEM HUX
(GU3UKO-XMMHYECKUX  CBOMCTB W  XapaKTepHBIX KAYECTBEHHBIX  PEaKIIHM.
Henatypanust 6enka npu HarpeBaHuu. L[BeTHpIe peakniuu 0enkoB. Bo3HMKHOBEHME
AHAIUTUYECKOIO0 CUTHAJA ¢ TOYKH 3pEHUSI XUMHUYECKUX MPOLECCOB IIPU MPOTEKAaHUU
KAUeCTBEHHOW pPEaKIMM, [O3BOJISIIONIEH HACHTU(PUIMPOBATh MPEATIOKEHHBIE
OpraHUYECKUE BEILECTBA

OK 01
OK 02
OK 04
IIK 4.3

Pa3nen 5. Kunernueckue u TepMogHHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHMS XHMHYECKHX PeaKIuii
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Tema 5.1

CKOpOCTh XMMHYECKUX PEaKIUH.

XUMHYECKOE PAaBHOBECUE

CkopocTh peaklMM, €€ 3aBUCUMOCTb OT paziu4HbIX (DAKTOPOB: MPUPOJIBI
pearupyromux BeUIECTB, KOHLUEHTPALMU Pearupyroumx BEHIECTB, TEMIEPATyphl U
IUIOUIA/IM PEaKMOHHON MoBepXHOCTH. TersoBble d3PHEeKThl XUMUYECKUX PEaKLIUi.
OK30- U SHIOTEPMUYECKHUE, PEAKLIUH.

OO0paTtuMOCTh peakiuii. XMMHYECKOe PABHOBECHE U €r0 CMEIIEHUE 0T ICHCTBUEM
pa3iauuHbIX (aKTOpoB (KOHLEHTPALMS pPEareHTOB WM MPOAYKTOB PpPEaKIIUH,
JaBJI€HUE, TEMIlepaTypa) JMJsi CO3/aHusl ONTHMAJbHBIX YCJIOBUHA NPOTEKAHUS
xuMuyeckux npoueccos. Ipunnun Jle [larense

IIpakTnyeckoe 3ansitue Ne9

Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX 33aJaHUN HA aHAIU3 (AKTOPOB, BIHMSIOIINX
Ha M3MEHEHUE CKOPOCTH XUMHUYECKOW PEeaKlMH, B T.Y. C MO3ULMHA IKOJIOTHUECKU
11e1€ecO00pa3HOro TOBEJIEHUST B OBITY M TPYIOBOM JAEATEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOETO 3/I0POBbs U OKPYXKArOIEH MPUPOIHON CPebl.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha NpUMEHeHue npuHiuna Jle-
[IMaTtenbe a1 HAXOXKIEHUS HANPABICHUS CMEIIEHUS PAaBHOBECUS XUMHUYECKOU
peaxkuu 1 aHaiau3 GakTopoB, BIUSIOMINX Ha CMEIIEHUE XMMHUECKOI0 PaBHOBECHS

OK 01
OK 02
K 4.3

Pa3nen 6. Pacreopnl

Tema 6.1

[TonsiTue o pacTBopax

PactBopenne kak  Qusuko-xumuyeckuid  mpouecc.  PactBopbl.  CriocoOsl
IIPUTOTOBJIIEHUS. PAcTBOpPoOB. PactBopumocTs. MaccoBass m0ds pPacTBOPEHHOIO
BenlecTBa. CMBICHT TOKa3aTess MPENENbHO JONYCTUMOM KOHILIEHTPAlUM U €ro
UCIIOJIb30BAaHUE B OIIEHKE HKOJIOTUYECKOM 0€30M1acCHOCTH.

[IpaBmiia SKOJOTHYECKH L€I€CO00pa3HOro TOBENEHUsT B OBITY U TPYIOBOU
JIESITEIBHOCTH B LIETSAX COXPAHEHUsS CBOETO 370POBbSI U OKPYXKarolled MpUpOIHOU
Cp€abl; OITACHOCTH BO3)I€fICTBI/I$I Ha XHUBBIC OpraHU3Mbl OIMPEACIICHHBIX BEIICCTB.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX pPACUETHBIX 3aJaHUIl Ha PpPacTBOPHI,
UCIOJIb3yeMble B ObITOBOM U MPOU3BOJACTBEHHON AEATEIbHOCTH YEI0BEKa

OK 01
OK 02
OK 07
K 4.3
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HpaxkTnyeckoe 3ansitue NelQ

[TpuroroBieHHE paCTBOPOB 3aaHHOM (MaccoBOil, %) KOHIICHTpAIINH (C TPAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIEHUE Cpeibl BOJHBIX PACTBOPOB.
Peuienue 3a1a4 Ha TPpUrOTOBIIEHUE PACTBOPOB

