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PabGouas mporpamMma yueOHOW JOUCHUIUIMHBI «XUMHS» pa3paboTaHa s
cnennasnibHocTh  23.02.06 TexHuueckass 3KCIUTyaTaluus MOABUXKHOIO COCTaBa
JKEJE3HBIX Topor Ha ocHoBe DenepaabHOro rocy1apcTBEHHOI0 00pa30BaTEILHOTO
CTaHjapTa cpeaHero oOmero o0pa3oBaHUs, YTBEPKIECHHOTO  IPUKAa30M
MunucrepctBa oOpazoBanusi U Hayku Poccuiickoit ®@enepanuu ot 17.05.2012
Ne 413.

Opranuzanusi-pazpaboTuuk: JIMXOBCKOM TEXHUKYM >KEJIE€3HOJOPOKHOTO
TpaHcnopra — (uuuan dDenepanbHOr0 TrOCYJapCTBEHHOTO  OHOIKETHOTO
o0pa30BaTeNbLHOTO  YUYPEXKIEHUS  Bbiciiero  obpazoBanusi  «PocToBckwmii
roCyapCTBeHHBIA yHUBepcUTeTe myTed coobmenus» (nanee JIuTXKT — gumman
PI'VIIC).

Pazpabotuuk: Kopueera E. A. — npenogasarens JInTXKT- ¢unuana PI'VIIC



COJEPKAHUE

1. OOuras xapakTepucTuka padbodeld mporpaMMbl y4€OHOM TUCITUTUIUHEI

2. CTpykTypa " cojiepxaHue o0neo0pa3oBaTeIbHON JUCIUTLTAHBI

3. YcioBus peanuzanuu nporpammsl 0011€00pa30BaTeIbHON JUCIUIIIUHBI
4. KOHTpOJIb U OLIEHKA PE3YJIbTaTOB OCBOCHUS 00111e00pa30BaTENbHOM
JTUCHUTUIAHBI



1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
YYEBHOU JUCIIUIIJIMHbI

1.1 Mecro OMCHUIUIMHBI B  CTPYKType mpodeccHoHATbHOM
o0pasoBareabHoil nporpammsl CIIO:
OO6uieoOpazoBaTenbHas TUCHUIUIMHA «XUMHUS» SABISIETCA 0053aTEbHON 4YacThIO
00111e00pa30BaTeNbHOIO KA 00pa30BaTEIbHOW MPOrpaMMBI  CIEHUATBHOCTH
23.02.06 TexHuueckas FKCILTyaTalis IOJIBH>KHOIO COCTaBa KEJIE3HBIX JOPOT.

1.2 Ileau 1 3212494 AU CIUTLITHHBI
Hean: dbopMHUpOBaHHWE y CTYICHTOB TIPEJCTABICHUA O XUMHUYECKOU
COCTaBISIIOIIEN  €CTECTBEHHO - HAYYHOM KapTUHBI MHpPAa KAaK  OCHOBBI
NPUHATHUS PEIICHU B JKU3HEHHBIX W IPOU3BOJICTBEHHBIX  CHUTYaIUSX,
OTBETCTBEHHOTO IMOBEJICHUS B IPUPOIHOU Cpe/ie.
3ajaum JUCUUIJIMHBI:

1) chopmupoBaTh MMOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMUYECKUX TPOLECCOB U SIBIICHUI B OKPY’KaIOUIEH Cpele, LETOCTHON Hay4YHOU
KapTHHBI MUPA, B3AUMOCBS3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  yMEHUSA  COCTaBIATh  (GOPMYJIbl  HEOPTraHMYECKUX |
OpraHUYECKUX BEIIECTB, ypPaBHEHUS  XUMHYECKUX  pEakiui, OOBICHATH
UX  CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMUUECKUX DKCIIEPUMEHTOB,

3) chopmupoBaTh MPOBEACHUS MPOCTEUIINX XUMUUYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM ¢ COONIOJIeHHeM  MpaBwil  0O€30MacHOTO OOpallieHus ¢
BEI[ECTBAMHU U TAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS MCIOJIb30BaTh HMH(POPMALUIO XUMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopMupoBaTh YMEHHUSI MPOrHO3UPOBATH MOCCACTBUS CBOCH JEATEIBHOCTH H
XUMHUYECKUX TIPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMupoBaTh MOHMMAaHWE 3HAYUMOCTH JOCTHIKCHHUH XUMHYECKOW HAyKH W
TEXHOJOTUWA  JUIsi  pa3BUTUS  COLMAIBHOW W TPOU3BOJCTBEHHOW  cdep.



1.3 Ilnanupyemblie pe3yJibTaThl OCBOCHHUS 001Ie00pa30BaTeJIbHON AUCHUILIUHBI B c00TBeTcTBMU ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Kox v nanmenoBanue

HHaHpreMble PE3yJbTAaThI 0OCBOCHUA TUCIHHUIIJINHBI

bopmupyembIx
KOMIIeTeHIIMH

Oo0mme

JAucuunianHapHbie

OK 01. Beibupats
CIIOCOOBI peLIeHuUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactn TPYAOBOI'O BOCIIUTAHUS:
- FOTOBHOCTBb K Tpyay, OCO3HAHUC IIEHHOCTH MAaCTCPCTBA,

TPYIOJIO0HE;

- TOTOBHOCTh K aKTHUBHOM JIeITEIbHOCTH
TEXHOJIOTUYECKOW M  COLMAJIbHOW  HANpaBJICHHOCTH,
CIIOCOOHOCTD WHUIUUPOBATD, MJIAHUPOBATH "

CaMOCTOATCIIbHO BBIINMOJIHATE TAKYIO ACATCIIBHOCTD,

- WHTEpeC K pas3nuyHbiM chepaM mpodeccHoHaATbHON
JIESITEIILHOCTH,

Osiaaaenue YHUBEPCAJIbHbIMHU
NO03HABATEJIbLHBIMH J€iiCTBUSIMU:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOSITEIBHO (DOPMYIHUPOBATH U AKTYyaIM3UPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBbIMHU

- YCTaHaBJ'II/IBaTB CYIHCCTBGHHBIﬁ HpI/ISHaK NN
OCHOBaHUSl s  CpaBHEHMs, KIacCUPUKALUU U
0000IIICHHS;

- ONpEAeNATh LEIN JEeATeIbHOCTH, 3aJaBaTh MapaMeTphl
" KPUTCPUHU UX NOCTHIKCHUAA,

- BBIIBJISATH 3aKOHOMEPHOCTM M TNPOTUBOpEUUs] B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OLIEHUBATh
COOTBECTCTBHUEC PE3YJIbTATOB NLECIAM, OLUCHHUBATL PHUCKU
MOCEJCTBUH JAEATEIbHOCTH;

- Ppa3BUBATb KPCATUBHOC MBINIJICHUE IIpU PCHICHUU
KU3HEHHBIX TIPoOIIeM

0) 0a3oBbBIE HCCJIEN0BATEIbCKHUE IeHCTBUS:

