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PaGoyas mnporpaMma COCTaBjieHa B COOTBETCTBHH C ®I'OC cpensero npodheccHOHaIbHOTO
o6pasoBanusi H Y4eOHBIM TIAHOM TIPOrPaMMBI [OAFOTOBKH CIEIHATHCTOB CPEJHEro 3BeHA (MHICKC —
0]1.07) cpezasero npopeccHOHATLHOTO o6pa3oBan#s 1O CHENHATLHOCTH 09.02.06 CereBoe U CHCTEMHOE
aJIMHHHCTPUPOBAHHE,  YTBEPKAEHHBIM  PCKTOPOM ®IrbOY BO  «Canxr-IlerepOyprekuii
rocy/1lapCTBEHHBIH YHUBEPCHTET tenekoMmyHuKauuii uM. npod. M.A. Bonu-bpyesuua» 28 mapra 2025
r., nmporokon Ne 3. m TNIPMMEPHOH TIPOrpaMMoii 1o o61eobpasosaTesibHON  y4eOHOH IMCLHIUTHHE
«Xumus», pekomenjoBanHOll  DejepanbHBIM - TOCYapCTBEHHBIM AQBTOHOMHBIM  YUPEXJICHHEM
«®eiepaibHbIi HHCTHTYT Pa3sBHTHSA oOpa3oBaHUs».
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HNOACHUTEJbHAS 3AIIMCKA _
1. OBIIAS XAPAKTEPUCTUKA PABOYEU NNPOT'PAMMBI YYEBHOU JNCHUITJIMHBI

1.1 MecTo AuCHMILVINHBI B CTPYKTYpe 00pa30BaTe/bHOM NPOrPaMMbI:

VYuebnas muctummHa O.07 Xumusi sBisieTcsi 00s3aTebHON 4acThi0 00IIe00pa3oBaTeIbHON
MOJTOTOBKK 0Opa3oBaTenbHO mporpamMMbl B coorBercTBuM ¢ DPI'OC mo cmernumansHoctu 09.02.06
CeTeBoe M CHCTEMHOE a]MHHUCTPUPOBAHHE.

1.2 IInanupyemMble pe3yJbTAaThl 0CBOCHHUS TUCIUIIHHBI:
B pamMkax nmporpamMmbl yaeOHOM TUCIUTUIMHBI 00yYaIONIMMUCS OCBAUBAIOTCS YMECHHUS U 3HAHUS:

Koa n Ilnanupyemble pe3yjbTaThl 0CBOEHHS THCIUTLIHHBI
HAHMEHOBaHUe
(¢opmupyembIx Oo0mue JAucuunimHapHble
KOMIeTeHIIHi
OK 01. B yacTu TPyA0OBOro BOCIIMTAHMSA: - BJQJAETh CUCTEMOW XMMHMYECKHUX 3HAHUU,

- TOTOBHOCTb K TPYy/Ay, OCO3HaHHE IIEHHOCTH
MacTepCTBa, TPYAOTIOOHE;
- TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTH

TEXHOJIOTHUYECKON 51 COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh
WHULIUUPOBATD, IJIAHUPOBATH u
CaMOCTOSITENILHO BBITMOJIHSATD TaKyIo
NeSATEIbHOCTD;

- HHTEpeC K  Ppa3InYHbIM cepam
npohecCHoHaNBLHOM IS TEIBHOCTH,

OBjaieHHe YHHMBEPCAJIBbHBIMHM Y4eOHBIMH
MO3HABATEJIbHBIMM IEHCTBUSIMH:

a) 0a30BbIe JOTHYeCKHE JeHCTBUSI:

- CaMOCTOSTEIILHO dopmynupoBate U
aKTyaJu3upoBaTh MpoOJeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YyCTaHaBJIMBATh CymeCTBeHHBIﬁ IIpU3HAK HUIIN
OCHOBAHUMA IJid CPABHCHUA, KHaCCI/I(I)I/IKaI_[I/II/I nu
00001IeHHS;

- OHNpCACNIATL LCJIN ACATCIIBHOCTH, 3a/1aBaTb
nmapaMETpbl U KPUTEPHUU UX JOCTHUIKCHUSA

- BBIABJIATH 3dKOHOMCPHOCTHU U NPOTUBOPCHUA
B paCcCMaTpUBACMBbIX SABJICHUAX,

- BHOCUTB KOPPCKTHBBI B ACATCIILHOCTD,
OIICHUBATh COOTBETCTBUEC PE3YJIbTATOB LCIIAM,
OLICHUBATb PUCKU HOCHC,Z[CTBHFI ACATCIIbHOCTH,
- pa3BuBaTb KpPCATHUBHOC MBIIUJICHUC IIpU
PCHICHUHN KU3HCHHBIX HpO6JI€M

0) 0a30BbIe HcCIea0BaTeNbLCKHE AeiiCTBHS:

- BJIaACTH HaBbIKaMHA yqe6H0-
HUCCIIEI0OBATEILCKON u MPOEKTHOM
ACATCIIBbHOCTH, HaBbIKaMU pa3pemeHH51
npo0em;

- BbIABJISITh IIPUYIMHHO-CIICACTBCHHBIC CBA3U U
AKTYaJIM3UPOBATh 3a/lav4y, BbIAIBUT'aTh TUIIOTE3Y
€C PpCHICHUA, HAXOAUTb APryMCHTBI IJId
JI0Ka3aTeIbCTBA CBOMX YTBEPKJICHU,
3aJ1aBaTh HapaMeTPhl U KPUTEPUH PELICHUS

KOTOpasi BKJIIOYAET: OCHOBOIIOJAraroiue
MOHATHS (XMMHYECKUM DJIEMEHT, aToM,
9JIEKTPOHHAst 00oyoYKa aroma, S-, p-, d-
JNEKTPOHHBIE OpOUTANIM aTOMOB, WOH,
MOJIEKYJIa, BaJICHTHOCTD,
3JEKTPOOTPULATENBHOCTD, CTCICHB
OKHCJICHMSI, XHUMHYECKas CBI3b, MOJb,
MOJIIpHAsT ~Macca, MOJISIPHBIM  00BeM,
YIJICPOJIHBIN  CKeNleT, (DYHKIIMOHAJIbHAS
rpyImmna, pajgukall, H30MEpHs, H30MEpHI,
TOMOJIOTMYECKHM psn, TOMOJIOTH,
YIJIEBOJOPOAbIL, KHUCIIOPOJI- u
a30TcoJiepxKanme COCIMHEHMS,
OMOJIOTHYECKU aKTHUBHEIC BEIICCTBA
(yrneBombl, KHUpbI, O€IKH), MOHOMEp,
MOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHMS,
KpUCTaJUITMYecKas penieTka, THITBI
XUMHAYECKHX  peaknuii  (OKHCIHUTENbHO-
BOCCTaHOBUTECIbHEIC, 9K30-H
SHIOTEPMUYECKHE, PEAKIUd  HOHHOTO
oOMeHa), pacTBop, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AIEKTPOTUTHUECKAS
JHACCOIHAINS, OKHCJIUTEb,
BOCCTAHOBUTENb, CKOPOCTh XHMMHYECKOU
peakiuu, XHMHYECKOE paBHOBECHE),
TEOPUH W 3aKOHBI (TEOPHUS XHUMHUUYECKOTO
CTpOoeHHs opraHuueckux BemecTB A.M.
BytnepoBa, Teopus SIEKTPOTUTHYECKOM
Jyccoumranuu, nepuoandeckuit 3akod .M.
MenpeneeBa, 3aKOH COXpPaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK
XUMUHU, (AKTOJOTUYECKHE CBEACHHUS O
CBOMCTBax, COCTaBe, TMOJYyYEHUU U
0€30IIaCHOM HCIIOJb30BAaHUM Ba)KHEHIINX
HEOPTraHWYECKUX U OPraHUYECKUX BELIECTB
B OBITYy M TIPAKTUYECKON JEATEITHHOCTH
YyeJIOBEKa;




