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1. TACIHOPT INPOT'PAMMBbBI YYEBHOM JUCHHUITINHBI
XUMUSA

1.1. O6snacTb npuMeHeHus1 padoyeil MPoOrpaMmbl

PabGouast mporpamma y4uyeOHOW IUCHUIUIMHBI «XUMHUSD» SBISETCS YaCThIO
pOrpaMMbl TOATOTOBKM CIENHAIKMCTOB CpPENHETo 3BeHa crenuanbHocTen CIIO
conuaabHO-3KoOHOMUYeckoro nmpodwis (40.02.04 FOpucnipyaeHIms)

Pabouast mporpamma y4eOHOW AWCIUIUIMHBI MOXET OBITh HMCIIOJIh30BaHA IS
MOBBIIICHUS KBATU(GUKAITNN U PO(HEeCCHOHATHLHON MOATOTOBKH

1.2. Mecro y4yeOHOH JUCHUILIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIECLMAJINCTOB CPEIHEro 3BeHa:

JucnuminHa «XuMHsS» BXOIUT B LUK 00II€00pa30BaTENbHBIX TUCIUIUIMH U
OTHOCHUTCS K 0a30BBIM JTUCHUILIMHAM.

1.3. Hean u 3agauyu y4eOHOM AUCUMINIMHBI — TpPeOOBaHUS K pe3yabTaraM
OCBOCHUS Y4eOHOM JUCIHUIIMHBI:

1.3.1. Ileqb 00me00pa3oBaTebHOM AN CIATIIHHBI

- enbs MUCHUIUIMHBI «XUMHS»: (HOPMHUPOBAHUE CHCTEMBI XUMHYCCKHUX
3HAHUW KAaK BAXKHEWIIEHW COCTABJIAIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B
OCHOBE KOTOPOM JIeXKAT KJIIOUEBBIC MOHATHSA, (PyHIAaMEHTAJbHbIC 3aKOHBI U TEOPUU
XUMHHM, OCBOCHME Ss3blKa HAayKH, YCBOCHHME M TOHHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIGHHE C UCTOpHEH uX
Pa3BUTHS U CTAHOBJICHUS;

- dbopMUpOBaHHE W Pa3BUTHE TMPEJACTABICHUNA O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB W XHUMHUYECKHX PEaKIHil, HEOOXOIUMBIX Jii TPUOOpPETECHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHX SIBJICHUH, HMEIOIINX
MECTO B IIPUPOAE, B MPAKTUYECKOW U OBCETHEBHOW KU3HU;

- pa3BUTHE YMEHUH U  CIOCOOOB  JCATEIBHOCTHU, CBSI3AHHBIX C
HaOJII0/ICHUEM U OOBSICHEHHEM XMMHUYECKOTO SKCIEPUMEHTAa, COOJII0JCHUEM MpaBUI
0e301acHOr0 OOpaIeHuUs C BEIIECTBAMH.

chopMHUpoOBaTh y 00YYaAIOIIKUXCS 3HAHUSI U YMEHUSI B O0JACTH SI3bIKa, HABBIKU
UX MPUMEHEHHUSI B MPAKTUYECKOUN MpodhecCuOHaNbHON AESTENHHOCTH.



3agaum IMCUMILINHBI:

1)  chopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHUYECKUX
MPOLIECCOB U SIBJICHUN B OKpYy)Kalolled cpefe, a TakKe UX CBSI3b C IIEJIOCTHOM
HAyYHOW KapTUHOW MHpa U JPYTHUMH €CTECTBEHHBIMH HAYKaMU;

2)  pa3BUTh YMEHHUS  COCTABIATH  (OPMYJBI  HCOPTAaHWYCCKUX |
OpraHMYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX peakUuid, OOBSCHATh HUX CMBICIH,
WHTEPIPETUPOBATH PE3yIbTAaThl XUMHUECKUX IKCIICPUMEHTOB,

3) chopmMHpOBaTh HABBIKM TMPOBEICHHS  MPOCTEHINNX  XUMHYCCKUX
AKCIEPUMEHTANIbHBIX ~ UCCIEIOBaHUM C  COONIOJiIeHHeM TpaBWJl  0e30MacHOro
oOpalleHus C BEIIeCTBaMU M JIaDOpaTOpHBIM 000PYIOBAHUEM;