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COJdEpPKAHUE

Pa3gea 7. Xumus B OBITY U IPOU3BO/JICTBEHHOI /1eITeJIbHOCTH YeI0BeKa

Tema 7.1
XuMus B ObITY U
HPOU3BOACTBEHHON

NESITeTbHOCTH YeIOBEeKa

Hogelimue A0CTHXKEHUS XUMUYECKOM HAyKM M XHMMHUYECKOW TEXHOJOTruu. Pounb
XUMHUA B  OOCCIEUYEHHH  DKOJIOTMYECKOW, JOHEPreTUYeCKOW U  MHUIIEBOM
0e30macHOCTH, pa3BUTHM MeAWIMHBL. [IpaBuia moucka W aHalu3a XUMHUYECKOU
uHpOpMAalMM W3 Pa3IUYHBIX HCTOYHHKOB (HAy4YHas © y4eOHO-HaydHas
JIuTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb UHTepHeT)

IIpakTuyeckoe 3ausitue Nell

[Touck 1 aHanmu3 KEHCOB O MPUMEHEHUWU XUMHYECKHX BEIIECTB U TEXHOJOTUH C
yueToM Oynymied mnpodecCHOHaIbHOW MAESITeNTbHOCTH MO0 TeMaM: BaKHEHIIHe
CTPOUTENIbHBIE MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPAcCKH, CTEKJIO,
KepaMHKa, MaTepHalIbl JJIs 3JEKTPOHUKH, HAHOMATEPHAJIbl, TEKCTUIbHBIE BOJIOKHA,
HMCTOYHHKU SHEPTHH, OPTraHMYECKHE U MUHEpalbHBbIE yI0OpeHus, JIeKapCTBEHHbBIC
BEIIIeCTBa, OBITOBAS XUMHUSI.

IIpakTuyeckoe 3ansitue Nel2
3amuTa: [IpencraBnenue pe3yabTaToB pelieHus: KecoB B opMe MUHHU-I0KIIa/1a C
MIPE3CHTALNEN

OK 01
OK 02
OK 04
OK 07
IIK 4.3

JAu¢ppepeHupoBaHHBIN 3a4eT

UToro

78

21




3. YCJIIOBUAA PEAJIM3AIIU ITPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecreYeHn o

Peanusanus nporpaMMbl AUCHUIUIMHBI TPEOYET HATMYMS y4eOHOrO KaOMHETa
«XuMuS» WU yIeOHOU XUMUYIECKOH TabopaTOpHH.
O6opynoBanne y4eOHOro KaOnHeTa:
- [I0Ca/I0YHbIE MECTA 110 KOJINYECTBY O0YUarOIIUXCS;
- pabodee MeCTO TpernoaBaTers;
- TOCKa KJIacCHast
- yueOHO-METOIMYECKOE 00ECTIEUEHHE;
- KOMIUIEKT Y4YeOHO-HarJsAHBIX MOCOOMH MO IUCHUIUIMHE «XUMUS» (CTEHIBI,
CXEMbI, TaOJMIbl, OIOPHBIE KOHCIEKTHI, Yy4eOHblE MOCOOMs, CIIPaBOYHBIE
MaTepuaigbl, HaOOpBHl  IIAPOCTEP)KHEBBIX  MOJAENEH  MOJEKYN,  MOJEH
KPUCTAUTMYECKUX PEIIETOK, KOJUIEKIIMA TMPOCTHIX M CIOXKHBIX BEIIECTB H/WIN
KOJUIEKIIUY TTOJTMMEPOB; KOJUIEKIIUS TOPHBIX TIOPOJ 1 MUHEPAJIOB);
- Ha0Oop MOCY/Ibl, 000PYIOBAHUS U PEAKTUBOB JIJISl IEMOHCTPAI[MOHHOTO
HKCIIEPUMEHTA U JIAOOPATOPHBIX OIBITOB.
TexHuveckue cpercTBa 00y4eHus :
- KOMITBIOTEP C YCTPONUCTBOM MPOU3BEICHNUS 3BYKA;
- IPUHTED;
- MyJIbTUMEINA-TIPOEKTOP;
- DKpaH

3.2. HudopmanuonHoe odecrieuenue odyueHusi. [lepeueHb pexoMeHayeMbIX
yueOHbIX n31aHuil, UHTepHeT-pecypCcoB, JONMOJHUTEIbHON JUTEPATYPbI

st o0yqaronuxcs
1.A¢unorenona 1.B.
XuMusi: yueOHHUK U MPAKTUKYM JJIsi CPETHETO MPo(eCCHOHAIBLHOTO
obpazoBanus/N.B.Adbunorenosa,/I.B.babkos,B. A .ITonkoB — 2e uza.,-ucnp. U
nor.- Mocksa: M3gatensctBo FOpaiit, 2025. - 291c¢
Pexxum nmoctyna: https://urait.ru/viewer/himiya-513807#page/5

i1 npenogaBaresiei

Konctutynus ~ Poccumiickoir  @enepaiu  (IpUHATA  BCEHAPOIHBIM
rojocoBanneM 12.12.1993) (¢ yderoMm mOIpaBOK, BHECEHHBIX (pemeparbHBIMU
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https://urait.ru/viewer/himiya-513807%23page/5

KOHCTUTYUMOHHBIMU 3akoHamMu P® o nomnpaBkax k Koncturyuuum PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.