- AHAJIM3UPOBATD IMOJYUCHHBIC B XOAC PCIICHUA
3aaa4n pe3yJIbTaTbl, KPUTHYCCKHW OLCHHNBATH

ux JOCTOBCPHOCTD, MNPOTrHO3UPOBATH
HN3MCHCHHUEC B HOBBIX YCJIOBUAX;
- YMETh NEPCHOCUTDH 3HaHUA B

MMO3HABATEIBHYI0 W IPAKTUYECKYI0 O00JIACTH
KU3HEAEATEILHOCTH;

- YMGTB I/IHTerI/IPOBaTB 3HAHUIA U3 pa3Hr,1x
MIPEeIMETHBIX 00IacTel;

- BbBIIBHUTAaTh HOBBIC nuueu, Hpe)maraTL
OpUTHHATBHBIC TTOJIXO/IbI U PEIICHUS;

- CIOCOOHOCTDH UX MCIIOJIb30BaHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHUKE

- YMETh BBISABIATh XapaKTEpHbIC NMPU3HAKU
U B3aMMOCBS3b HM3YYEHHBIX MOHSTHI,
NPUMEHATH COOTBETCTBYIOLUE TOHATHUSA
NpU ONHCAaHUU CTPOCHHS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB
Hu 1704 MPEBPALLICHUI; BBISBIISITE
B3aMMOCBSI3b  XHMHUUYECKMX 3HAHUM C
MOHATUSIMA W TPEIACTABICHUSMH JIPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- yYMEThb HCHOJIb30BaTh HAWNMEHOBAHUS
XUMHYECKHUX COCIMHECHUMN
MEXIYHAPOJHOTO COK03a TEOPETHUYECKON U
NPUKIAAHOM XUMHUM W TPUBHUAJIbHBIC
Ha3BaHWs BAXKHEWIINX BEIIECTB (ITHUIICH,
areTulIcH, TJIUMLEPUH, dbenom,
dbopmanbaerus, YKCyCHast KHCIIOTa,
[JIMUMH, YTapHbIA Ta3, YIJEKUCIbIM ras,
aMMHaK, TalleHas W3BeCTb, HeTalIeHas
U3BECTh, TMUThEBAas COAA H JIPYTHX),
COCTaBJIATh (DOPMYJIBI HEOPTaHUYECKUX WU
OPraHUYeCKHUX BEIIICCTB, YpaBHEHUS
XUMUYECKUX PEAKIUH, OOBICHATh UX
CMBEICIT, MOATBEPXKIAaTh  XapaKTEpPHBIE
XUMHUYECKUE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIMMHU SKCHEPUMEHTAMHU U
3aIACIMH YpaBHEHUU XUMHYECKUX
pEeaKLHnii;

- YMETh YCTaHABJIMBATH MPUHAJIEKHOCTH
W3YUYEHHBIX HEOPraHUYeCKUX Hu
OPraHMYEeCKUX BEIIECTB K ONPEACICHHBIM
KjlaccaM M IpynmaMm  COEIMHEHHI,
XapaKTepPU30BaTh UX COCTaB U BaXKHEWILIHE
CBOMCTBA; OMpPEACNISITh BUIbl XUMHYECKHUX

CBsI3CH (xoBaseHTHas, HOHHAas,
MeTaJUTMYeCKasi,  BOJOPOJHAs),  THIIbI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;

KJIaCCH(PUITUPOBATh XUMHUECKHE PEAKITUY;
- chopMupoBaTH  MPEACTABICHUS: O
XUMHYECKOU COCTAaBIISAIONICH
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJIU
XMMHHM B TO3HAHUU SIBJICHUN MOPUPOJIBI, B
(OpPMUPOBAHUH MBIIUICHAS W KYJIbTYPHI
JINYHOCTH, ee byHKIIMOHATIBLHOU
TPaMOTHOCTH, HCOOXOMMOU JIJIsl PEIICHUS
MPAKTUYECKUX 3a7a4 M DKOJOTUYECKH
00OCHOBAaHHOIO OTHOILIEHUS K CBOEMY
3710pOBbIO U MMPUPOAHON CpeJIe;

- yMeTh MNPOBOAWTH  pacyeTbl MO
XUMHUYECKUM (opMylnaM W ypaBHEHUSIM
XUMUYECKUX PEaKUUNd C HCIOIb30BAHUEM
(U3MYECKUX BENUYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:




Macchl, 0o0beMa (HOpMaJIbHbIE YCIIOBHS)
ra3oB, KOJINYECTBA BEIIECTBA;
UCTOJb30BaTh CUCTEMHBIE XMMHUYECKHE
3HaHUS JUIA TIPUHATHS ~ pElIeHUuH B
KOHKPETHBIX  JKM3HEHHBIX  CHTYyallUsX,
CBSI3aHHBIX ~ C  BEIIECTBAMH W HX
IPUMEHEHUEM

OK 02.

B 00/1acTH HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAYKH U OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha nanore KyJbTYD,
CMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MUDE;

- COBEPLICHCTBOBAHNE SI3BIKOBOM U
YUTATEIbCKOM  KyJIBTYphl  Kak  CpelacTBa
B3aUMOJECHCTBUS MEXAY JIIOJBMU M MO3HAHUS
MHDpa;

- OCO3HaHHE LIEHHOCTHU HaY4YHOH
NESTeIbHOCTH, TOTOBHOCTh  OCYILECTBISATh
IIPOEKTHYIO u HCCIIEIOBATENBCKYIO
NeSTeNIbHOCTh UHAUBUYaJIbHO U B TPYIIIIE;
OBiajgeHne yHHBEpPCAIbHBIMH Y4YeOHBIMH
NMO3HABATEJbHBIMHU JAeliCTBUSIMM:

B) padorta ¢ nHgopmanmeii:

- BJIQJIETh HAaBBIKAMU MOJy4eHUs] MHPOpMauu
u3 HCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSITENILHO OCYUIECTBIIATh TIOUCK,
aHaJIN3, CUCTEMATHU3AaLMI0 M HHTEPIPETALHIO
nH(pOpMalMK pa3NUYHBIX BUIOB U  (QopMm
IIPEICTaBIICHMS;

- CO3J1aBaTh TEKCThl B pa3IU4HbIX (popmarax c
y4eTOM Ha3zHaueHUs MHPOpPMaLuU U IeJIeBOU
ayIUTOPHH, BBIOMpas ONTUMAJbHYIO (opmy
NIPEJCTABICHUS U BU3yaIU3alluu;

- OLEHUBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTh
uHpOpMallUU, €€ COOTBETCTBHE IMPABOBBIM U
MOPaJIbHO-ITHUECKUM HOpMaM;

- UCIIOJIB30BaTh CPEJACTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TE€XHOJOTHI B peleHUuu
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3allMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOoBaHUii PrOHOMUKH, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, pecypcocOepexeHus,
IIPaBOBBIX M JTUYECKMX HOPM, HOPM
nH(pOpMaIMOHHOM 06€30MacHOCTH;

- BJIaJIETh HaBbIKAMH paclo3HaBaHUs U
3a1uThl HH(pOPMaLUU, HTHPOPMAITMOHHOM
0€e30IMaCHOCTH JINYHOCTH,

- yMeTh IUIAHUPOBATh W  BBINIOJHSTH
XMUMHUYECKHI 3KCIIEPUMEHT (TpeBpalieHUs
OpPraHUYECKHUX BEUICCTB TPU HarpeBaHHH,
MOJy4YeHHe HTWJIEHAa M H3YYEHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMA Ha
aJIBJIETU/IbI, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypanus O€JIKOB TMpH HarpeBaHUH,
LBETHbIE peaKIuu OENKOB; MPOBOIUTH
peakuMu HOHHOrO OOMEHa, ONpeeaTh
Cpedy BOJHBIX PacTBOPOB, KauyeCTBEHHBIE
peakmuu Ha cyibdar-, KapOoHAT- |
XJIOpU/I-aHUOHBI, Ha KaTHMOH aMMOHMS;
pemaTh OSKCIEPUMEHTAIbHBIE 3a/Ja4H 10
teMam "Meramibel" u  "Hemeramnwl") B
COOTBETCTBUM C TIPAaBWIAMH TEXHUKHU
O6e3omacHOCTM  mpu  oOpalieHuH ¢
BEILIECTBAMU u 71a00pPaTOPHBIM
000pyI0BaHUEM; NPEJCTABIAT
pe3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
¢bopme 3aIuCH ypaBHEHH
COOTBETCTBYIOLIUX peakuuit u
(opMyIHpOBaTh BHIBOJBI HAa OCHOBE 3THX
pe3yJbTaToB;