4)  pa3BUTh yMEHHUS HAXOJIUTh, AaHAJIM3UPOBATH U  HCIOJH30BaTh
nHOOPMAITMI0O XUMHUYECKOTO  XapakTepa W3  PAa3IUYHBIX  HHGOPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYasi y4eOHYIO JIUTEpaTypy, HaydHble MyOJUKAIIMM U HUHTEPHET-
pecypchl;

5)  chopmupoBaTh  yMEHHS ~ MPOTHO3UPOBATH  IIOCICACTBHS  CBOCH
NEATETPHOCTH M XMUMHYECKUX TIPUPOJHBIX, OBITOBBIX U TMPOU3BOJICTBEHHBIX
MIPOIIECCOB, YUUTHIBAS BO3MOKHBIE IKOJIOTHYECKUE M COIUATIbHBIC BO3ICHCTBUS;

6) chopmupoBaTh NOHUMAHUE 3HAYMMOCTH JIOCTHOKCHUH XHMHYCCKOM
HAyKW W TEXHOJIOTWM JIJIi Pa3BUTHUs COLMAIBHON W TPOU3BOJCTBEHHOU cdep ¢

YMEHUEM MPUBOJUTH MPUMEPHI UX MPUMEHEHMS B PA3IMUHBIX c(pepax KU3HU.

1.3.2. Ilnanupyemble  pe3yJbTaTbl  OCBOEHHUSI  001e00Opa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue AUCHUIUIMHA uMeeT npu (opmupoBanuud u paszputun OK
cnennanbHOocTH 40.02.04 IOpucnpynennus



Kox n HanuMeHOBaHHe
GopmMupyembIx
KOMIIeTeH N

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI peICHUS
3amad
npodeCCuOHATBLHON
JeSTSILHOCTH
MPUMEHHUTEIBHO K
pa3IMYIHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:

- TOTOBHOCTh K TPY/y, OCO3HAHHE IICHHOCTH MacTEepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJOTHUECKOM
CIIOCOOHOCTh

u COIII/IEL]IBHOI71 HaIlpaBJICHHOCTH,

HHULIUNPOBATH, IJIAaHUPOBATH n CaMOCTOATCIIBHO
BBITIOJIHATD TaKYI0 JCATCIBbHOCTD,

- HHTEpeC K pa3auyHbeiM cdepaM mpodeccHoHaIbHON
JESITEIbHOCTH.

OBananenue YHHBeEpPCAJIbHBIMU
NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

Y4eOHBbIMH

- CaMOCTOATENIbHO (POPMYJIHPOBaTh M aKTYyaIU3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,

- YCTaHaBIIUBAaTh CYIIECTBCHHBIM MPU3HAK UM OCHOBAHUS
JUTSl CpaBHEHUS, KilacCu(UKAIMy U 0000IIEeHHMS;

- OMPEACIATH 1NN JeATEIHLHOCTH, 3a/aBaTh MapaMeTphl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTHM M  NPOTUBOpPEYHsS B
paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCHUTb KOPPEKTHUBBI

B JCATCIBbHOCTh, OICHHWBATH

COOTBETCTBUEC PE3YJIbTATOB MLCIAM, OLICHUBATH PUCKU

MOCJIEACTBUN NeITEIbHOCTH,

- BJIaA€Th CHCTEMOM XMMHUUECKIX 3HaHHﬁ, KOTOpasA BKIO4YacCT:
OCHOBOIIOJIararomue IMOHATHUA (XI/IMI/I‘ICCKI/Iﬁ QJICMCHT, aTOM,
OJICKTPOHHAasA 000J104UKa aroma, S-, Pp-, d'BJ'IeKTpOHHBIe

Op6I/ITaJ'II/I aTOMOB, HOH, MOJICKYIIA, BaJICHTHOCTD,

ANEKTPOOTPHULATEIBbHOCTb, CTENIEHb OKUCIIEHUS, XUMHUYECKas
CBA3b, MOJIIDHBIA ~ 00BbEM,
YIJIEPOAHBIN CKeleT, (yHKIHMOHAIbHAs TpyNna, pajauKal,

u3oMepusl,

MOIJIb, MOJISIpHAasA macca,

W30MEpPBI, TOMOJIOTUYECKUI psiJl, TOMOJIOTH,
YIJICBOAOPO/IbI, KUCIOPOA- M a30TCOACPIKAIINE COCAMHEHUS,
OMOJIOTMYECKH aKTUBHBIC BellecTBa  (YrJeBOIbI,
OenKn), CTPYKTypHOE