- BIQJETh HAaBBIKAMH Y4e€OHO-HCCIEIOBATENILCKOW U
HpOGKTHOI\/’I JCATCIIbHOCTH, HaBbIKaMH PaspCICHUA

- BJIAJIETh CUCTEMOM XMMHUUYECKHUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIOJIAralonue MOHATUSA (XUMHUYECKUU AIIEMEHT, aToM,
JNIEKTPOHHAs 000J04YKa aroma, s-, p-, O-2JIEKTPOHHBIC
opOWTamM  aTOMOB,  HOH,  MOJEKyJa,  BaJCHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTD, CTEIEHb OKHUCICHHS, XMMHYECKas
CBS3b, MOJIb, MOJSIpHAas Macca, MOJIAPHBIH  00BeM,
YIAEPOJIHBIN CKeNeT, (YHKIHMOHANbHAA TpYINa, paauKall,
U30MEpHUs, H30MEpbl, TOMOJOTMYECKUH psil, TOMOJOTH,
YIIE€BOJIOPO/bI, KUCIOPOJI- U a30TCOAEpIKALLUE COEIUHEHUS,
OMOJIOTMYECKH aKTHUBHBIE BelecTBa (YIJIeBOMBI, KHPHI,
Oeiku),  MOHOMEp,  TMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS, KpUCTaJuIn4ecKas
pelieTka, THUIBl XWMHUYECKHX peaknuil (OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIE, 3K30-U SHIOTEPMUYECKHE, PpEaAKIUU
HOHHOTO OOMEHA), pacTBOpP, AJIEKTPOJUTHI, HEIIEKTPOIHUTHI,
3IEKTPOJIUTUYECKAS JUCCOIMAINS, OKUCITUTEND,
BOCCTaHOBHUTENb, CKOPOCTH XUMUYECKOMN peaxiuu,
XUMHUYECKOE paBHOBECHE), TEOPUM M 3aKOHBI (TeopHs
XUMHUYECKOTO CTPOCHHsI OpraHMYecKux Bemects A.M.
byrnepoBa, Teopusi IIEKTPOIUTHUYECKOW JIHUCCOLMALINH,
nepuoanudeckuil 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIHUYECKHH S3BIK XUMUH,
(akTOoMOTHUECKME  CBEIEHWUS O  CBOWCTBAaX, COCTaBe,
MoJIydeHUH U Oe30MacHOM HCIOJIb30BAHUU  Ba)KHEUIIINX
HEOPraHUYECKNX ¥ OPraHWYECKUX BEIIECTB B OBITY U
MPAaKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- YMETh BBISIBJIATH XapaKTepHbIE TMPU3HAKK M B3aUMOCBSI3h
M3YYEHHBIX MOHATUHN, IPUMEHSITh COOTBETCTBYIOLIUE MOHITHS
MPYU  ONHWCAHWHM CTPOCHHWS M CBOWCTB HEOPraHWYECKHX |




pooem;

- BBIBIATH  NPUYMHHO-CJIICICTBCHHBIC  CBS3M W
AKTyaJIu3upoBaTh 3aJady, BbIABHUIaTb THUIIOTC3y €€
pellIeHHsI, HaXOJWTh AapryMEHTHI [UIS JIOKa3aTelbCTBA
CBOMX YTBEPKICHUM, 3a1aBaTh NapaMeTpbl U KPUTEPUHU
peleHus;

- AHAJIM3UPOBATH IMOJIYYCHHBIC B XOJAC PCHICHUA 3aaqun
pe3ybTaThl, KPUTHYECKU OIICHUBATh MX JTOCTOBEPHOCTD,
IMPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBHAX,

- yMeTh TICPEHOCUTHh 3HAHUS B TIO3HABATCILHYIO U
IMPAKTUYCCKYIO o0JacTu KHU3HECACATCIIbHOCTH,

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obJacrei;

- BBIIBUTATh HOBBIC HJICH, TNpe/jaraTh OPUTHHAIBLHBIC
MOJXOJIBI U PELICHUS;

- cIoCOOHOCTH MX UCIIOJIb30BaHUS B TO3HABATEIIBHON 1
COLIMAJIBHOM ITPAKTHUKE

OpraHHu4YC€CKUX BCIICCTB W HUX HpeBpaH_[eHI/IfI; BBIABIIATH
B3aMMOCBS3b XMMHMYECKUX 3HAHUH C TOHATHSIMH H
IpCACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MTPCAMCETOB,
- yMeTb HCIOJb30BaTh  HAMMEHOBAaHUS  XHUMHUYECKHUX
COCAMHEHUN MEXIYHApPOJHOIO COK3a TEOPETUYECKOW U
NPUKIATHON XUMHHM M TPUBUAIbHBIC HAa3BAaHUS BaKHEUIINX
BEIIECTB (aTmieH, AlICTUJIEH, TIIMLEPUH, ¢eno,
dbopManbaeru, yKCycHas KHUCIIOTa, TJIMIMH, YrapHbld ras,
yrHeKI/ICJIBIf/’I raz, aMMHaK, ramcHasd MH3BCCTb, HCralicHas
U3BECTh, MHUTHEBAas COJa M JPYTHX), COCTABIATH (OPMYIIBI
HCOPTraHUYCCKUX W OpPraHUYCCKUX BCIICCTB, YPABHCHUA
XUMHUYECKHUX DPEaKIMid, OOBSCHATh MX CMBICI; MOATBEPKIAThH

XapakTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMU JKCIIEPUMEHTAMHU u 3aIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yYMeTb YCTAaHaBIMBaTb IIPUHAUICKHOCTb HM3YYCHHBIX

HEOPTaHWYECKUX U OPTaHMYECKUX BEUIECTB K OMpPEIEeICHHBIM
KJIaccaM M TPyIIiaM COEIMHEHUM, XapaKTepU30BaTh UX COCTAB
U BaKHEHIIME CBOWCTBA; OMpENeisITh BUIbl XUMHUYECKUX
cBs3el (KOBaJieHTHAs, MOHHAs, METaJUIMUecKasi, BOJOPOJIHAS),

THUIIBI KPUCTAITNYECKUX peLeToK BEIIIECTB;
KJIacCU(UIMPOBATH XUMUYECKUE PEAKIINH;
- chopMHMpOBaTH  MpPEJICTABIEHHUSA: O  XHUMHYECKOH

COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOH KapTHUHBI MHUpa, POJIH
XMMHUU B TIO3HAHUM SIBICHUH MNpUPOIBI, B (OPMHUPOBAHUHU
MBIIIJIEHUSIT W KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
I'PaMOTHOCTH, HEOOXOJUMOHN JJsi peIIeHUs NPaKTUYECKUX
3a/1a4 U 9KOJOTMYEeCKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
310pPOBBIO U IPUPOJIHON CpeniE;

- YyMETh IPOBOJUTH PACUYEThl MO XUMHUYECKUM (popMysaM U
YPAaBHEHUSAM XMMHMUYECKHX PpEaKIMi ¢ HCIOJIb30BAHUEM
(u3MUecKUX BEIMYMH, XapaKTEepHU3YIOIIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, oObeMa (HOpMajbHBIE
yCIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHbIE XMMHUYECKUE 3HAHMsI JUIsl NPHUHSTHS PELIECHUN B




KOHKPCTHBIX KHU3HCHHBIX CUTyaluAiXx, CBA3aHHBIX C

BEIIECCTBAMU U UX ITPUMCHCHUEM

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKA, aHaJIN3a U
WHTEPIIPETANN
uHpopmanuu u
UH(POPMALOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32/1a4
npodeccuoHanbHOM
JESATCIIEHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayKH ¥ OOIIECTBEHHON TPAaKTUKH, OCHOBAHHOTO Ha
JMaliore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MCCTa B MMOJIMKYJIbTYPHOM MHUPC;

- COBEpILCHCTBOBAaHUE S3BIKOBOM M  UYUTATENBCKOMN
KyJbTYpbl KaK CpEICTBAa B3aUMOJCUCTBUS  MEKIY
JIOJIbMU U TTIO3HAHUSI MUPA;

- OCO3HAaHHWE IIEHHOCTM HAy4yHOW JIeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO u
HCCICA0BATCIIbLCKYIO ACATCIIBHOCT MHAUWBHUAYAJIBHO U B
Ipynne;

Osaanenue YHHBeEpPCAJbLHBIMH
NMO03HABATEJIbHbIMHU JAelCTBUSMM:

B) padora ¢ nnopmaunmeii:

- BJaJeTh HAaBBIKAMU TIOJy4YeHHS HHOpManuu U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJIBHO
OCYIIECTBJISTh TIOWCK, aHaliu3, CHUCTEMATU3aIUI0 |
HHTEpIpeTanio HHHOPMAIIUU PA3TMYHBIX BUIOB U (HOpM
MIpEeACTaBICHUS;

- CO3/1aBaTh TEKCTHl B PA3MMUYHBIX (popmarax ¢ y4eTom
Ha3HayeHus: WHQPOpMalMM U LEJNEeBOH  ayAUTOPUH,
BBIOMpass oONTUManbHYI ¢GOpMy TMpEACTABICHUS U
BU3yaJIM3alluu,

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMallUY, €€ COOTBETCTBHE MPABOBBIM M MOPaJIbHO-
ATUYECKUM HOpMaM;