@enepanbhblii 3ak0oH OT 29.12. 2012 Ne 273-®3 (B pen. denepalbHbIX
3akoHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, 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 Neo 15-®3, ot 05.05.2014 Ne 84- @3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 Ne 148-®3, ¢ u3M., BHECEHHbIMU DeqiepalibHBIM 3aKOHOM OT
04.06.2014 Ne 145-03) «O06 obpazoBanuu B Poccuiickoit @eaepannm.

[Ipukaz MunoOpnayku Poccum ot 17.05.2012 Ne 413 «O6 yTBEepxkAeHUU
dbenepaibHOTO  TOCYJApCTBEHHOTO  00pa30BaTENIbHOIO  CTaHAAapTa CpPEIHEro
(momHOTO) 0061IET0 0OpazoBaHus» (3apeructpupoBan B Muntocte PO 07.06.2012
Ne 24480.

[Ipukaz MunoOpuayku Poccun ot 29.12.2014 No 1645 «O BHeceHuu
u3MeHeHnii B Ilpuka3 MunucrepctBa oOpa3oBaHusi u Hayku Poccuiickoi
Oeneparun ot 17.05.2012 Ne 413 "O6 yrBepxaeHuu ¢eaepaibHOTro
roCyJapCTBEHHOr0 00pa30BaTENbHOIO CTAaHAApPTa CPEAHEro (IOJHOro) oOIIero
oOpazoBaHus"».

[Tucemo JlemapTameHTa rocyJapCTBEHHOW MOJUTUKKA B cdepe MOATOTOBKH
pabounx kampoB u IO MwunoGpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu Mo OpraHu3alyu MOJY4YeHHUs CpelHero oluiero oOpa3oBaHHs B
npenaesnax OCBOCHUs] 00pa30BaTENIbHBIX MPOrpaMM CPEAHEro MpPOo(EecCHOHATBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO OOIIET0 OOpa3oBaHUSI C YYETOM TpeOOBaHUU
denepanbHBIX TOCYIapCTBEHHBIX O00pa30BaTEIbHBIX CTAHAAPTOB M TMOTy4aeMOM
npodeccuu WM CrenruaaIbHOCTH CPETHEr0 MPOPECCHOHATIEHOTO 00pa30BaHUSM.

HNuTepHeT-pecypcebl

www.fcior.edu.ru (denepanbHblii IEHTP HHGOPMAIIMOHHO-00Pa30BaTEIbHBIX
pecypcoB — DIIIOP).

http://www.window.edu.ru (EguHoe OKHO J0cTyma K 00pa3oBaTeIbHBIM
pecypcam MHTEpHETA O XUMUM )

https://resh.edu.ru (Poccuiickast 3IeKTPOHHAS IITKOJIA)
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IIOHOJIHI/ITCJ'IBHI)IC HCTOYHHKH

1.Pocun U.B., Xumus.Y4eOHUK U 3aJa4HUK JJISI CPEIHEr0 TPOQPECCHOHATEHOTO
obpazoBanus/ 1.B.Pocun,JI./]. Tomuna, C.H.ConoBseB - MockBa: 3marenbcTBO
FOpaiit, 2025. - 420c

Pexxum moctyma: https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-
512022#page/5
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4 KOHTPOJIb n

OIIEHKA

PE3YJIBTATOB

OBIIEOBPA3OBATEJIbHOMN JUCHUIJIAHBI

KouTtponb u oOleHKka pe3ynbTaTOB OCBOEHHUS 0O0IIe00pa30BaTeIbHON

AUCHUIIIIMHBI PpaCKPbIBACTCA 4CPEC3 AUCHUIUIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHue OOUMX U MPO(EeCCHOHATBHBIX KOMIETEHIMI 1o pasjaenaM U
TeMaM cojiep>KaHus yueOHOro Marepuaia

Oo6mas / Pasnen / Tema THN OLeHOYHBIX
npodeccuoHaIbLHAS MepONpPUATHIH
KOMIIETEHIHSA
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, BrinonHenne npakTHyecKux
Tema 4.3, Tema5.1 ,Tema 6.1 3aJaHui
OK 02 Tema 1.2 , Tema 4.2, Tema 4.3, Tema5.1,
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 3amau
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 BrimonHenune ® - 3amura
OK 07, TIK 4.3 KEHCOB
OK 1,0K 2, OK 4, Pasmen 1 Pasmen 2 Pasnen 3 Pazpen 4, | JInddepenunpoBanubii

I1K 4.3

Pasgen 5 Pasgen 6

3a4€T
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