BBICOKOMOJICKYJISAPHBIC KpucraJllimdeckas

KUPBI,

MOHOMCED, IIOJIUMEp, 3BCHO,

COEIMHEHMS,
THUIIBI

peueTka, XUMHUYECKUX peakuuil (OKHCIUTENIbHO-

BOCCTAaHOBUTCIIBHBIC, J3K30-U OJHIAOTCPMUUYCCKHUE, PCAKIIHUU
WOHHOTO OOMEHA), pacTBOP, AJEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOIUTHIECKAs JTUCCOIIHAAITHS,

CKOPOCTh

OKHCJIUTENb,

BOCCTaAaHOBHTCIIb, XHUMHYISCKOMN pcaKkuuu,
XUMHUYCCKOC paBHOBeCI/Ie), TEOpUnu U

CTPOCHUSA  OPraHUYCCKUX
BYTJ'IepOBa, TCOpHUA SHCKTpOHHTquCKOﬁ

nepuoanueckuid 3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHUS

3aKOHBbI
BCIICCTB

(Teopus
AM.
JICCOLIMALIUH,

XUMHUYCCKOI'O

Macchl), 3aKOHOMEPHOCTH, CHMBOJUYECKUNA S3BIK XHUMUH,

(bhakTOMIOTHMUECKHE  CBEJACHHWS O  CBOWMCTBaX, COCTaBe,




- pa3BUBaTh KpPEATUBHOE MBIIUICHUE TMIPU PELICHUU
KU3HEHHBIX Tpo0IeM;
0) 0a30BbIe UCCJIeI0BaTeIbCKUE TeHCTBUS:

- BBISIBJISITH IIPUYIUHHO-CJICACTBCHHBIC CBiA3HU nu
AKTyaJIM3UpoBaTb  3ajaydy, BBIJIBUI'aTb  T'HIIOTE3Y €€
pE€UI€HUsA, HaXOAUThb AapryMCHTbI I JO0Ka3aTCIbCTBA

CBOMX YTBEP)KICHMM, 3aaBaTh IapaMeTpbl U KpUTEpUU
pelICHHUS;

- aHaJII/I?;I/IpOBaTI) HOJIy‘-ICHHBIC B XO0I€ peHIeHI/Iﬂ 3aa4u
pe3y.]'II)TaTI)I, KpI/ITI/I‘IeCKI/I OLICHHUBATh UX IIOCTOBepHOCTI),
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- yMETh TICPEHOCUTHh 3HAHUS B TIO3HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATCIILHOCTH;

- YMETh MHTETPHPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obOnacrei.

MOJIydeHUU u Oe30MacHOM WCIOJIh30BAHUHM BAKHEHUIITUX
HEOPTraHWYECKUX ¥ OPraHUYeCKHX BEHIECTB B OBITY W
MPAKTUYECKOHN JESITeTbHOCTH YeJIOBEKa;

- YMETh BBISBJIATH XapakTEpHbIC MPU3HAKK M B3aWMOCBS3b
U3YYEHHBIX MOHSATHH, IPUMEHITh COOTBETCTBYIOIINE MOHITHS
OpU OINUCAaHUM CTPOCHHS M CBOMCTB HEOPraHWYECKUX H
OPraHWYECKUX BEUIECTB M HX MPEBPAILCHUN; BbISBIATD

B3aMMOCBSI3b ~XUMUYECKUX 3HAHUH C TMOHATHSAMH H
IPEJICTABICHUSMH JPYTHX €CTECTBEHHOHAYYHBIX IMPEAMETOB;
- yMeTh HCHOJb30BaTh HAWMCHOBAHWS  XHMHYECKUX
COCJIMHEHUIN MEXIYHAPOJHOTO CO3a TEOPETUYECKON U
NPUKIAJHON XUMHH M TPUBUAIBHBIC Ha3BaHUS BAYKHEHIITMX
BEIIECTB  (ITHIICH, (dhenon,