- WCIONB30BaTh  CpeIcTBa  WH(DOPMAIMOHHBIX  H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU B perieHnun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPTraHU3allMOHHBIX
3ama4y ¢ coOmrojieHHeM TpeOOBaHW  APTrOHOMHUKH,
TEXHUKU 0€30MacHOCTH, TMTHEHBI, pecypcocOepexeHus,

yueOHBbIMHU

- yMeThb IUIAaHUPOBAaTh U  BBINOJHATH  XUMHYECKHM
SKCHEPUMEHT (IPEeBpAIlleHUs] OPraHUYECKUX BEIIECTB IpHU
HarpeBaHUM, IOJIyY€HUE STUJICHA U HM3yYEHUE €ro CBOMCTB,
KaueCTBEHHBIC PEAKIMU Ha alIbJIETUABI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypanusi OENKOB MpH HAarpeBaHHUM, LBETHBIC
peakuuu OEIKOB; MPOBOJUTH PEAKIUHW HOHHOrO OOMeEHa,
ONpeAeNsATh Cpeldy BOJHBIX pPAaCTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMsI; pellaTh 3KCIEPUMEHTAIbHbIE 3aJlaud 0
temam "Mertame" u  "Hemeramnel") B COOTBETCTBHH C
IpaBUJIaMU TEXHUKM O€30IacHOCTH TMpH OOpalleHuu C
BELIECTBAMU u 1a00paTOPHBIM 000pyIOBaHUEM;
HOPEJCTaBISITh PE3yabTaThl XUMUYECKOTO JKCIEPUMEHTa B
dbopMe 3amucH ypaBHEHUH COOTBETCTBYIONIMX PEAKIUN H
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

- yMeTh aHAIM3UPOBATh XUMHUYECKYI0  HMH(POpPMAIHIO,
MOJTy4aeMyI0 W3 Pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
uHpopMalinu, cetb UHTEpHET u Apyrue);

- BJAQAE€Th OCHOBHBIMH METOJAaMH HAyYHOTO IO3HAHUS
BEIIECTB U XMMHUYECKHUX SIBJICHHH (HAOMIOJIeHUE, U3MEpEHue,
SKCTIIEPUMEHT, MOJICITMPOBAHNUE);

- YyMeTh MPOBOAMTH PACYETHl MO XUMHUYECKHM (opMylaM H
YpaBHEHUSIM XUMHUUYECKHX pEaKIHil C HCHOJb30BaHUEM
(u3MUeCKUX BEJIMYMH, XapaKTepPU3YIOIIUX BeIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0ObemMa (HOpMalbHbIE
yCIIOBHSI) Ta30B, KOJMYECTBA BELIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XWMHYECKHE 3HAHUS JUIsl MPUHATHS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalUsiX, CBSI3aHHBIX C
BEIIECTBAMH M MX TPUMEHEHUEM




MPABOBBIX M ITHUYECKUX HOPM, HOPM UH(POPMAIUOHHOU
0€30IaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€3011aCHOCTH
JUYHOCTH,

OK 04. 3ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE
1 KOMaHe

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE  HaBbIKaMU  y4e€OHO-HCCIIEI0BATEIbCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBjajieHHe YHMBEPCAJbHBIMM KOMMYHHMKATHBHBIMH
AefCTBUAMU:

0) coBMecTHasi 1eITeJIbHOCTD:

- IIOHMMAaTh U KCII0JIb30BaTh MPEUMYLIECTBA KOMaHIHON
Y MHAMBHUAYaAIIbHOMN paboThI;

- IpUHHMATh LEIM  COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BbIBATb U KOOPJAWHUPOBATH JEUCTBUS MO €€
JOCTHKEHMIO: COCTABIIATH IIJIaH JEHCTBHUM, PACIIPEACIATh
polM C y4eTOM MHEHUH Y4YaCTHHKOB OOCYXJaThb
pe3yJIbTaThl COBMECTHON pPabOTHI;

- KOOPJMHHUPOBATh W BBHIMOJHATH PabOTy B YCIOBUAX
peaIbHOTO,  BUPTYQJIBHOTO U KOMOMHHMPOBAHHOI'O
B3alMOJIEICTBYS;

- OCYILECTBJISATh MIO3UTUBHOE CTPATETNYECKOE NOBEACHUE
B PpAa3IMYHBIX CHUTYyalUsX, MPOSBIATH TBOPYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM
OBjiaseHue  YHMBEpPCAJbHBIMH
AefCTBUAMU:

I') IPUHATHE ce0s U APYTUX JIIO/Ieii:
- MIPUHUMATh MOTHBBI U apTyMEHTHI JPYTUX JIIOJACH TIpU
aHaJIN3€ PE3yJIbTAaTOB JEATEIBHOCTH;

- NPU3HABATh CBOE MPAaBO M MPABO APYrUX JIIOAEH Ha
OIIIMOKH,

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULHI
JPYroro 4ejaoBeKa;

peryJIiTHBHBIMH

- yMeTh IUIAHMPOBAaTh M  BBIIOJHATH  XUMHYECKHUI
SKCHEPUMEHT (IIPEeBpallleHUs] OPraHUYECKUX BEIIECTB IpHU
HarpeBaHWM, IMOJYyYEHUE HTWICHA U U3YYEHHE €ro CBOMCTB,
KaueCTBEHHBIC PEAKIMU HA alIbJIETUIbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypainusi OeNKOB IpH HAarpeBaHHUH, LIBETHHIC
peakuuu OEJIKOB; MPOBOJUTH PEAKIUU HOHHOrO OOMeEHa,
ONpeNesaTh Cpeay BOAHBIX pPACTBOPOB, KayECTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
KAaTHOH aMMOHUS; pEllaTh SKCIEPUMEHTAJIbHbIE 337a4d 110
teMam "Mertamisl" u  "Hemeramnel") B COOTBETCTBHH C
IpaBUJIaMU TEXHUKM O€30MacHOCTH TMpH OOpalleHuu C
BELIECTBAMU u 1a00paTOPHBIM 000pyIOBaHUEM;
NPEACTABISATh PE3YyNbTaThl XUMHUYECKOIO 3KCIEPUMEHTa B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIUH |
(hopMynHpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB




OK 07. ConeticTBOBaThH

B 001acTH 3K0JI0rH4€CKOTr0 BOCIIUTAHUSA :

- chopmupoBaTh  MpEACTABICHUS: 0  XUMHYECKOU

COXPaHEHUIO - cOpMHUpPOBAHHOCTb  JKOJOTHYECKOW  KYJIBTYpBI, | COCTABISIONICH €CTeCTBEHHOHAYYHON KapTHHBI MHUpPa, POJIH
OKpY>Karollel Cpeibl, IMOHUMaHUE BIIUSIHUSA COLIMATIbHO-OKOHOMHUYECKUX | XMMUU B TO3HAHWUU SIBJICHHUA TMPUPOABI, B (HOPMUPOBAHHUH
pecypcocOepexeHIo, | MPOIECCOB Ha COCTOSIHME MPUPOAHON M COIMAIBHOM | MBIIUIGHUS M KYJIbTYPbl JUYHOCTH, €€ (YHKIHOHAIBLHOM
MPUMEHSTh 3HaHUsl 00 | Cpefbl, OCO3HaHUE rJI00aTBEHOTO XapakTepa | TPAaMOTHOCTH, HEOOXOAMMOHN Ui PENICHUS MPAKTUYSCKUX
W3MEHEHUU KJIMMaTa, 9KOJIOTHYECKUX MPOOIIEM; 3a/1a4 1 9KOJOTMYEeCKH 0OOCHOBAHHOT'O OTHOIICHUS K CBOEMY
MIPUHLIUIIBI - IUIAHUPOBAaHHE M  OCYILUECTBJIEHUE JEUCTBUUA B | 3JOPOBBIO U IPUPOJHOM CPEIE;
OepexIIBOro OKpyXXarllled cpeJe Ha OCHOBE 3HAHUS LeJeil | - yMeTh coOoaTh MpaBuiia 3KOJOTHYECKH 11e71ecO000pa3HOro
MIPOU3BOJICTBA, YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA; MOBEJEHU B OBITY U TPYIAOBOM MAESATENBHOCTH B ILEJNAX
s dexTuBHO AKTUBHOE HENpUATHE JEHCTBUM, NPUHOCAIIMX BpEJ | COXPAHEHHUS] CBOETO 3I0pPOBbS U OKPYKAKOIIEH NPUPOIHON
JICCTBOBATH B OKpY>Kalollen cpere; Cpedbl; YYUTHIBATH OINACHOCTb BO3JACHUCTBUS Ha KUBbIC
Ype3BbIYaTHBIX - yMEHUE MIPOTrHO3UPOBATH HEONAroNpUsITHBIC | OPTAHU3MBI ~ ONPEACTCHHBIX BELIECTB, IIOHUMAas CMBICH
CUTYalHSIX 3KOJIOTHYECKHE MOCJIEACTBHUS MPEAIPUHUMAEMBIX | MOKa3aTeNs MPEASIbHON JOMYCTUMON KOHLIEHTPpaluu