- yMeTh AaHAJU3UPOBATh XHMUYECKYIO
nHPOpPMALIHIO, TIONY4aeMyl W3 pPa3HbIX
UCTOYHUKOB (cpencTB MaccoBOM
nHpopmaiuu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMHM METOJIaMH HayYHOT'O
MO3HAHUS  BEUIECTB M XUMHYECKHUX
SIBJICHUI (mabnronenue, U3MEpPEHHUE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

- yMeTb  MpPOBOJUTH  pacueTsl IO
XUMAYECKHM (GOopMyslIaM ¥ ypaBHEHHIM
XMMHUYECKUX PpEeaKIUil ¢ HMCIOJIb30BaHHEM
(U3NYECKUX BEIMYUH, XapaKTEPH3YIOLIHX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS)
rasos, KOJINYECTBA BEIIIECTBA;
WCTIOJB30BAaTh CUCTEMHBIE XHMHUYECKHE
3HaHUS JUId TPUHATHUA  pelIeHuil B
KOHKPETHBIX  JKM3HEHHBIX  CHTYyallHsX,
CBSI3aHHBIX C  BEIIeCTBAMM M  MX
MIPUMEHEHHEM

OK 04.

- TOTOBHOCTb K CaMOpa3BUTUIO,
CaMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

- YMETb IUIAHMPOBAaTb M  BBINOJIHATH
XUMHUYECKUH HKCHEPUMEHT (IpeBpallieHus




y4eOHO-
MPOEKTHOM 51

-OBJIaICHHE HaBbIKAMH
HCCIEIOBATEIILCKOM,
COLIMAJIbHON JESTENBHOCTH;
OsBnanenue YHHBepPCAJbHBIMHU
KOMMYHUKATUBHBIMH /IeHiCTBUSIMH

0) coBMecTHas JeATEJbLHOCTD.

- NOHMMAaTh M HCIOJb30BaTh IPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUYaJIbHOU paboThI;

- IPUHUMATh LIEJIM COBMECTHOMN JIE€ATEIbHOCTH,
OpPraHU30BbIBATh U KOOPAUHUPOBATH NEHCTBUS
[0 €€ JIOCTWKEHHUIO: COCTaBIATh  IUIaH
JNEUCTBUN, pACHPENENATh pPOJIH € YYETOM
MHEHMH YYaCTHHKOB OOCYXIaTh Pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHHPOBATH M BBINOJIHATH PabOTy B
YCIOBUSIX  peajbHOro, BUPTYaJlbHOIO U
KOMOHWHHUPOBAaHHOTO B3aUMOJACHUCTBUS;

- OCYULIECTBJIATh MO3UTHUBHOE CTPAaTErMUECKOe
MIOBECHHE B  pPa3JMYHBIX  CUTyalMsX,
MIPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, OBITh
WHULIUATUBHBIM

Osnanenue YHHBepPCAJbHBIMHU
peryJIiTUBHbIMHU JeHCTBUSIMMU:

') MPUHATHE ce0s1 M IPYTUX JTI01ei:

- NPUHUMATh MOTHUBBI M APTYMEHTBHI JIPYTUX
J0Ien pu aHanuse pe3yabTaTOB
NESTENIBHOCTH;

- MpU3HaBaTh CBOE NPaBO U MPaBO APYTUX
JIIOZICH Ha OIIMOKH,

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C
TO3ULIMH IPYTOTO YEJIOBEKA;

OpPraHUYeCKUX BEILIECTB NPU HArpeBaHHH,
MOJy4YeHHe OTWIEHa ¥ U3yYeHHE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMU Ha
QIIBJICTU/IBI, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypaius O€JIKOB MpHU HarpeBaHUM,
[BETHBIE pEaKIUu OENKOB; TPOBOIHUTH
peakuuu HMOHHOro OOMeHa, ONpenesTh
Cpedy BOIHBIX PAacTBOPOB, KaueCTBEHHBIC
peakuun Ha cyiabdar-, KapOoOHaT- H
XJIOpU/I-aHUOHBI, Ha KAaTHOH AaMMOHHS,
pelarb SKCHEpUMEHTAlbHbIE 3aJaud IO
temam "Mertamibl" u "Hemertamns") B
COOTBETCTBUM C TPAaBWIAMU TEXHUKHU
OesomacHocTM ~ mpu  OOpallleHuu  C

BEIIECTBAMHU u 1a00paTOPHBIM
o0opyI0BaHKEM; MIPEACTABIISTH
pe3yabTaThl XUMHUUECKOTO SKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUI
COOTBETCTBYIOLIUX peakuuit u

(dhopmynupoBaTh BBIBOJBI HAa OCHOBE ITHX
pe3yJIbTaTOB

OK 07.

B o0s1acTH 3K0JIOrH4€CKOr0 BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTH 9KOJIOTUYECKOU
KYJbTYpbl, TIOHUMAaHHUE BJIMSHUS COIMAIBHO-
SKOHOMHMYECKUX MPOLIECCOB HA COCTOSIHUE
MPUPOAHON U COLUMAIBHOW Cpelibl, OCO3HAHUE
r00ampHOTO  XapakTepa  AKOJIOTHYECKUX
npo0em;

- IUITAHUPOBAHUE U OCYUIECTBJICHUE NEHUCTBUN B
OKpY>Kalolllell cpefie Ha OCHOBE 3HAHMS IIEeJei
YCTOMUYMBOIO Pa3BUTHUS YEIIOBEUECTBA;
AKTUBHOE HENPHUATHE NEUCTBUM, MPUHOCAIINX
BpeJl OKPY KaIOLLEH Cpee;

- yMEHHEe TPOTHO3UPOBATh HEOJIATONPHUSATHBIE
JKOJIOTUYECKUE MOCJIEICTBHS
NpEeINPUHUMAEMbIX AEHCTBUI, TPEAOTBpaIIaTh
UX;

- pacumpeHue onbITa NEeSATeTLHOCTH
9KOJIOTUYECKON HAIPaBJIECHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKOW, POEKTHON U
COITMAJIbHOM JIEeSATEIbHOCTH;

- chopmupoBaTh  HpEACTABICHUS: O
XHUMHYSCKOMN COCTAaBJIAIOIIECH
€CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POJIHA
XUMUU B TMO3HAHUM SIBJIGHUW MNPUPOJBI, B
(hOpMHUPOBAHMHM MBIIUICHUS M KYJBTYPBI
JIUYHOCTH, ee GyHKIIMOHATHLHOU
TPaMOTHOCTH, HEOOXOAMMON JIJISl PEIICHUSI
MPaKTUYECKUX 3a/ad M  SKOJOTUYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U MIPUPOJTHOM cpefe;

- YMETb coOiroaaTh npaBuiia
9KOJIOTUYECKU LeJIECO00Pa3HOro
MoBeACHUs B  OBITY U TPYAOBOH

JEATEIIbHOCTH B LENSAX COXPAHEHHS CBOETO
310pOBbSl W OKPYXKAIOWIEH MNPUPOIHOU
cpensl; YUYUTBIBATH ONaCHOCTH
BO3JCHUCTBUS HA  JKUBBIE  OPraHU3MBbI
ONPEACIICHHBIX BEILIECTB, IIOHUMAsl CMBICI
MoKazareyisi  MPEeAeiIbHOM  JIOMyCTUMOM
KOHLEHTpAaLUU