(I)OpMaJ'ILI[eFI/II[, YKCYCHad KHUCJI0TA, TI'JIMIHUH, yrapHBIﬁ ras,

alEeTUJICH,  IJIMIECPHUH,
YIJEKHUCIIBIA Ta3, aMMHUaK, TalleHas HW3BECTb, HeEralleHas
U3BECThb, NMUTHEBAS COJA U JPYTUX), COCTABISATH (OPMYJIBI
HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB, YpPAaBHEHMS

XUMHNYECKUX peaKHI/II\/'I, OOBICHATL UX CMBICJI; MMOATBEPKIAATH

XapaKTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU  JKCIEPUMEHTAaMU U 3alUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMeTb YCTAaHABIMBATh IPHUHAMIEKHOCTb H3YyYEHHBIX

HEOPraHUYECKUX W OPraHUYECKUX BEHICCTB K OMPEICTICHHBIM
KJIacCaM M TPYIIaM COSTUHEHUM, XapaKTEPU30BaTh UX COCTAB
W BaXHEWIINE CBOWCTBA; OMPENEIATh BHJBI XUMHYECKUX
cBs3el (KOBaJICHTHAsI, MOHHAS, METaJUTMUECKasi, BOJOPOIHAs),
THIIBI KPUCTAJUTHYECKUX

PEHICTOK BCIICCTB,




KJIAaCCU(UIIUPOBATH XUMUUYECKUE PEAKIIHH;
- cdopmupoBarh XUMUYECKOMN
COCTABIISIIOLICH €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, POJIA
XVMMHAU B TIO3HAHWU SIBICHWHA TPUPOABI, B (HOpMUpOBaHUH
MBIINUICHUSI W KYJbTYPbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW

I'PaMOTHOCTH, HeO6XOHHMOﬁ IJId pCHICHUA IPAKTHYCCKHX

MMpCACTABJICHUSA: 0

3a7a4 ¥ 9KOJOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHOIL Cpene;

- YMETh NPOBOAWUTH PACUYETHI IO XUMHUYECKUM (opMysiaM H
YPaBHEHHSAM XHUMHYECKHX pPEAKIUH C HCIIOJIb30BaHUEM
(U3MUECKUX BEJIMYMH, XapakTePH3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOH CTOPOHBI: Macchl, 0O0beMa (HOpMallbHbIC
yCIIOBUS)
CHCTEMHBIC XMMHUYECKHE 3HaHUS Ul MPUHATUS PEHICHHH B

ra3oB, KOJIHMYCCTBa BCIICCTBA, HCIIOJIb30BAaThb

KOHKPCTHBIX KHN3HCHHBIX CUTyalnuiax, CBA3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHUCM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKA, aHaTN3a U
MHTEpHpeTanuu
uHpOpMaLUU U
MH(pOPMalOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32,149
npo¢eCcCuOHATBHON
JeSTEeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:
- c(pOPMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIECTBEHHOM

MIPAKTUKH, OCHOBAaHHOIO  Ha  JHalore  KyJbTyp,
CIIOCOOCTBYIOIIIETO  OCO3HAHUIO  CBOETO  MecTa B
MOJUKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAaHWE S3BIKOBOM W  YHUTATEIIbCKOU

KYJbTYPhI KaK CPEJCTBA B3aUMOJCUCTBUA MEXAY JIFOAbMHU
Y TTO3HAHUS MUPA;

- OCO3HAHUC OECHHOCTHU Hay‘-IHOI\/II JACATCIIbHOCTH,

T'OTOBHOCTH OCYIICCTBJIATDH MPOCKTHYIO n

BBITIOJIHATH XUMHYECKHH

- yMeTh
SKCIEPUMEHT (MPEBpaICHUSI OPTaHWYECKUX BEIIECTB MPHU

MJaHUPOBaTh |

HarpeBaHuM, INOJYyYEHUE DTUJIEHA U H3Y4YEHHE €r0 CBOMWCTB,
KaueCTBEHHbBIE PEAKIIMM Ha albJETHUJbl, KpaxMaj, YKCYCHYIO
KUCIIOTY; JeHaTypainus OeIKOB IMpH HarpeBaHUM, IIBETHBIE
peakuuu OenKoB; MPOBOJUTH pEaKIMM HOHHOTO OOMeEHa,
cpeny
peakuuu Ha cyiabdaT-, KapOOHAT- W XJIOPHA-aHHUOHBI, Ha