JNEHCTBUM, PEAOTBPALLATh UX;

- paclIMpeHHE ONbITa JEATEIBHOCTH 3KOJIOTHYECKOU

HaIpaBJIEHHOCTH;

- OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIE10BATENbCKOM,

MPOEKTHON M COIMAJILHOM JIEATEIIbHOCTH;
[1K 4.3 Opranuzanus - BJIaJIETh HaBBIKAMHU TOJy4deHUs] MH(DOpMAIUU W3 - YMETh  aHAJU3UPOBaTh  XUMHYECKYIO MH(OPMAIIHIO,
MIPAaBUJIBHOTO WCTOYHHUKOB PpAa3HbIX THUIIOB, CAMOCTOSTEIBHO MOJIy4aeMyI0 M3  Pa3HbIX UICTOYHUK (CPEACTB

XpaHEHHUs IPYy30B B
OTKPBITHIX M 3aKPBITHIX
CKJIaJiaX, BaroHax,
TIOJIeXKAIIUX BHITPY3KE
1 BbIIAYC UX B MECCTax
0OIIIEro MMOIL30BAHUS

OCYILIECTBIIAThH MOUCK, aHAJIU3, CUCTEMATU3ALUI0 U
UHTEpIpeTani0 UHOOPMALUK PAa3TUYHBIX BHIOB U
dhopm mpeacTaBIeHus;

- OLEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMalui, €€ COOTBETCTBHE TIPABOBBIM U
MOPJIbHO-3TUYECKUM HOpMaMm;

- HCTOJB30BaTh CpeICcTBa WH(OOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX ~TEXHOJOTHA B pPEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allUOHHBIX
3a/1a4 ¢ coOM0AeHIEeM TpeOOBaHUI IPTOHOMUKH,
TEXHUKHU 6630HaCHOCTI/I, TUTHCHBI,

pecypcocOepexeHusi, TMPaBOBBIX M ATUYECKHUX
HOpPM, HOpPM  HMH(pOPMAIMOHHOHN 0€30TaCHOCTH;

- chopMHPOBAaHHOCTH IKOJOTHUYECKON KYIbTYpHI,
MMOHMMAHUE BIIUSIHUS COI[MAIBHO -3KOHOMUYECKHX

MaccoBoi nHpopmanuu; cetb IHTepHET u apyrue);
- HCIIOJIb30BATh CHCTEMHBIE XUMHUYECKHE 3HAHMS
NPUHATHS ~ PEIIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;
- yMETb COOJIIOJIaTh IMpaBHJIA JKOJIOTMYECKH
1e1ecoo0pa3HOro  MOBEAEHUS B OBITY U TPYJOBOM
JIESITENIbHOCTH B LIETISIX COXPAHEHHS CBOETO 3/10POBbS U
OKpY’KaroIllel IPUPOAHON CPEIbl; YUYHUTHIBATh ONACHOCTh
BO3JICHCTBUS HA  KUBBIE  OPraHU3MBl  OIpPEAEICHHBIX
BELIECTB, IIOHMMAas  CMBICH  IIOKAa3aTess NpeAesIbHON
JIOTTYCTUMOM KOHIIEHTpAIuU

1A




IIPOLIECCOB  HA  COCTOSIHUE  IIPUPOJHOU U
COLIMAJILHOW  Cpenbl, OCO3HaHWe TIJI00aIbHOTO
XapakTepa dKOJIOTHIECKUX MPOoOIeM;

- yMEHHE MPOTHO3UPOBATH HEOIArONpUSTHBIC
9KOJIOTUYECKHUE TOCIIECTBUS MPEANPUHUMAEMBIX
JIEUCTBUM, IPEOTBPALIATh HX;




2. CTPYKTYPA U COAEP)KAHUE OBHIEOBPASOBATEJILHOFI
JUCIHHAIIJINHBI
O0beM TUCHMIIMHBI ¥ BHABI Y4e0OHO padoThI

By yueOHOM paOoThI O0bem B yacax
O6beM 00pa3oBaTeNbHOM MPOTrPAMMBI

JTUCHUTUIMHBI

OCHOBHOE cOoJIepKaHUE 70
B TOM YHCIIE:

TEOPETHIECKOE 00yUeHUE 50
PaKTUYECKUE 3aHATUS 20
[TpodeccnonanbHo — OpUESHTHPOBAHHOE 6
CoJIepKaHue

B TOM YHCJIE:

TEOpETUIECKOe 00yUeHue 2
NPaKTUYECKUE 3aHSATHSI 4
1 pepeHIMpOBaHHBIN 3a4ET 2
Htoro 78

Hrorosas arrecrauus B gopme 3a4era ¢ OLEHKOM




2.2. TemaTuyeCKHH IJIAH U COACPKAHUE TUCIHUTIIUHBI

HaunmenoBanue pa3nenoB u Tem

Copepxanue yaeOHOro Marepuaia (OCHOBHOE U
npo¢eCCHOHATLHOOPUEHTUPOBAHHOE), JTA00PATOPHBIC U MPAKTHUECKUE
3aHSTHS, TPUKIIAJTHON MOYJb (TIPH HAJMYKH)

O0BeM yacoB

dopMupyemble
KOMIIETCHIINH

2

4

Bba3oBbIii MOTyIIh ¢ PO ECCHOHATBHO-OPHEHTHPOBAHHBIM COJICP’KaHHEM

OcHOBHOE COACPIKAHUC

70

Paznen 1.

OCHOBBI CTPOCHHUA BeIECTBA

Tema 1.1.

CtpocHue aTOMOB XUMHUYECKUX
AJIECMEHTOB | MPUPOA
XHMHYECKOH CBSI3H

CoBpeMeHHast MoJieb CTpoeHus aroMa. CUMBOJIMYECKHUM SI3bIK XUMUU.
XUMUYECKUH 3JIeMEHT. DIIEKTPOHHAs KOoHpUTypamus aroma. Kiaccupukanus
XMUMHYECKUX 3JIEMEHTOB (S-, P-, 0-351eMeHTBI). BaseHTHbIE 2JIEKTPOHBI.
BanentHocTh

DIIeKTPOHHAs MPUPOJIa XUMHUYECKOH CBS3H. DIIEKTPOOTPHUIIATEIIBHOCTL. BHTbI
XUMHUYECKOH CBsI3M (KOBAJCHTHAS, MOHHAS, METAJUTMYECKAs, BOJOPOIHAS) U
crocoObI e 00pa30BaHUs.

OK 01

IIpakTuyeckoe 3ansaTueNel Pemenue 3aganuii Ha UCIIOJIB30BAaHUE
XAMHYECKOW CUMBOJIMKH M Ha3BaHUI COCTMHEHUI 110 HOMEHKJIAType
MEKTYHapOAHOTO COK03a TEOPETUYECKON U IPUKIIAHON XUMHUU U
TPUBHUAIILHBIX Ha3BaHUMU TSI COCTABIICHUS XUMHUUYECKHUX (Popmy
JIBYXaTOMHBIX COeIMHEHUH (OKCHUIOB, CyNb()UIOB, TUAPUIOB U T.1I.) U APYTUX
HEOPraHWYECKUX COCIMHEHUN OTJEIbHBIX KilaccoB. [IpakTrueckue 3aganus
Ha YCTAHOBJICHUE CBA3U MEXKIY CTPOEHUEM aTOMOB XMMHUUYECKUX AJIIEMEHTOB U
MEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX
COEJIMHEHUI B COOTBETCTBUU C MOJ0XKEeHUEM [leproinuecKkoi CUCTEMBI.