2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJBbHOM JUCIUTLIMHBI

2.1. OobeM o0meo0pa3oBaTeIbHON YUeOHOM IMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

. O0béM B
Bun yueOHoii padoThl
yacax

O0beM y4eOHOI TN CHUIITHHBI 78

B TOM YHCIIE:

TeopeTuIecKoe o0ydeHne 38
JlabopaTopHbie pabOThI 10
NPAaKTHYECKUE 3aHATHSA, B T.4. KOHTPOJIbHBIE PAOOTHI 28

U3 HUX MPOMEXYTOUYHast aTTectaius B hopme nuddhepeHnpoBaHHOTO 3aueTa 2




2.2 TemaTn4yecKHuil IJIaH U COJEePKAHHUE TUCHUILINHBI

HaumenoBanue
pa3iesioB U TeM

Coaep:xanue yueOHOIro MaTepuaJia, JJadopaTopHbie U NPAKTHYECKHE 3aHATHS,
KOHTPOJIbHbIE PadoTHI

O0BeM
4acoB

dopmupyemble
KOMIIeTEHIIUH

Pazgen 1. OcHOBBI CTPpOEHUS BellleCcTBa

Tema 1.1. CtpoeHue
ATOMOB XUMHWUYCCKHUX
AJIEMEHTOB M MPUPOJIa
XHMHYCSCKOH CBSI3U

CoBpeMeHHast mMonenb CTpoeHHs: aromMa. CHUMBOJMYECKHH SI3BIK XUMHUU. XHUMHUYECKHUI
AIIEMEHT. DJeKTpoHHas KoHburypauus aroma. Kmaccudukanuss XUMUYECKUX SJIEMEHTOB
(s-, p-, d-omemenTbl). BaneHTHbIC S7EKTPOHBL. BajeHTHOCTh. DJICKTPOHHAs MPHPOIA
XUMHUYECKON CBSI3U. DJIEKTPOOTPUIATENILHOCTh. BHIbI XUMUYECKOW CBA3M (KOBaJECHTHAs,
MOHHAs1, METAJUTMYECKasi, BOJOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHus

IIpakTHyeckne 3aHATHSA

Pentenue 3aganuii Ha MCIOJIL30BaHUE XUMHYECKOU CHUMBOJIMKH M Ha3BaHUU COeIWHEHUN
[0 HOMEHKJIATYpPE MEXIYyHAapOJHOIO COK3a TEOPETUYECKOW M NPUKIAIHOW XUMHUU U
TPUBHUAIIbHBIX HA3BaHWUW N1 COCTaBIICHUS XUMHUYECKUX (POPMYyNT JABYXaTOMHBIX
COCMHEHH (OKCHUIOB, CYIb(UAOB, THAPUAOB U T.I.) U JPYTUX HEOPTraHUYECKHX
COCIMHCHHH OTICIbHBIX KIIACCOB.

[IpakTHueckue 3agaHusl HA YCTAHOBJIECHUE CBSI3M MEX]y CTPOCHUEM aTOMOB XUMHUYECKHUX
AJIEMEHTOB M MEPUOJUYECKUM H3MEHEHHEM CBOWCTB XHMHUYECKHX JJEMEHTOB M HX
COEIMHEHMI B COOTBETCTBHH C MOJ0KeHHEeM [leproauueckoil CUCTEMBI.

OK 01

Tema 1.2.
Ilepuoanueckuii 3aK0H
n tabmuma J[.U.
Menaeneesa

[Tepuoanueckas cucrtema xumudeckux 3iaeMeHToB .M. Menneneesa. duznueckuii
cmbici [lepuoanueckoro 3akona JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CJIOKHBIX BEIIECTB B
COOTBETCTBHHU C ITOJIOKEHUEM XMMHUYECKOI0 3jieMeHTa B [leproanueckoit cucreme.
MupoBo33peHueckoe u HaydyHoe 3HadeHune [lepnoanueckoro 3akona /[.11. Menneneesa.
[Iporuoss! .M. MenneneeBa. OTKpbITHE HOBBIX XMMHYECKUX 3JIEMEHTOB.

IIpakTHyeckne 3aHATHA

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPHU3ALUIO
XMMHUYECKHX 3JIEMEHTOB «MeTalnuecKkue / HeMeTalIn4ecKue CBOWCTBRA,
SJICKTPOOTPULATCIIBHOCTE XUMHUYCCKHUX 3JIEMCHTOB B COOTBETCTBUU C UX BJICKTPOHHBIM
CTPOEHHUEM U IOJIOKEHUEM B IIEPUOANYECKON CUCTEME XUMHUUECKUX d1eMeHTOB J[. 1.
MenneneeBa»

OK 01
OK 02

Pazgen 2. Xumuyeckue peakumu




Tema 2.1. Tunsl
XUMHYECKHUX PEaKIui

Knaccugukarus u TUIIBI XUMUYECKUX PEAKIUN C y4acTHEM HEOPTaHUYECKUX BEUIECTB.
CocraBneHre ypaBHEHUHN pPEeaKIIuii COSTMHEHUS, PA3JIOKEHUS, 3aMEIIIeHNUs, 0OMEHa, B T.4.
peaKHI/Iﬁ I‘OpeHI/I}I, OKHUCJIICHUA-BOCCTAHOBJICHUSL.

VYpaBHEHUS OKUCIEHUSI-BOCCTaHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTCIIb. COCTaBJIeHI/Ie nu ypaBHI/IBaHI/IC OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBbHBIX
pPEeaKIMii METOIOM DJIEKTPOHHOTO Oatanca. OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITHI
B Hpnpoz[e, HpOI/I3BO,Z[CTBeHHBIX Hpoueccax U ) KUBHCACATCIBbHOCTHU OpraHI/I3MOB

IMpakTnyeckne 3aHATHSA

KonuuecTBeHHbIe OTHOLIEHNS B XUMHUHA. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl MO YpPaBHEHMSM XHUMHUYECKUX peakuuid. Moilb Kak equHHIa KOJIWYecTBa
BeniecTBa. MomsipHast Macca. 3aKOHbBI COXpPaHEHMsI Macchl M SHEPrUHU. 3aKOH ABOraipo.
Mosipabiii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTh Ta3oB. PacyeTsl Mo ypaBHEHHUSM
XMMUYECKUX PEaKIHii C UCIOIb30BAaHUEM MAacCChl, 00beMa (HOpMaJlbHbIE YCIOBUS) I'a30B,
KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOJIUTHIECKAS
JIMCCOITHAITNAS U HOHHBIN
obMeH

Teopust snexkTpoauTHueckod aucconuanuu. WoHBI. DJIEKTPONMTHI, HEIIEKTPOJIUTHI.
Peakiun nonHoro ooMena. CocTtaBieHHe peakluii HOHHOIO OOMEHa IyTeM COCTaBJICHUs
UX TIOJHBIX M COKpAILEHHBIX MOHHBIX YypaBHEHMH. KHUCIOTHO-OCHOBHBIE pEaKIUH.
3a1aHMs Ha COCTABICHUE MOHHBIX peaKIui

JlaGopaTopHble 3aHATHSA

JlaGopatopHnas pabota “Tunbl XUMHYECKUX PEaKIHi’.