ONPEACIISTh BOJIHBIX pPAacCTBOPOB, KaueCTBEHHbBIC
KaTUOH aMMOHUS; pelaTh 3KCIEPUMEHTAIbHBIE 3aJlauyd I10
teMam "Metamtel" u "Hemeramiwl") B COOTBETCTBHH C

npaBHJIaMHd TCXHHUKHU 0e30ImacHOCTH npu O6paH_ICHI/II/I C
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HCCICAOBATCIILCKYO ACATCIIBHOCTD HHIUBHUAYAJIBHO W B
TpyIIe.

OsgiaieHue YHHBepPCAJbHBIMU
NMO3HABATEJIbHbIMHU AelHCTBUIMMU:

B) padora ¢ unopmaumeii:

Y4eOHbIMHU

- BJIaJA€Th HAaBbIKaMHU IIOJYUCHHUA I/IH(I)OpMaI_[I/II/I nus3
HCTOYHUKOB Pa3sHbIX THIIOB, CaMOCTOATCIIbHO
OCYWICCTBJIATL  IIOMCK, aHAJIN3, CUCTEMATHU3allUI0 U

UHTEpHpEeTannio HHGOPMAIMKH Pa3IUIHBIX BUIOB U (OPM
IIPEJICTaBICHHUS;

- CO3/1aBaTh TEKCTHl B Pa3NUYHbIX (GopMaTax C Yy4eTOM
Ha3Ha4YeHHs] HHPOPMAIUH U 1IeJIeBOI ayUTOPUH, BBIOUpas
ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OLICHUBAThH JOCTOBEPHOCTD, JISTUTUMHOCTh UH(OpMALINH,
€€ COOTBETCTBHE IIPABOBBIM M MOPAJIbHO-3TUYECKUM

HOpMaw;
- HWCIOJIb30BAaTh  CpelICTBa  MH(POPMAIMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTHH B pelieHnu

KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpIraHU3AI[MOHHBIX
3aja4 ¢ coOMI0IeHueM TpeOOBaHUI IPrOHOMMKH, TEXHUKH
0€30I1aCHOCTH, THUTUEHBI, PecypcocOepekeHus], MPaBOBBIX

u ATHYECKUX  HOPM, HOpM uHGOPMaIMOHHON
0€30I1aCHOCTH;
- BIIAACTH HaBbIKAMH paCHOSHaBaHI/ISI 158 3aIllIUThI

uH(popMalru, THPOPMAIIMOHHOM 0€30MaCHOCTH JINYHOCTH.

obopynoBaHueM;
OpeACTAaBIATE PE3YJIbTAThl XUMHYCCKOI'O OJSKCICPHUMCHTA B

BEILIECTBAMU 51 1a00paTOPHBIM
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEAKIUH H
(hopmynupoBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

- yYMeTh aHaJU3UPOBATh XUMHUYECKYIO HMH(POPMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB (CPEIACTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTrue);

- BIIQJIETh OCHOBHBIMH METOJIaMH HAYy4YHOT'O TO3HAHUSA
BEIIIECTB M XMMUYECKHX SIBJICHUM (HAOII0JeHNEe, U3MEPEHHE,
SKCIEPUMEHT, MOJICIIMPOBAHUE);

- YMeTh MPOBOJUTH PacyeThl MO XUMUYECKUM (opMyllaM U
YPaBHEHUSAM XHUMHUYECKUX PpEaKIHid C
(bu3MUECKUX BEIUYHMH, XapaKTEePHU3YIOIIUX

HUCIIO0JIB30BaHHECM
BC€micCTBa C
KOJIMYECTBEHHOM CTOpPOHBI: MAcCChI, o0beMa (HOpMaJ'IBHBIe

YCJIOBI/ISI) ra3oB, KOJIMYECTBA BCUICCTBA, MCIIOJIB30BaATh

CUCTCMHBIC XMUMHWYCCKUC 3HAHUA IJId IMPUHATHUA pCIHeHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX

CUTyaluiax, CBA3aHHBIX C

BCIICCTBAMU U UX MPUMCHCHUCM.