Tema 1.2.
[lepuoanueckuii 3aKOH U
tabmuma /.M. MenneneeBa

IIpakTuyeckoe 3ansaTueNe2 Ilepnoauyeckas cucreMa XUMAYECKUX
anemeHToB J[.1. Menneneesa. ®usnueckuid cmbici [leproanueckoro 3akoHa
.. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX
AIIEMEHTOB, 00Pa3yEeMBbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHUH
C TIOJIO’KEHUEM XMMHYECKOTo 3ieMeHTa B [lepronnueckoit cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoauueckoro 3akona /.M.
Menneneea. [Ipornossl /I.J1. MenaeneeBa. OTKpbITHE HOBBIX XMMHUECKHUX
AJIEMEHTOB. Penenne npakTuKo-OprueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI

OK 01

OK 02




Ha XapaKTepHU3aINI0 XUMUIECKUX FIEMEHTOB «MeTatndecKue /
HEMETaJUTMYECKUE CBOMCTBA, JIEKTPOOTPHUIIATEIIBHOCTD XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJIO0KEHUEM B
MepUONYECKON cucteMe xumuieckux sneMenToB JI.M. Menneneesa

Pazpea 2.

XuMHYECKHE Pe€aKIuu

10

Tema 2.1
Tunbl XUMUYECKUX PEaKIIUMA

Knaccugukarus 1 THIBI XUMHUECKUX PEAKIUN C yYaCTHEM HEOPraHMYECKUX
BeniecTB. CoCTaBICHNE YPAaBHEHNUH PEAKIMI COEIMHEHNUS, PA3JIOKECHMS,
3aMelleHns, oOMeHa.

YpaBHeHUs OKUCTIEeHUsI-BoccTaHOBIIeHUs. CTeneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBJICHUE U YpaBHUBAHUE
OKHMCITUTEIIbHOBOCCTAHOBUTENIBHBIX PEAKIIUH METOJIOM 3JICKTPOHHOTO
6ananca. OKUCIUTEIIBHOBOCCTAHOBUTEIBHBIC PEAKIIUU B TIPUPOJIE,
IPOM3BOJICTBEHHBIX NPOIIECCaX U KU3HEACATEIBHOCTH OPTaHU3MOB

IpakTuyeckoe 3ansaTueNed  KoianmdecTBEHHBIC OTHOIICHUS B XUMUH.
OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XMMUHU U PACUETHI 10 YPaBHEHUSM
XUMHYECKHUX peakiuii. MoJb KaKk eTMHHIIAa KOJMYeCTBa BemecTBa. MolsipHast
Macca. 3aKOHbI COXPaHEHUsI MacChl U 3HEpruu. 3akoH ABorajapo. MospHbIii
00beM razoB. OTHOCHTENbHAS INIOTHOCTH ra30B. PacueTsl 10 ypaBHEHUSAM
XUMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM MaccChl, 00beMa (HOpMaJIbHbIE
YCIIOBHS) TA30B, KOJMUYECTBA BemiecTa. MccnenoBanue TUIOB (TI0 COCTaBy U
KOJINYECTBY UCXOAHBIX U 00pa3yoNMXCcsl BEIIECTB) U MPU3HAKOB XUMHUECKUX
peaxwmii. [IpoBeneHue peakuuii HFOHHOTO 0OMEHa, OIIpEIeIIEHIE CPEIbI
BOJIHBIX PaCTBOPOB.

OK 01
OK 04

Tema 2.2
DIIEKTPOJIUTHYECKAS
JUCCOIIMAIUS M HOHHBI 00MeH

Teopm{ 3HCKTpOHHTI/I‘ICCKOI>'I aucconyanyuu. MoHEI. aﬂeKTpOHI/ITLI,
HE3JICKTPOJIUTHI.

Peaxiun nonHoro oomena. CoctaBieHue peakiuii HOHHOTO OOMEHa MyTeM
COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM.
KuciotHoocHOBHBIE peaknny. 3aIaHus Ha COCTABIICHUE HOHHBIX PEaKIH

OK 01
OK 04

Pasznen 3. CTpoeHue 1 CBOIICTBA HEOPraHMYECKUX BeleCTB

12

[Tpenmer Heopranndeckoit xumun. Kiaccudukaiuys HeopraHuueckux
BeniecTB. [IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIACChI CI0KHBIX




Tema 3.1.

Knaccudukanus, HOMEHKIaTypa
U CTPOCHHE HEOPTaHMIECKHX
BEIIIECTB

BEIECTB (OKCHU/IbI, TUAPOKCHUIbI, KUCIOTHI, COJIN). B3auMocBs3b
HEOPraHWYECKHUX BEIIECTB. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannndeckne n amopHbIe BEIECTBA.

TuIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHas, HIOHHAs,
METaJIITNYecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJTIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BELIECTB
OT BUJa XUMHUYECKOU CBS3M U TUIIA KPUCTAJUIMYECKON perieTKU. [Ipudannsl
MHOroo0Opasusi BeLIEeCTB.

IIpakTuyeckoe 3anaTue Ne4 HomeHknaTypa HEOpraHUYECKUX BEIIECTB:
HA3BaHME BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (hOPMYIIbI U COCTaBJICHHE
XUMHYECKON (POPMYITBI HCXOsl U3 HA3BaHUS BEIIECTBA MO0 MEXKTyHAPOIHOH
(MIOITAK) miu TpuBHalibHOM HOMEHKJIAType. Perienne mpakTH4ecKux
3aJaHuii TI0 KJ1accu(hUKAIMi, HOMEHKIIATYpe U XUMUYECKHM (hopMyiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIAcCOB (YrapHBIH ra3, yriieKHCIbIi
ra3, aMMHaK, raiieHas u3BecTb, HeraleHasi U3BeCTh, IMThEeBasi coa U
JIPYTHX): Ha3bIBaTh U COCTABIATH (POPMYIIBI XUMHUUECKHUX BEIIECTB,
OTpeAeNATh NPUHAIIEKHOCTD K Kilaccy. ICTOUHUKHM XUMHUECKOH
uHpopManuu (CpeacTB MaccoBoil nHdopMaru, cetb IHTepHET u ipyrue).
[Touck undopmanuu 1Mo Ha3BaHUAM, HACHTHPUKATOPAM, CTPYKTYPHBIM
dopmynam CocTaBiieHre ypaBHEHUH XUMUYECKUX PEAKIIUi C ydacTHEM
IPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BEIECTB: METAJUIOB U HEMETAJLIOB;
OKCHJIOB METAJIJIOB, HEMETAIJIOB U aM()OTEPHBIX AJIEMEHTOB; HEOPTaHUIECKUX
KHCJIOT, OCHOBAaHUH 1 aM(OTEPHBIX TMIPOKCHIOB; HEOPTAHUYECKUX COJIEH,
XapaKTEepU3YIOLIUX UX CBOKMCTBA. PellieHrne npakTuKO-OpUEHTUPOBAHHBIX
TEOPETHUECKUX 3aJaHUI Ha CBOMCTBA, COCTaB, MOJIyUeHUE U O€30macHoe
MCTIOJIb30BaHNE BAKHEHUIITUX HEOPTaHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOHN JeSITeTbHOCTH YenoBeka MnenTudukays HeopraHn4ecKux
BEIIIECTB C UCIMOJb30BaHNEM UX (PU3MKOXUMUYECKUX CBOMCTB, XapaKTEPHBIX
KauyeCTBEHHBIX peakuuii. KauecTBeHHbIE peakliuy Ha cyib(aT-, KapOOHaT- U
XJOPUA-aHUOHBI, HA KATUOH AMMOHMS

OK 01
OK 02
OK 04
IIK 4.3

Mertamibl. Obmme pru3nyeckre 1 XuMHIecKkue cBoicTBa MeTauioB. CriocoObl
NoJIyuyeHusl. 3Ha4eHHe METaJJIOB M HEMETAJIJIOB B PUPOJIE U




Tema 3.2.
Duznko-xuMHUYECKUE CBOIICTBA
HEOPraHWYECKUX BEIIECTB

KU3BHCACATCIIbHOCTH YCJIIOBCKA U OPraHU3MOB. KOppO3I/I$I MCTAJJIOB: BUbBI
KOPPO3UH, CIIOCOOBI 3alIUTBI MCTAJIJIOB OT KOPPO3UHU

Hewmeranner. O6uye puszndeckne 1 XMMHUUECKUE CBOMCTBa HEMETAILJIOB.
Tunuunsie cBoicTBa HemeTaiwoB IV— VII rpynm. Knaccudukanus u
HOMEHKJIaTypa COeIMHEHHI HeMeTaIoB. KpyroBopoThl GMOTeHHBIX
9JIEMEHTOB B IPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB
(OKCHUIIOB, THAPOKCUAOB, KUCIIOT, COJEeH U Ap.). 3aKOHOMEPHOCTHU B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BBICIIIUX
OKCHUJIOB U THJIPOKCHJIOB

OK 01
OK 02
IIK 4.3

Paznen 4.