HccnenoBanue TUNOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIINXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuii. [IpoBenenue peakuuit HOHHOro 0OMEHa, OIpeesIeHIe
Cpelibl BOJHBIX PaCTBOPOB. 3aJaHKsI HA COCTABJICHUE NOHHBIX PEAKIIMN

KonTpoasnas padora 1

CTpOCHI/Ie BCUICCTBA U XUMHUYCCKUC pCAKIIUU

OK 01
OK 04

Pa3zgen 3. CTpoeHue U CBOIiCTBA HEOPTraHMYECKHUX BelIeCTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

[Tpenmer Heoprannueckoi xumuu. Knaccudukanus Heoprannueckux BemecTs. [IpocTsie
U CII0’KHbIEe BelecTBa. OCHOBHBIE KJIACChI CII0XKHBIX BEIIECTB (OKCHUIbI, THIPOKCHUIBI,
KHCJIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKUX BEIIECTB. ATpEraTHble COCTOSHUS
BemlecTBa. Kpucramumdeckue u amop(Hble BeriecTBa. TUIBI KPUCTAIMYECKUX PELIETOK
(aTromMHas1, MOJIEKYJISIpHAsl, HIOHHASI, METAIITNYEeCKas ). 3aBUCUMOCTh (DU3HUECKUX CBOWMCTB
BEIIECTBA OT TUIA KPUCTAININYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH
BEILECTB OT BUJA XMMUYECKOM CBSA3U U TUIIA KPUCTALIIMNYECKOMN pemeTky. [Ipuunnel
MHOT000pa3us BEUIECTB

IIpakTHYeckue 3aHATHSA

Homenknatypa HEOpraHMUeCKUX BEIIECTB: Ha3BaHHUE BEILECTBA UCXOS U3 UX
XUMHUYECKON (POPMYIIbI UJIM COCTABICHHE XUMUUECKON (POPMYJIbI HCXO/I U3 HAa3BaHUS
BemiecTBa o mexaynapoanoit (MIOITAK) unu TpuBHaibsHONW HOMEHKIIATYpE.

Pemenne npakTuyeckux 3alaHuil MO KiIaccH(UKAMM, HOMEHKIATYpPE U XUMHYECKUM
¢dopMynaM HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbI ra3, yriIeKHCIbIH
ra3, aMMuak, raiieHasi U3BeCTb, HeraleHasi H3BeCThb, MMThEBAs COAA U APYTUX): Ha3bIBATh
Y COCTaBIATH (POPMYJIBI XUMHUYECKUX BEIIECTB, ONPEAEIATh MPUHAICKHOCTD K Kilaccy.
HcTounuku xumMuueckoi nHpopmaiuu (cpeictTs MaccoBoil nHpopMaluu, cetb HTepHer
u npyrue). [lorck nnpopmanuy o Ha3BaHUAM, UACHTUPHUKATOPAM, CTPYKTYpPHBIM

dbopmynam

OK 01
OK 02

Tema 3.2. Dusuko-
XHMHYECKHE CBOMCTBA
HEOPTaHUYECKUX
BEISCTB

Mertamnel. O6uue Gpu3nuecKkue 1 XUMUYECKHe CBOMCTBAa MeTa/uIoB. CrIOCOOBI MOTyYeHHS.
3HaueHHEe METAUIOB W HEMETAaUIOB B TPHPOAE W IKU3HEACATEIBHOCTH YEIOBEKa M
opranu3zmoB. Kopposusi MeTanaoB: BUABI KOPPO3HMH, CIIOCOOBI 3allUTHl METAJIOB OT
KOpPO3UH

Hemeramnel. OOmue ¢u3nyeckne W XHMHYECKHE CBOMCTBA HEMETAUIOB. THIMYHBIC
croiictBa HemetasioB [V— VII rpymn. Knaccudukaiuss 1 HOMEHKIATypa COCTUHECHUH

HeMeTaJ10B. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHJIOB,
TUIPOKCHUIOB, KUCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BEUIECTB, BOJOPOIHBIX COEAUHEHNH, BHICIINX OKCHJIOB Y THAPOKCUIOB

OK 01
OK 02




IIpakTH4eckune 3aHATHSA 2

CocraBiieHHe YpaBHEHHH XHUMHUYECKHX pEaKUUd C ydacTHEM TMPOCTBIX U CIOXKHBIX

HEOPraHWYECKUX BEIIECTB: METAJJIOB U HEMETAJJIOB; OKCHIOB METAJIOB, HEMETAJIJIOB U

aMm(pOTEepHBIX DIIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBaHMH U aM(OTEepHBIX

THJIPOKCHJIOB; HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA, COCTAaB,

noJydeHre u 6e30MmacHOe UCTIOIb30BAaHUE BAKHEHIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY

U TIPAKTUYECKOH 1eATeIbHOCTH YeJIOBeKa
Tema 3.3. JlabopaTopHble 3aHATHUS OK 01
WUnentuduxanms JlaboparopHnas padota «aeHTuduxaiyss HEOPraHU4eCKNX BEUIECTBY. OK 02
HEOPTaHUYECKUX Pemenne »sKcrepMMEHTANBHBIX 3a37ad MO XWMHUYECKHUM CBOMCTBAM METaIOB U OK 04
BEIIIECTB HEMETAJIJIOB, [0 PACMIO3HABAHUIO U MOTYYCHHIO COSIMHEHHUI METaJIOB M HEMETAJLIOB. 2

Wnenrudukanus HEOPraHMYECKUX BEIIECTB C MCIOIB30BAHUEM UX (PU3UKO-XUMUYICCKUX

CBOMCTB, XapaKTEpHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha Cyibdart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUS
KonTtposbHasi padora 2 |CBOMCTBa HEOPraHUYECKUX BEIIECTB 2
Pasnen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BellleCTB 22
Tema 4.1. [TosiBneHue U pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMeT oprannyeckoit OK 01
Knaccudukanus, XUMUHU. MecTo U 3HaueHHE OPTaHMYeCKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
CTpOEHHE U XUMUYECKOe CTPOCHHME KaK TMOPSAOK COEJUHEHHs] aTOMOB B MOJIEKYJIE COIJIACHO UX
HOMEHKJIaTypa BaJIGHTHOCTH. OCHOBHBIEC TMOJOKE€HUS TEOPUM XUMHUYECKOTO CTPOEHUSI OPTraHUYECKHUX
OpraHM4YecKuXx BemecTB | coeauHeHuit A.M. bytnepoBa. VYTIuiepoaHbIi CKEJNET OpPraHUYeCKOM MOJIEKYJIbI.

3aBUCUMOCTb CBOHCTB BEILIECTB OT XUMHYECKOI'O CTPOEHMsI MoJeKyl. M3omepus u 2

H30MEPBI.

[Tonsatue o ¢ynxkouonaneHoi rpynme. Paaukan. Ilpunnunsl — kinaccuduxanuu
OpraHMYEeCKUX  coeluHeHuil. MexayHaponHas  HOMEHKJIaTypa W NPUHIUIBI
HOMEHKJIATypbl OpraHu4Yeckux coeanHeHuil. [lonarue 06 a3oTcoaepKalmx COeIUHEHUX,
OMONIOTUYECKH  aKTHBHBIX  BemiecTBax (yriaeBogax, »JKMpax, Oelkax u  Jap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, TOJIMMEP, CTPYKTYPHOE 3BEHO)




IIpakTHyeckne 3aHATHA

HoMeHnknatypa oOpraHudeckux COEIUHEHHH OTAEIbHBIX KIAcCOB  (HACBILICHHBIE,
HEHACBIILICHHbIE M apOMAaTHYeCKHUEe YTIJIEBOAOPOABI, CIHPTHI, (EHOJNbI, aIbJAETH]IbI,
KETOHbI, KapOOHOBble KHUCIOTBI U Jp.) CocraBieHHe TMONHBIX M COKPALEHHBIX
CTPYKTYPHBIX (OpMyJI OpPraHMYECKHMX BEIIECTB OTIEIBHBIX KJIACCOB, HCHONB3YsS HX
Ha3BaHUs IO CHUCTEMATUYECKOH W TpPHUBHAIBHOM HOMEHKIAType (3TWIIEH, aleTUJIEH,
rnuieput, ¢enon, Gpopmanbaerui, YKCycHas KHUCJIOTa, MIMIUH). PacueTsl mpocreiinei
(bopMyJIbl OpraHnYecKoi MOJIEKYJIbl, UICXO/sI U3 3JIEMEHTHOT 0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpTraHUYECKHUX
COEeIMHEHUN

OU3UKO-XMMHYECKHE CBOMCTBA OpPraHMYECKUX COCIMHEHUN OTHEIBHBIX KJIIACCOB
(ocobeHHOCTH KITacCH(PHUKAIIMK U HOMEHKJIATYPbl BHYTPH KJIacCa; TOMOJOTHUYECKUH Psl U
obmiast gopmyna; m3omepus; (HU3MUECKHE CBOMCTBA; XUMHUYECKUE CBOWCTBA; CIOCOOBI
MTOJTYYCHU )