OK 04. DddexTuBHO
B3alMOJIEIICTBOBATD U

- TOTOBHOCTb K CaMOpa3BHUTHIO, CAMOCTOATCIBHOCTH U
CaMOOIIPECACICHUIO,

BBITTOJIHATH XUMHUYECKHH

- yMeTb
9KCIIEPUMEHT (IIPEBPAICHUS] OPraHUYECKHX BEIIECTB IIPU

MJIaHUPOBaTh |




paboTaTh B KOJUICKTHBE
1 KOMaH/Ie

-OBJIa/ICHUE  HAaBBIKAMHU  y4eOHO-HCCIIEA0BATEILCKOM,
IIPOEKTHOM U COLMATIbHOM IEATEIBHOCTH.

OsiaieHHe yHHBEPCAJbHBIMH KOMMYHUKATHBHBIMHU
JelCTBUSIMU:

0) coBMeCTHasl 1eATE/IbHOCTD.

- IOHMMATh U HUCIIOJIB30BATh IIPEUMYILECTBA KOMAHIHON 1
WHIUBUTyaJIbHOU PabOThI;
eI  COBMECTHOM

OpraHM30BBIBATH WM KOOPAMHUPOBATH JEUCTBHS IO €€

- IMPpUHHUMATDH JACATCIBbHOCTH,
JOCTH>KEHHIO: COCTAaBJIATH IUIAH JEHCTBHM, pacupeneisiTh
poau C Y4eTOM MHEHUH YYacCTHHKOB
pe3yiabTaThl COBMECTHON pabOThI;

- KOOpAMHHUPOBaTb U BBINOJHATH paboOTy B YCIOBUSX
BUPTYaJIbLHOTO UM KOMOMHHMPOBAHHOTO

00CyXKIaTh

peanbHOro,
B3aUMOJCHCTBUS;
- OCYIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE MOBEAECHUE B

paanqu,Ix CI/ITyaIII/ISIX, Hp OSIBJISITH TBOpLIeCTBO nu
BOOOpakeHue, ObITh MHULIUATUBHBIM

OBaagenue YHUBEPCAJIbHBIMH peryJasiTUBHBIMH
JeHCTBUSIMM

I') NPUHATHE ceOsl M APYTUX JIIOdeii:

- NMPUHMMATh MOTUBBI M apryMEHThI APYIHX JIOAeH Mpu
aHaJIN3e Pe3yabTaToOB JEATEILHOCTH;

- TpHU3HaBaTh CBOE IPAaBO WM TPaBO JPYTUX JIOJEH Ha
OIINOKH,

- pa3BUBaTh CIIOCOOHOCTH MOHWMAaTh MHpP C MO3UIHA
JPYTOro 4eloBeKa.

HarpeBaHuM, IMOJYYEHUE STUJIEHA U M3YYEHHE E€ro CBOMCTB,
KaueCTBEHHbIC PEaKlMM HA aJbJETHJIbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JeHaTypauusi OCJIKOB MpH HarpeBaHUU, LBETHBIC
peakuuu O€JKOB; MPOBOJUTH PEAKIUU HOHHOTO OOMeHa,
ONpENENATh  Cpeny
peakuuu Ha cyiabdaT-, KapOoOHAT- U XJIOPHA-aHUOHBI, Ha

BOJHBIX PacTBOPOB, KauyeCTBEHHBIC
KaTUOH aMMOHMS; pelniaTh SKCIEPUMEHTANbHbIE 3aJlayd 10
temam "Mertamae" u "Hemeramnel") B COOTBETCTBHU C
NpaBWJIaMd TEXHHKH O€30MacHOCTH TPH OOpalIeHUH C
BEIIECTBAMHU u 1a060paTOPHBIM 00opyI0BaHUEM;
IPEJCTaBISITh PE3yNbTaThl XUMHUYECKOTO SKCIEPUMEHTa B
(¢bopMe 3anmucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUNd H

(I)OpMy.]'II/IPOBaTL BBIBOJZIbI HA OCHOBC 3TUX PE3YJIbTATOB.