CTpoelme U CBOMCTBa OPraunveCKux BCIIECTB

28

Tema 4.1
Knaccudukanms, crpoeHue u
HOMEHKJIaTypa OPraHUuYeCKuX
BEIIECTB

[losiBneHue u pa3BUTHE OPraHUYECKONW XUMUU Kak Hayku. [Ipenmer
OPraHUYeCKOr XUMHUHU. MECTO M 3HAaYEHUE OPraHUYECKON XMMHUH B CUCTEME
€CTECTBEHHBIX HAyK. XMMUYECKOE CTPOEHUE KAK MOPAJIOK COCAMHEHUS
aTOMOB B MOJIEKYJIE€ COTJIACHO MX BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUH XUMHUUYECKOTO0 CTPOEHUSI OpraHn4yeckux coenquuennii A.M. bytieposa.
VYriepoaHslil CKeJIeT OpraHuueCcKOd MOJICKYJIbI. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT XMMUYECKOTO CTPOEHUS MOJIEKYIL. MI30Mepust U U30MEpHI.

[TonsiTue o pyHkuMoHanbHOM rpymnme. Paaukan. [IpuHnune! kinaccupukanuu
OpPraHMYECKUX COEAUHEHNN. MexTyHapoJHas HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIaTypbl OpraHu4ecKkux coenuuennii. [Toustue 06 azorcoaepkammx
COEJIMHEHUSX, OMOJIOTMYEeCKN aKTUBHBIX BellecTBax (yrieBoJax, xKupax,
Oenkax u Jp.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3ansiTue NeS HomeHknarypa opraHu4ecKuX COCIMHEHUN
OTJENIbHBIX KJIACCOB (HACHIILICHHbIE, HEHACHIILICHHBIE U apOMaTHYECKHe
YIII€BOIOPOAbI, CIIUPTHI, (PEHOJIIBI, aJIbJIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI
u 1ip.) CocTaBiieHue MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMYIT
OpPraHWYECKUX BEIECTB OTAEIBHBIX KJIACCOB, UCIOJIbB3Ys X HAa3BaHUS 110
CUCTEMATUUYECKON U TPUBHAIBHON HOMEHKJIATYpe (ITUJIEH, allETUJIEH,
rmIepuH, GeHomn, popMaabIeru, YKCycHast KUCIOTa, THINH). PacueTsl
npocteiniel (opMysbl OpraHMuecKOl MOJIEKYJIIbl, HCXOJISl U3 3JIEMEHTHOTO

OK 01

IIK 4.3




cocrana (B %)

Tema 4.2
CBolicTBa OpraHUYECKUX
COEMHEHHI

DU3HKO-XMMUYECKUE CBOWCTBA OPraHMYECKUX COCAUHCHUHN OTIEIbHBIX
KJ1acCOB (0OCOOCHHOCTH KJTacCU(DUKAINK U HOMEHKIJIATYPhl BHYTPH KJIAacca;
TOMOJIOTHYECKHUH psia 1 o01ast popmysia; nu3oMepusi; pu3nvIecKue CBOUCTBA;
XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOJIYUYCHUS ): IIPEICTbHBIC YTIICBOAOPOIbI
(ankaHbl U MUKJIOATKAHBI). ['OpeHre MeTaHa Kak OJIUH U3 OCHOBHBIX
MCTOYHUKOB TEIIa B IPOMBILIUIEHHOCTH U ObITY. CBONCTBA IPUPOIHBIX
YIJIEBOJIOPOIOB, HAXOXKICHHE B MIPUPOJIC U MPUMEHEHUE ATKAHOB.

Here,I[eJ'IBHHe (aJ'IKCHbI, AJIKMHBI 1 aJ'IKaI[I/ICHH) H apOMAaTUYCCKHUC
YIrJI€BOAOPOABI. FOpeHI/IC AllCTUJICHA KaK HCTOYHHNKA BBICOKOTEMIICPATYPHOI'O
IJIaMCHU IJI1 CBAPKH U PE3KH MCTAJIJIOB

Kucnopoaconepxamue coeiMHEHNs: CIUPTHI U PEHOIIBI, KapOOHOBBIE
KUCIIOTBI, aJIbJICTUbI U KETOHBI,

Kucnopoacoaepxaniue coeuHenust: 3PUpsl, 5KUPHI, YTIICBOJIBI.

[IpakTUueckoe MPUMEHEHNUE KUCIOPOICOACPIKAITUX OPTAaHMUYECKUX
COeMHEHUH (STUIICHIIMKOJIS, THIepuHa, (peHona, hopManbaeruia,
areTaabAeTu/1a, YKCYCHOM KUCIOTHI). MbUIa Kak COJIM BBICIITUX KapOOHOBBIX
KUCJI0T. Moronue CBONWCTBA MbLIa

A3oTcoaepkaiire coeTMHEHUs (AaMUHBI 1 aMHUHOKHUCIIOTHI, OEJTKH).
BricokoMounekymsipHbIe COeAMHEHUsI (CHHTETUYECKHEe U OMOIOTUYECKH -
aKTHUBHbIE). MOHOMED, oUMeEp, CTPYKTypHOE 3BeHO. [Tonmumepusanus
ATUJIEHA KaK OCHOBHOE HAMpPAaBIICHHE €T0 UCMOJb30BaHus. [ 'eHeTnueckas
CBSI3b M@Ky KJIACCAMH OPTAaHMYECKUX COCTMHEHUN

IIpakTyeckoe 3anaTue Ne6 CBONCTBAa OPraHUYECKUX COETMHEHUN
OTJIENbHBIX KJIACCOB (TPUBUANIbHAS U MEXIyHAPOIHAs HOMEHKIATYpa,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUeHHs): IpeieNbHbIe (aIKaHbI 1
LUKJIOAJIKAaHbI ), HENPEeIbHbIE (aJIKEHBI, AIKUHBI, aJIKaIUEHBI) U
apoOMaTUYeCKUe yIJIeBOIOPO/Ibl, CIUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U
3(upHl, ATbIETU/IBI U KETOHBI, AaMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUS.

IIpakTuyeckoe 3ansaTue Ne7 CocTaBieHHE CXeM peakIuil (B TOM YHUCIIE 1O
MIPEAJIOKEHHBIM 1IETIOYKAM MPEBPAIEHUH ), XapaKTePU3YIOINX XUMHUYECKUE

OK 01

OK 02

OK 04

1K 4.3




CBOWCTBA OPraHMYECKUX COSAMHEHUH OT/IEIBbHBIX KJIACCOB, CIIOCOOBI MX
HOJY4YEeHHUs U Ha3BaHUE OPraHUUYECKUX COEJUHEHUN 110 TPUBUAIBHON WU
MEKYHAPOJHOM CUCTEMAaTHYECKOM HOMEHKIIAType. 3alaHus Ha COCTaBJICHUE
YPaBHEHMH XMMUYECKHUX PEaKIHil ¢ yJacTUEM OpraHMYECKHX BEIECTB Ha
OCHOBAHMU UX COCTaBa U cTpoeHus Ilonydenue sTuiIeHa U U3yYEHHE €T0
CBOWCTB. MoienupoBaHue MOJIEKYJl 1 XUMHUECKUX ITPEBpaILeHUH Ha
IIpUMEpE 3TaHa, THJICHA, alleTUICHA U Jp.