— MpeJebHbIC YIIIEBOAOPOAbl (aJKaHbl U IUKIOATKaHbI). ['OpeHre MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHHMKOB TeIJa B IPOMBIIUIEHHOCTH M ObITy. CBOMCTBAa NPUPOAHBIX
YIJIEBOJOPOAOB, HAX0XKICHHUE B IPUPOJIE U IPUMEHEHNE aJIKaHOB;

— HempenenbHble (AJKEHBI, AIKWHBI M AJKAJAWEHBI) U apOMaTHYECKHE YTIICBOIOPOJIBI.
I'openue aneTmiieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH ISl CBAPKU U PE3KHU
METaJUIOB

— KHCJIOPOJICOACPIKAIINE COCTUHEHHS (CTTUPTHI U (DEHOJIBI, KApOOHOBBIE KUCIOTHI U A(UPHI,
aNBJICTUIBI M KETOHBI, XHUPHI, yrieBojbl). [IpakTudeckoe MpPUMEHEHUE ITHICHTIUKOIS,
rnuuepuna, ¢enona. Ilpumenenue gopmanbiaeruia, aneraabAeruia, YKCyCHONM KHCIOTHI.
Mpia Kak COJIM BBICIINX KapOOHOBBIX KMCIOT. MOIOIIME CBOMCTBA MbLIa

- a30TcoAepKaLIe COCIMHEHHUS (aMuHBI u AMUHOKHCIIOTBI, OenKn).
BbICOKOMONEKyYIsSIpHBIE  COeMHEHMsI (CHHTETHYECKHEe M OWOJIOTHYECKU-aKTHBHEIE).
Monomep, nonaumep, CTpyKTypHOe 3BeHO. [lonmuMepusanus 53ThiIeHa Kak OCHOBHOE
HAIPABJICHUE €T0 UCIIOIb30BAHMS.

I'eHeTHYeCKas CBSA3b MEXKAY KJIaCCaMHM OPraHUYECKUX COEIMHEHUN

IIpakTHyeckue 3aHATHSA

CBoiicTBa OpraHMYECKUX COCTUHEHUH OTAETbHBIX KJIAcCOB (TpUBHAIbHAS U
MEXIyHapoAHasi HOMEHKJIaTypa, XUMHUUECKHEe CBOMCTBA, CIIOCOOBI MOJIy4EHNUs):
npeJenbHble (aJKaHbl M LUKIIOAIKaHbl), HeNpeAeibHble (AJIKeHbI, JIKMHbI U aJIKaJUeHbI) U
apoMaTHYeCKHE yTIIeBOIOPOAbl, CIUPTHI U PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI,
aJIbJIETUJIbl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMUSL.
3a/laHusl Ha COCTaBJIEHUE YPAaBHEHUH XMMUUYECKUX pEaKlUii C yJaCTHEeM OpraHMYeCKHX

OK 01
OK 02
OK 04




BCIICCTB HAa OCHOBAHUHU UX COCTaBa U CTPOCHUA

IIpakTHyeckue 3aHATHA

CocraBneHre cxeM peakiuuid (B TOM YHCJIE TIO0 MPEIOKEHHBIM IIeTI0YKaM MpeBpalieHui),
XapaKTepU3yIOIINX XMMHUYECKHE CBOMCTBA OPraHMYECKMX COEIMHEHUN OTIENIbHBIX
KJIACCOB, CIIOCOOBI MX MOJyYEHHUsI U Ha3BaHHE OPraHUYEeCKUX COCAMHEHUH MO TPUBUAILHOU
WJIU MEXIYHApPOIHON CUCTEMATUYECKON HOMEHKIIATYpE.

Pemienne  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKUMX  3aJaHUl Ha  CBOMCTBaA
OpraHMYECKUX COCAMHEHUN OT/IEIbHBIX KJIACCOB

JlaGoparopnas padora“lIpeBpaiieHus OpraHM4eCKUX BEIIECTB MPU HarpeBaHuu'.
[Tonydyenue 3THIIeHAa U U3YyYEHHE €ro CBOMCTB. MoAENMpOBaHUE MOJIEKY] U XUMHUYECKUX
MPEBPAILICHUI HA IPUMEPE dTaHa, STUIICHA, alleTUJICHA U JIp.

Tema 4.3.
Nnentuduxamnus
OpPraHUYECKUX BEIIECTB,
WX 3HAYCHUE U
pUMEHEHHE B ObITOBOM
Y MIPOU3BOACTBEHHOM
NesITeIbHOCTH YeJIOBEKa

BI/IOOpraHI/I‘-IGCKI/Ie COCAUHCHUA. HpI/IMCHeHI/Ie u 6I/IOJIOI‘I/I‘-IGCK3.}I POJib  YIJICBOOOB.
Okwucienue YIJII€BOAOB — UCTOYHUK DHCPIUH XKUBBIX OPraHU3MOB. O6actn IMPUMCHCHU A
aMMHOKHUCIIOT. [IpeBparienuss OelkoB mumM B opraHu3Me. buomorndeckue QyHKIUU
OenkoB. buonornueckue QyHkIMM XUpoB. Ponb OpraHMYecKOW XUMHUHM B pEIICHUU
po0JieM MUIIEBON OE30MaCHOCTH

Ponp opranudeckoil XMMHUM B pENICHUH NPOOJIIEM SHEPreTHYECKOW Oe30MacHOCTH, B
Pa3sBUTHU MCAWULUHLBI, CO3JaHWKU HOBBIX MATCPHUAJIOB, HOBBIX HCTOYHHUKOB OHCPIruu
(anmpTEepHATUBHBIE UCTOYHUKH 3HEeprun). OnacHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTICIBHBIX KJIaccOB (YIJIEBOJIOPOJBI, CHUPTHL, (PEHOIBI,
XJIOPOpraHMYECKHE MPOU3BOJHBIC, aJbACTUABl U JAp.), CMBICT IOKa3zaTeis MpeaeabHO
JIOITyCTUMOW KOHILICHTPAllUH

JlaGopaTopHble 3aHATHSA

Jlaboparoprnass pabora: “VneHTUUKANUS OPraHUYECKUX COCIUHEHUH  OTIEIBHBIX
KJIaCCOB”

Nnentudukanuss OpPraHUYECKUX COCJAMHCHUN OTIENBbHBIX KJIAcCOB (HA MpuMepe
abJIETHIOB, KpaxMala, YKCYCHOW KUCIIOThI, OSJIKOB U T.I1.) C UCIOIb30BAaHUEM UX (PU3HKO-
XUMHYECKUX CBOWCTB M XapaKTEPHBIX KAYECTBEHHBIX peakmwii. JleHaryparus Oenka mpu
HarpeBaHuu. llBeTHble peakuuu OenkoB. BO3HMKHOBEHHME aHATMTUYECKOTO CHTHANA C
TOYKH 3pEHUS XUMHUYECKHX TIPOIECCOB TPH TNPOTCKAHWUM KAUYECTBEHHOW pPEAKIIHH,
MO3BOJIAIONIEH HACHTU(UIIMPOBATH MPEIJI0KEHHbIE OPraHMYECKHEe BEIIeCTBa

KonTpoabnas padora 3

CrpyKTypa U CBOICTBa OPraHN4YECKUX BELIECTB

OK 01
OK 02
OK 04

Pasznen 5. KuneTnueckne u TEPMOIUHAMHUYICCKHUEC 3AKOHOMEPHOCTH IPOTCKAHUA XUMHYECCKHUX pealcum”l




Tema 5.1. CxkopocTb

CKOpoCTh peakIiy, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (DaKTOPOB: MPUPOABI pearupyrouux

OK 01

XUMHYECKHUX PEaKIIHiA. BELIECTB, KOHIIGHTpAIlMM pEearupyrolux BeUIeCTB, TEeMIepaTypbl U  IJIOLIAAH OK 02
XUMHUECKOE PAaBHOBECHE | PEAKIMOHHOM MoOBEepXHOCTU. TemoBble 3(PQGEKTh XUMHUECKUX peakuui. OK30- U
SHAOTEPMUYECKHUE, PEAKLIUH.
OOpatuMocTh peakiuii. XUMUYECKOe PABHOBECHE M €ro CMEIICHHWE MOJ JCHCTBUEM
pa3anuHbIX (aKkTOpoB (KOHIEHTpAIUsl PEareHTOB WJIU IMPOAYKTOB PEAKIMH, JaBIICHUE,
TeMIepaTypa) Uil CO3JaHMsl ONTHMAJbHBIX YCIOBUH IPOTEKAHMSI XMMHUYECKHUX
nponieccoB. [Ipunnun Jle-IllaTense
IIpakTHyeckune 3aHATHSA OK 01
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHAIU3 (PaKTOPOB, BIMUAIOMIUX Ha OK 02
U3MEHEHHE CKOPOCTH XUMHUYECKOW peakluu, B T.4. C TMO3ULUNH SKOJIOTMYECKH
11e1ecO00pa3HOro TMOBEIEHUSI B OBITY UM TPYIOBOW IESATENBHOCTH B IENSIX COXPAHEHUS
CBOETO 3/I0POBbS M OKPY’KAKOLIEH PUPOIHON CPEIBL.
Pemennie nmpakTHKO-OpUEHTUPOBAHHBIX 33/1aHUN Ha puMeHeHue npuHinuna Jle-1llarenbe
JUISL HAXOX/IEHUs HalpaBJI€HUS] CMELICHUS] PaBHOBECHSI XMMHUYECKON peakluy M aHalIu3
(bakTOpOB, BIMUSIOMINX HA CMEIICHHE XUMUYECKOT'0 PAaBHOBECHS
Pa3neua 6. PacTBopbl
Tema 6.1. PactBopenue kak pusuko-xumudeckuii mpomecc. PactBopsl. CriocoObI MPUTOTOBIICHUS OK 01
[Tonsitue o pacTBOpax pactBopoB. PacTBoprmMocTs. MaccoBasi 10151 paCTBOPEHHOTO BEIIECTBA. OK 02
CMmbICnT MOKazaresss NpPEesNbHO JONMYyCTMMOM KOHLEHTPAallMM U €ro HUCIOJIb30BAaHUE B OK 07
OIICHKE 3KOJIOTHYECKON Oe30MaCHOCTH.
[TpaBuia 3KOJIOrMYECKH 1eTIECO00Pa3HOTO MOBEACHHS B OBITY U TPYAOBOW IEATEIHLHOCTH B
LEJSIX COXPAHEHHUS CBOErO 3/I0POBbS W OKpPYXAloIed NPUPOAHON CpeIbl; OMacHOCTh
BO3/ICIICTBHS HA KUBbIE OPraHU3MBbI OIIPEJICIICHHBIX BELIECTB.
TeMva 6.2. VccnieIoBatue | Perrienne npakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a1aHHiH Ha PACTBOPBI, HCIIOIb3yCMBbIC OK 01
CBOMCTB pacTBOpPOB B OBITOBOM M IPOM3BOJACTBEHHOMN JEATENFHOCTH YEIOBEKA OK 02
JlabopaTopHble 3aHATHS OK 04
JlabopaTtopHnas pabota «I[IpuroroBieHue pacTBOPOBY.
[IpuroroBineHne pacTBOPOB 3aJaHHOW (MaccoBoi, %) KOHIEHTpamuu (C MPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMU) U OMPEIeNIEHUE CPeIbl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB
Pasnen 7. Xumust B ObITY U IPOM3BOACTBEHHOM JeATEJILHOCTH YeJOBEKa OK 01




Tema 7.1. Xumus B ObITY
Y IPOU3BOACTBEHHOMN
JIeSITEIIbHOCTH YeJIOBEKa

Hogeimme AOCTHMKEHUS XMMHUYECKOW HAYKHM M XMMHUYECKOW TEXHOJOTWH. Poiib Xumuu B
00ecTieueHn HSKOJOTUYECKOW, IHEPreTHYECKOW M THINEeBOM O€30MacHOCTH, Pa3BUTHU
MeaunuHbl. [lpaBuna moMcka W aHamu3a XUMHYECKOH WHGOpMAIMU W3 Pa3IUYHBIX
HMCTOYHHMKOB (Hay4Hasi U ydeOHO-Hay4dHas JIUTepaTypa, CpeACcTBa MacCOBOM MH(OpMaIuu,
ceTh MIHTEpHET)

[MpakTnyeckne 3aHATHS

[Touck u aHamM3 KEHCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTHUHA C YyYETOM
Oynyme npodecCHOHANBHOW JEATEIBHOCTH [0 TEMaM: Ba)KHEWINNE CTPOUTEIbHBIC
MaTepHaibl, KOHCTPYKIMOHHBIE MaTEpUasbl, KPaCKH, CTEKJIO, KEpaMUKa, MaTepHUAIIbl TS

OK 02
OK 04
OK 07

JJIEKTPOHHUKHM, HAHOMATepUalibl, TEKCTWJIbHbIE  BOJOKHA, HWCTOYHHUKU  DHEPIUH, 4
OpraHWYECKHE U MUHEPATbHBIE YI00OPSHHSI, ICKaPCTBCHHBIE BEIIECTBA, OBITOBASI XUMUSI.

3ammuTa: [IpencraBneHue pe3yabTaToB pelIeHHs KEHCOB B (QopMe MHUHHU-IOKIAAa C
Mpe3eHTaluen

IIpomeskyTOUHAs aTTecTALMS 10 AUCUHUILIMHE (3a4eT) 2
Bcero 78




3. VCJIOBUSI PEAJIM3ALIUM TIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCLMILINHDBI

3.1. TpeOoBaHHs1 K MUHUMAJIBHOMY MAaTE€PHAJbHO-TEXHHYECKOMY 00ecne4eHHI0

Jns peanuzaiiii IpOTrpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH MPETyCMOTPEHBI CIEAYIOIINE CIeIHaTbHbIE
MOMEUICHHUS: y4eOHbIN KaOMHET XUMHUH W/WIH y4eOHOM XMMUYECKOH J1aOOPaTOPHUH.