Tema 4.3

Wnentudukanus opraHudecKux
BEIIIECTB, UX 3HAYECHUE U
MpUMEHEHHE B OBITOBOM U
MPOU3BOJACTBEHHOMN
NEATEIIbHOCTH YEJIOBEKA

buoopranuueckue coequHeHus. [[pumeHeHue u OMoJIOrn4ecKas poJib
yraeBooB. OKUCIICHHE YTIICBOIOB — UCTOYHUK YHEPTHH KUBBIX OPTaHH3MOB.
O6nactu npuMeHeHus: aMUHOKHCIOT. [IpeBpariieHus 0eIKoB NHILU B
opraam3me. buonorndeckue Gynkuun 6enkoB. bruomornyeckue QyHKIHH
XKHUPOB. POIIb OpraHNYecKoi XMMHUHU B PEIICHUH MTPOOJIEM MMUIICBOM
0€30MacHOCTH

Ponb oprannyeckoil XMMHM B pEIIEHUN TPOOIJIEM IHEPrETUUECKOMN
0€30I1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUHM HOBBIX MaTEpUAJIOB, HOBBIX
MCTOYHUKOB SHEPIUHU (AJIbTepHATUBHBIE HICTOYHUKH 3Heprun). OnacHOCTb
BO3/ICIICTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX
KJIacCOB (yTJI€BOAOPOIbI, CHUPTHI, (PEHOJIBI, XJIOPOPTAHUUECKHUE
HPOM3BOJIHBIE, aJIbAETHIBI U JIP.), CMBICH [TOKa3aTels MpeeabHO TOMYCTUMOM
KOHIEHTpaluu

IIpakTuyeckoe 3ansaTue Ne§ M nentudukanus opraHnyecKux coeAMHEHUN
OTJENIBHBIX KJIACCOB (Ha MpUMEpE allbJeTHI0B, Kpaxmaia, YKCYCHON KUCIIOTHI,
OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB U
XapaKTepHBIX KaueCTBEHHBIX peakiuil. JleHaTypanus O6eKa npy HarpeBaHHH.
[{BeTHBIE peakiuyu O0eaKoB. BO3HMKHOBEHHE aHATUTHYECKOTO CUTHala ¢
TOYKH 3PEHUS XUMUYECKUX IIPOLIECCOB IIPU IIPOTEKAHUU KaYECTBEHHON
peaxuu, MO3BOJISIONIeH HASHTUPUINPOBATH MPEAJIOKEHHbIE OPraHuYeCKHe
BEILECTBA

OK 01

OK 02

OK 04

1K 4.3

Pasznen 5. Kunernueckue M TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XMMUYECKHX pPeakuui

| CxopocTh peaxiuu, ee 3aBHCHMOCTb OT PA3IHYHBIX (HAKTOPOB: MPHPOJIE]




Tema 5.1

CKOpOCTh XMMUYECKUX PEAKIIUH.

XHUMHUYECKOE PaBHOBECCHC

pearupyromux BelecTB, KOHIEHTPAIMU Pearupyrox BellecTs,
TEMIEPATYPhl U MJIOLAAN PEAKIIMOHHON MOBEPXHOCTH. TerioBbie 3h(eKTs
XUMUYECKUX peakluid. DK30- U SJHIOTEPMHUUECKUE, PEAKIUH.

O6parumocTh peakiuii. XMMUYECKOE pAaBHOBECHE U €70 CMEIICHHE MO/
JEICTBUEM pa3IUYHbIX (DAaKTOPOB (KOHIIEHTPAIUS PEareHTOB WIH MIPOyKTOB
peakiuu, 1aBjeHrue, TeEMIepaTypa) AJis CO3/JaHus ONTUMAJIBHBIX YCIIOBUM
poTeKaHus XuMuueckux npoueccoB. [Ipuniun Jle HlaTense

IMpakTuyeckoe 3ansaTue Ne 9 Pemienne nmpakTHKO-OpUEHTUPOBAHHBIX
3aJaHui Ha aHaMKU3 (AKTOPOB, BIUAIOIINX HA U3MEHEHUE CKOPOCTH
XUMHUYECKON pPEeaKLMHU, B T.4U. C MO3ULIUNA IKOJIOTUYECKH 1I€JIeCO00pa3HOro
MOBE/ICHUA B OBITY U TPYIOBOH JEATEILHOCTHU B IIENIAX COXPAHEHUSI CBOETO
3710pOBbSl U OKPYKAIOILIEH NPUPOJHOM cpefbl. Pemenne npakTuko-
OPUEHTHPOBAHHBIX 33JaHuil Ha npuMeHeHue npunuuna Jlelllarense ns
HaXO0XJEHUS HaIPaBJICHUS CMELIEHUS] PABHOBECHUSI XUMUUYECKON PEAKIUU U
aHaynu3 (aKTOPOB, BIUSIONIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS

OK 01

OK 02

I1K 4.3

Pa3nes 6. PacTtBopbl

Tema 6.1

ITonsTre o pacTBOpax

PactBopenue kak ¢pu3nko-xumuueckuii mpouecc. PactBopsl. Crioco6b!
IPUTOTOBIIEHUS PacTBOPOB. PacTBoprMOCTh. MaccoBast 107151 paCTBOPEHHOTO
BeniecTBa. CMBICI ITOKA3aTeNs NPEAEIbHO TOIyCTUMON KOHLIEHTPALUU U €T0
UCIIOJIb30BAaHUE B OIIEHKE IKOJIOTUUECKOM O€3011aCHOCTH.

[TpaBuia HKOIOTHYECKH 11e1€CO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOH
JESATEIIBHOCTH B LIETISIX COXPAHEHMsI CBOETO 3[J0POBbS U OKPYKAIOLIEH
IIPUPOJHOM CPE/Ibl; ONTACHOCTh BO3IEUCTBUS Ha )KUBBIE OPTaHU3MBbI
OIIPEJIETICHHBIX BEIIECTB. PellleHne NpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJJaHUI Ha pacTBOPHI, UCIOJIb3yeMbl€ B OBITOBOM U MPOU3BOACTBEHHOMN
JIEeATEIILHOCTH Y€JI0OBEKa

[pakTnyeckoe 3ansitue NelQ [IpurotoBieHre pacTBOPOB 3aJaHHOM
(MaccoBoii, %) KOHIIEHTpAINH (C TPAKTHKOOPHEHTUPOBAHHBIMH BOIIPOCAMU)
Y ONpEJIeIEHNE Cpeibl BOAHBIX pacTBOPOB. Pemenne 3a1a4 Ha MIPUTOTOBIICHUE
pacTBOpPOB

OK 01
OK 02
OK 07
1K 4.3




IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlEPKAHUE

Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€eITEJIbHOCTH YeJI0BeKa

Hoselimue 1ocTukeHnss XMMUYECKON HAYKU U XUMUYECKOM TEXHOJIOTHH.
Ponp xumun B o0ecriedeHur SKOJIOTHIECKOM, SHEPTETHICCKON M MHUIIEBOM
0e30MacHOCTH, pa3BUTUU MeAUIIMHEI. [IpaBuiia moucka u aHaauza
XUMHUYECKON HHPOPMAIIUU U3 PA3IMNYHBIX HCTOUHUKOB (Hay4YHasi U yueOHO-
Tema 7.1 Hay4yHas JINTEPaTypa, CPEIICTBA MACCOBOM MH(pOpMAInH, ceTh HTEpHET)
Xumus B ObITY U

IIPOU3BOJCTBEHHON IIpakTuyeckoe 3anaTue Nell Ilouck u aHanu3 KelCOB O IPUMEHEHUU
JESATEIIbHOCTH YEJIOBEKA XMMHUYECKHUX BEILECTB U TEXHOJIOIHH ¢ yueToM OyayIiel npodeccuoHanbHOR
JIEATEIbHOCTH T10 TEMaM: Ba)KHEUIIIME CTPOUTEIIbHBIE MaTEPUAIIBI,
KOHCTPYKLIMOHHbBIE MaT€pUaJIbl, KPACKH, CTEKIIO0, KEPAMHUKA, MaTEPUAIIBI IS
AJIEKTPOHMKHN, HAHOMATEPUAJIbl, TEKCTUIIbHBIE BOJIOKHA, ICTOYHNUKH SHEPTHUH,
OpraHMYecKHe U MUHEpalbHble y100pEeHNUs, IEKapCTBEHHbIE BEILIECTBA,
OBITOBAsE XUMHUSI.