Oo0opynoBanue y4eOHOro KaOuHeTa (HArJsIHble MOCOOMS): HAOOpPHI IIAPOCTEPIKHEBBIX MOjENEH
MOJIEKYJI, MOJINIA KPUCTAIUIMYECKHX PEIIETOK, KOJUICKIIMM TIPOCTHIX M CIIOXKHBIX BEIIECTB W/WIN
KOJUICKIIMHM TIOJMMEPOB; KOJUICKIMS TOPHBIX TOPOA W MHUHepaioB, Tabnwuma MeHzeneeBa, y4eOHbIE
(bunbMbI, UG POBBIC 00pa30BaTEIIbHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00ydeHHMsI: KOMIBIOTEp C YCTPOMCTBaAaMH BOCIPOU3BEACHUS 3BYKa, IPUHTED,
MYJIbTUMENA-TIPOCKTOP C IKPAHOM, MYJIbTUMEANIHAS TOCKA, YKa3Ka-MPE3eHTEP [Tl MPE3eHTAIUi.
O0opynoBanue JaGopaTopul M Ppadouux MecT JaOOPATOPHUM: MEH3YPKH, MUIETKU-KaNeIbHULIb,
TEPMOMETPBI, MHKPOCKOII, JYIIbl, NPEeIMETHbIE ¥ MOKPOBHBIE CTEKJIA, IUIAHIIETHI JJIs KameJbHBIX
peaknmii, QuiabTpoBaNbHas Oymara, IPOMBIBAJKH, CTEKJISIHHbIE TPOOHPKH, PE3UHOBBIE NPOOKH,
(doHapuku, HaOOp PEaKTHBOB, CTEKJIIHHBIC MAJOYKH, IITATUBBI U MPOOMPOK;, MEpHBIE IMIUHIPHI,
BOPOHKH CTEKJISTHHbIC, BOPOHKHU JenurenbHble IumuHapudeckue (50-100 mur), CTYmKH € HECTHKOM,
(dapdopoBbie YaIIKy, MUHLIETHI, GUIBTPBl OyMa)kHbIC, BaTa, MapJsl, YacOBBIE CTEKJIA, AJICKTPOILIUTKH,
71a00paTopHbIe MITATUBBI, CIUPTOBbIE TOPENIKH, CIIMUKH, IPUOOp IS MOJIyYeHUs Ta30B (MK mpoOupKa ¢
ra300TBOJHON TPYOKOH), AepKaTenu IUisl MPOOUPOK, CKISTHKU NIl XpaHEHHUs PEeaKTUBOB, pa3/aTOUHBIC
notku; xumudeckue crakansl (50, 100 u 200 mun); mImaTenu; MUHIETHI; TUTSIbHBIC MBI, CEKYHIOMEPbI
(taiimepsi), mepHbie npooupku (Ha 10—20 M) u mepubie kos0b1 (25, 50, 100 u 200 mu), BoasiHas OaHs
(W TepMOCTaT), CTEKISHHBIC MaJ04YKW; KOHHWYeCKHe KojaObl s tutpoBanus (50 u 100 wun);
WH/IMKATOPHBIE TIOJIOCKH Il onpezaeneHus pH u craHgapTHas MHIMKATOpPHAs IIKala; YHUBEPCAIHHBIN
nHaukarop; numnetkd Ha 1, 10, 50 mur (wmm mozatopst Ha 1, 5 u 10 mur), OrOpeTKH [UTST TUTPOBAHHMSA,
MeaunuHckue mmnpuibl Ha 100-150 mu, naGopaTopHble W/WiIKM aHamuTHYecKue Bechl, pH-meTpsl,
CYIIMJIBbHBIN mKad, U Ap. 1abopaTopHOE 000PYIOBAHUE.

3.2. UudopmanmonHoe odecriedeHne o0ydeHust

OcCHOBHBbIE HCTOYHHKH:

1. Ta6puensu, O. C. Xumus: 10-ii kmacc: 6a3oBbiii ypoBeHb: yueOnuk / O. C. T'abpuensu, U. T.
Octpoymos, C. A. CnaakoB. — 6-¢ u3., crep. — Mocksa: [Ipocsemenne, 2024. — 128 c. — ISBN
978-5-09-112176-6. — URL.: https://e.lanbook.com/book/408671 (mara obpamienus: 8.02.2024).

2. Taopuensu, O. C. Xumus: 11-if knmacc: 6a30Bbiii ypoBeHb: yueOuuk / O. C. I'abpuensu, U. T.
Octpoymos, C. A. CnaakoB. — 6-e u3z., crep. — Mocksa: [Ipocsemenune, 2024. — 127 ¢c. — ISBN
978-5-09-112177-3. — URL: https://e.lanbook.com/book/408668 (nata oopamienus: 8.02.2024).



4. KOHTPO.JIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI OBILIEOBPA30BATEJILHOM
JUCLUIINHBI

KoHTponb 1 olLieHKa pe3ysbTaTOB 00YUYEHHs OCYILECTBIIIETCS MPENOAaBaTelIeM B MIPOLECCEe MPOBEACHUS
MPAKTUYECKUX 3aHATHH U J1abopaTOPHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBINOJIHEHUS 00yYarolIMMHUCS
WH/AMBUIYaIbHbIX 3aJJaHUH, IPOEKTOB, HcciaenoBaHUN. Pe3ynbTarbl 00ydeHHs ONpeneNsioT, 4YTO
o0yuaroluecs J0JKHbI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH 110 3aBEPIICHUHN U3YUECHUS AUCLHUILIUHBI.

Jns hopMupoBaHMs, KOHTPOJIS U OLIEHKU Pe3yJbTaTOB OCBOCHUS Y4€OHON AMCLUIUIMHBI UCIOJIb3YETCs
cUCTéMa OILIGHOYHBIX MEpONPHUATHHA, MPEICTABIAIONIAs COOONH KOMIUIEKC Y4eOHBIX MEpOIPHSTHH,
COTJIACOBAHHBIX C pe3ylbTaTaMu 00ydeHus: u copmynupoBanHbix ¢ yuerom @I'OC COO (mpenmeTHbIe

pe3yabTatel o guciumuinae) u I'oC CII10.

Oomas/mpodeccroHanbHas Paznen/Tema Tun oleHOYHBIX MEPONPUITUN
KOMITETEHIIMS

OK 01. Beioupats cioco6st |P 1 Temsr 1.1, 1.2 Yerueiii  onpoc  TectupoBanue,
peLeHus 3agau [P 2 Tewms! 2.1, 2.2 Pewenne 3amay. IIpaktuueckue
podecCuoOHATBHON P 3 Tems1 3.1, 3.2,3.3 paboTel. JlabopaTtopHbie pabOTHI.
NEesATEIbHOCTH, P 4 Temp1 4.1, 4.2,4.3 Pa3HOypOBHEBBIE 3a1aHMUSL.
MPUMEHUTETBHO K [P5Temas.1 BrinosiHeHNE KOHTPOIBLHOTO
pa3IMYHBIM KOHTEKCTaM. P 6 Temsr1 6.1, 6.2 TecTa.

P 7
OK 02. OcymecrtBusars [P 1, Temsr 1.2 [TpakTrueckue paboTHI.
TTOMCK, aHan3 nu P3, Temsr 3.1.,3.2,3.3 KonTposnbHble paboTHI.
MHTEPIPETALINIO P 4, Tems1 4.2, 4.3 Pa3HOypOBHEBBIE 3a1aHMUSL.
nH(bOpMaIuy, P 5 Tema 5.1 Ketic-3amanusg. Pemenne 3apau.
HE00XO0MMON st [P 6 Temsr 6.1, 6.2 XapakTepruCTHKa BELIECTB.
BBITIOJIHEHHUS 3amau P 7 BrlnonHenue KOHTPOJIBHOTO
npogeccuoHaTbHON TecTa
NeSITeIbHOCTH
OK 04. PaGoratp B |P2, Tema2.2 [IpakTuKO-OpHUEHTUPOBAHHbIE
KOJUIEKTMBe ©  komanzae, [P 3 Tema 3.3 3aaHus, JabopaTopHbIe PadOTHI,
b dhekTHBHO P 4, Temn1 4.2, 4.3 Keiic-3aaaHus
B3alMOJIENCTBOBATE ¢ [P6Tema6.2
KOJUIETaMH, PYKOBOJACTBOM, [P 7
KJIMECHTaMH
OK 07. ConeiictBoBath [P 6 Tema 6.1 [ IpakTHKO-OpHEHTHPOBAHHbIE
COXpaHEHHUIO OKpyxatouen [P 7 3agaHusl. Ketic-3amanus.
Cpelibl, MonenupoBaHue MpPOLECCOB B
pecypcocOepexeHHIo, OKpYyXarollei cpere Ha OCHOBE
A(hGEKTUBHO J1€HCTBOBATH M3y4EHHOI'0 MaTepuaa.
B Ype3BhIYATHBIX
CUTYaIUsIX
OK 09 UcnonwzoBars [P 1, Temsr 1.2 [IpakTHueckue paboTHI.
MH(OPMALIMOHHBIC P 3, Temsr 3.1.,3.2,3.3 KoHTposbHBIE paboTHI.
TEXHOJIOTHH B P4, Temr1 4.2,4.3 Pa3HoypOBHEBBIE 3aJaHUA.
npogeccnOHaTbHON P 5 Tema 5.1 Keiic-3ananus. Pemenue 3anmau.
MeITEIHLHOCTH. IP 6 Temsr 6.1, 6.2 XapakTepruCcTUKa BEIIECTB.

P 7 BrinonHnenue KOHTPOJIBHOI'O

TecTa
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