IIpakTyeckoe 3anaTue Nel2 3amura: [IpencraBienue pe3yapTaToB
penieHus KeicoB B popMe MUHH-JIOKJIAJIA C pe3eHTaIuen

OK 01

OK 02

OK 04

OK 07

IIK 4.3

3a49eT C OIleHKOM

UTOT'O

78




3. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

3.1. TpedoBaHusi K MHUHHUMAJILHOMY MAaTePHAIbHO-TEXHHYECKOMY
o0ecreYeHu 0

Peanuzanuss mnporpaMMbl JIUCHUIUIMHBI TpeOyeT HaIU4uusg Yy4yeOHOTro
KaOnHeTa « XUMUS» W/WIM YIeOHOW XMMUYECKOH JIa00paTOpHH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHBIE MECTA MO KOJUIECTBY 00YUaIOMINXCS;

- pabodee MecTo MpernoaaBaTes;

- IOCKa KJIacCHas - yueOHO-METOJUYECKOE 00eCIeUeHUE;

- KOMIUTEKT Y4eOHO-HATJISITHBIX TIOCOOHIA 110 AUCITUTUTHHE « XAMUS
(CTeH1bI, CXeMBbI, TAOJIUIIbI, OMOPHBIE KOHCIIEKTHI, Y4eOHBIEC TOCOOUSI, CITPABOYHBIE
MaTepHuaibl, HAOOPHI MIAPOCTEP>KHEBBIX MOJIENICH MOJIEKYJI, MOJIETTH
KPUCTAJUTMYECKUX PEIICTOK, KOJUICKITUU MPOCTHIX U CJIOKHBIX BEIIECCTB H/IIH
KOJUICKITUU TIOJIMMEPOB; KOJUICKIIUS TOPHBIX TTOPOJ U MUHEPAJIOB);

- Ha0Oop MocCy1bl, 000PYAOBAHUS U PEAKTUBOB JJII IEMOHCTPALIMOHHOTO
AKCIIEPUMEHTA 1 1a00PaTOPHBIX OTBITOB.

Texnnuyeckue cpeacrsa 00yuyeHMs : - KOMIIBIOTEP C YCTPOUCTBOM
MIPOU3BEICHUS 3BYKa,;

- IPUHTED;

- MyJIbTUMEIUA-TIPOCKTOP;

- DKpaH

3.2. Hudopmanmonnoe odecneuenue oOyudeHusi. Ilepedenn
PEeKOMeHAyeMbIX Y4eOHbIX u3ganuii, UHTepHeT-pecypcoB, JONOJTHUTEIbHOM

JUTEPATYyPhl.

Jlns peanuzainuu  nporpamMMbl  OMOIMOTEUHBIH (OHJ 00pa30BaTEIbHOM
OpraHu3alliy JIOJKEH UMETh MeYaTHbIe W/WIIH 3JIEKTPOHHBIE 00pa3oBaTeIbHbIC U

nH(OPMAITMOHHBIE PECYPCHI JIJISl UCIIOJIb30BAHUS B 00pa30BaTeIbHOM IIPOIIecCe.



[Ipu  ¢dopmupoBanuu OGubaUOTEUHOTO  (HOHAA o0pa3oBaTeNbHOM
OpraHu3ali BHIOMPAETCS HE MEHEE OJHOTO M3/IaHUs U3 MEPEUMCICHHBIX HIDKE
NeYaTHBIX M3aHUM U (WIM) DJIEKTPOHHBIX M3/aHUN B KayecTBE OCHOBHOTO, MpPU
TOM CIUCOK MOXET OBITh JIOTIOJIHEH HOBBIMU U3aHUSIMHU.

OcHOBHAaS JJUTEPATYPA:

1. AudunorenoBa, U. B. Xumus: yueOHUK U TPAKTUKYM JUISI CPEIHETO
npodeccuonansHoro  obpazoBanmsi/ WM. B. Audunorenora, A. B. baOkos,
B. A. llonnkoB. — 2-¢ u3n., ucnp. U gon. — MockBa: M3gatenscTtBo FOpaidt,
2025. — 291 c. — (Ilpodeccuonanmpuoe obOpazoBanue). — ISBN 978-5-534-
11719-6. — Texkcr: anexTponHbIi // O0pa3oBaTenpHas argopma KOpaiit [caiT].

— URL: https://urait.ru/bcode/562501

2. MaptpiHoBa, T.B. Xumus: y4eOHUK W TPAKTUKYM [JISI CPETHETO
npodeccuoHanbHoro oo6pazoBanusi/ T. B. MapteiHOoBa, U. B. ApramoHoBa,
E. b. 'onynoB; nox obmel penakiuerd T. B. MapTeiHOBO#M. — 2-¢ U3., UCHIP. U
non. — Mocksa: U3marensctBo FOpaiit, 2025. — 368 ¢. — (IIpodeccronansHoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — TekcT: »dHEKTpOHHBIH //
OO6pazoBatenbHas miatdopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/560792

3. KiroeB, M. B. Opranndeckas xumusi: ydeOHOE MOcoOHe AJiA CPEIHEro
npodeccuonansHoro oopasosanusi / M. B. Kimoes, M. I'. AbnynnaeB. — Mockaa:
M3narensctBo IOpaiit, 2025. — 202 ¢. — (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-21080-4. — Tekct: omekTpoHHBIM // (OOpa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/559303

JlonmoJIHMTEIbHAA JIUTEPATYpPAa:

1. Taopueasn, O.C. Xumusa misa npodeccuii U CHENUATBHOCTEH
TEXHUYECKOTO mpoduis: YYeOHMK Ui CTyA. YUYpSXKACHHH cpea. mpod.
oopazoBanus / O.C. I'abpuensu, U.I'. OctpoymoB. — 9-¢ uza., crep. — Mockga:
Axanemus, 2020. — 272 c.

2. ABneeBa, I'. JI. Xumus: cnpaBounoe umsnmanme / I'. JI. ABmeeBa. —

Mocksa: YMII XJIT, 2022. — 184 c¢. — 978-5-907479-26-5. — Texcr:


https://urait.ru/bcode/562501
https://urait.ru/bcode/560792
https://urait.ru/bcode/559303

anektponubi  // YMIL JKAT: omekrponnas Oumbmmorexka. —  URL:
https://umczdt.ru/books/1303/261970/

HNHTepHET - pecypcehbl:

1. https://urait.ru - snexrponHas obpazoBatenbHas miatdgopma FOPAMT.

2. https://resh.edu.ru/ - Poccuiickast 3J€KTpOHHAs IIIKOJIA.

3. https://umczdt.ru/ -3nekTponnas oudmoTexka YMII XK/T.
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB
OBIIIEOBPA3OBATEJILHOM JJUCHOUILIAHBI

KoHTposb 1 olleHKa pe3ynbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON

AUCHUIIIMHBI PACKPBIBACTCA YCPC3 NUCHUIIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha (opMHpOBaHUE OOIIKX U MPOdHEeCCUOHATBHBIX KOMIIETEHIIMHI 10 pa3ienaM u

TCMaM COACPIKAHUA y‘{e6HOFO MaTcpuajia

Oo01mas / Pasznen / tema Tun oneHOYHBIX
npodeccruoHaIbHAs MEpOTPUATUN
KOMIIETCHITUS
OK 01 Tema 1.1 Tema 1.2 Tema | TectupoBanue
3.1, Tema 3.2 OK 02
Tema 1.2 Tema 3.2
OK 01 Tema 1.2, Tema 3.1, Tema | BeimoaHeHue
4.1, Tema 4.2, Tema 4.3, MPAKTUYECKUX 3aIaHUN
Tema5.1 ,Tema 6.1
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 | Pemienue 3agau
2.2, Tema 3.1, 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 2,0K 4,OK | Tema 7.1 Brinonnenue u 3ammura
07,1IK 4.3 KeHncoB
OK 1,0K 2, OK 4, IIK | Pa3nexn 1 Pa3nen 2 Pazgen | 3a4er ¢ OoIeHKOM
4.3 3 Paznen 4, Pa3nen 5
Paznen 6