OK 07. ConelicTtBOBaTh
COXPAaHEHHUIO
OKPYIKaIOIeH Cpebl,
pecypcocOepeKeHHUIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUHU KIuMaTa,
TIPUHIIHAITBI
OepeKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIENUCTBOBATH B
YpEe3BBIYAHBIX
CUTYaIUsIX

B 001acTH 5K0J10r14eCKOro BOCIMTAHUA:

- c(hOpPMHUPOBAHHOCTb  HIKOJIOTUYECKOH  KYIBTYpHI,

ITIOHUMaHHEe BJIMSHUA COIIMAJIbHO-OKOHOMHWYCCKHUX
IIponecCcoB Ha COCTOAHUEC HpHpO,I[HOfI u COHHaHBHOﬁ
Cp€abl, OCO3HAHUC r100aJ65HOTO XapakTepa 3KOJIOTHICCKUX

npo0Jem;

- IUIJAHUPOBAHME U  OCYLIECTBIICHUE JICUCTBUA B
OKpY’KalIlleW Ccpele Ha OCHOBE 3HAHUsA  Leled
YCTOWUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE JCHUCTBHM, NPUHOCAIIUX BpPEX
OKpY’Karolllen cpee;

- yMEHUue IIPOTHO3UPOBATH HeOJIaronpusTHbIC
3KOJIOTUYECKHE MOCJIE/ICTBHS peANpPUHUMAEMbIX

JIEHCTBUM, IPEAOTBPAIATh UX;

- pacuIMpeHHE OIbITa JACSITEIBHOCTH SKOJOTUYECKOU
HaIpaBJICHHOCTH;

- OBJAJCHHE

HaBBIKAMH  y4€OHO-UCCIIEI0BATEIbCKOM,

MPOEKTHOM M COIIMAIbHOM JEATEIIbHOCTH;

- cdopmupoBarh XUMUYECKON

COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIH

MMpCACTABJICHUA: 0

XMMHUU B IO3HAHUU SABJICHUHW NpPUPOAbI, B (OpMUPOBAHUU
MBIIUICHUSI U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIbHOU
I'PaMOTHOCTH, HEOOXOIMMOW JJs pElIeHHUs NPaKTUYECKUX
3aJa4 ¥ HKOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOILEHHS K CBOEMY
3JI0POBBIO U IIPUPOHOIL Cpene;

- YyMeTh coOII0aTh MpaBuiia 3KOJIOTUYECKHU LIEIeCO000pa3HOro
NOBE/IEHUs B OBITY M TPYIAOBOW JESATEIBHOCTH B LEJSAX
COXpPAHEHHUsI CBOETO 3J0pPOBbS M OKPYKAIOIIEW IPUPOJHOU
Cpedbl; YYMThIBaTh ONACHOCTh BO3JAEHCTBHS Ha JKUBBIC
OpPraHu3Mbl  OIPE/IEIEHHBIX
HoKa3areJs MpelesIbHON JOYCTUMOM KOHIEHTPALHH.

BCIICCTB, IIOHHUMAasA CMBICII
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1.4. PexomeHnayeMoe KOJMYECTBO 4YaCOB HAa OCBOeHHMe padoyeil mporpamMmbl

yueOHOH TUCHHUIJIMHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydarorierocsi 69 4acoB, B TOM YHUCIIE:

00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromnierocs: 64 yaca;

1.5. PexkomeHnayemMoe KOJMYECTBO 4YacOB Ha OCBOeHHMe pado4eil MporpamMmbl
yueOHOH TUCHUIIMHBI (3a04HOe 00y4eHHe):
MaKCUMaJIbHOU y4eOHOHM Harpy3ku o0ydarormierocs: 69 4acoB, B TOM YHUCIIE:
00s13aTEIPHON ayIUTOPHOU YIeOHON HArpy3Ku 00ydaromerocs 8 4acos;
CaMOCTOATEILHOM paboThl oOy4Jaromierocs 61 gaca.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0beM yueOHOM ITMCHMILUIMHBI M BHAbI Y4€0HOI padoThI

Bun yueonoii padoTsl

O0neM yacoB

MaxkcumanbHasi yueoHasi HAarpy3Ka (Bcero) 69
O0s3aTebHAsE AyANTOPHAs yueOHas HArpy3Ka (Bcero) 69
B TOM YHUCIIC:

MIPAKTUYECKUE 3aHATHS 23

Ipomescymounas ammecmayusi 6 ghopme ougphepenyuposantozo 3auéma 6o 2 cemecmpe

2.2. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0OHOH padoThl (3204HOE 00yUeHuUe)

Bua yueOHoii padoTbl

O0BeM yacoB

MaxkcumanbHasi ydeOHAs Harpy3Ka (Bcero) 69
Oo6s13aTe/IbHASI AyIUTOPHAsI yueOHAasi HATPY3Ka (BCero) 8
B TOM YHCJIE:

CamocTrosTeTbHasi padoTa 00y4yaromerocs 61

Ta6nnum, OINIOPHBIC KOHCIHCKTHI, HpO6HCMHO-CI/ITyaHI/IOHHBIe 3aJaHusA, TCCTOBBIC
3aJaHusA

Ipomescymounas ammecmayus 6 popme  oudppepenyuposantozo 3auéma 8o 2 cemecmpe
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2.3. TemaTu4ecKHii IVIAH U COAEPKAHME YUeOHOM TUCHUIIMHBbI XUMHUA

HaumeHoBaHue Conep:kanue y4ye0OHOIro MaTepuaJia, JeKIUuu U NPaAaKTHYeCKNe 3aHATHS, CAMOCTOSITe/IbHAS Oo0bem dopmMupyembie
pa3iesioB U TeM padora o0y4aromuxcs, KypcoBas padora 4yacos KOMIIeTeHIIUH
1 2 3 4
PA3JIEJI 1 Teopernyeckne 0CHOBbI XMMHH 23 OK
Tema 1.1. Coaepxxanue y4yeOHOro marepuaja XUMUYECKUH 3JIeMeHT. AToM. Sapo aToma, H30TOIBI.
OCHOBHbBIC XUMHYECKHE | DIEKTPOHHAs 000J0YKa. DHEPreTH4YecKne YpOBHH, MOAYPOBHH. ATOMHbIe opOurtamu, s-, p-, d-
NOHATUS M 3aKOHBIL, | aeMeHThl. OCOOEHHOCTH pacHpeleNeHusT 3JEKTPOHOB IO OpOMUTANIsAM B aToMax »3JEMEHTOB
CTPOCHHE aTOMOB | IIEPBBIX YETHIPEX MEPUOJOB. JIEKTPOHHAs KOHQUrypauus aroMoB. OCHOBHbIE XHMHYECKHE
XUMHUYECKHX 3JIEMEHTOB | 3aKOHbl OTHOCHUTEIbHBIE aTOMHasi W MOJIEKyJsipHas Macchl. MougpHas Macca. KonuuecTBo 2 OK 01
BellecTBa. MaccoBas 71071 BelecTBa. 3akoH ABoraapo. MossipHblil 00beM razoB. OTHOCUTENIbHAS
IUIOTHOCTH ra3oB. PacueTsl Mo ypaBHEHUSM XMMHUYECKHX pEakLUi ¢ UCIIOJIb30BAHMEM MACcCOBOM
JI0JIM BellecTBa, 00beMa (HOpMalibHbIE YCIIOBUS) 'a30B, KOJUYECTBA BELIECTBA
IIpakTnyeckne 3aHATHA OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU M pacyerbl II0 2 OK 01
YPaBHEHUSIM XUMUYECKHUX PEAKIIHI.
Tema 1.2. IIpakTnyeckas padora Ilepuonnueckas cucrtemMa xumuueckux anemeHToB [[.M. Menneneena. 2
[leproauueckuii 3akon | CBsi3b nepuoauueckoro 3akoHa u Ilepuoguueckoit cucTeMbl XUMHYECKHX DJIEMEHTOB C
u Ilepnonnueckas COBPEMEHHOM TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX
CUCTEMA XMMHYECKHUX DJIEMEHTOB, OOpa3yeMbIX HMH NPOCTBIX M CJIOXHBIX BEIIECTB IO TpyHnaM H Iepruojam OK 01
snemenTos JI. U. Ileproauueckoit cucTeMbl. 3HaYEHHE NEPUOANYECKOT0 3aKOHA U CUCTEMBI XUMUYECKUX IIEMEHTOB OK 02
Menneneesa, ux cBsazb | .M. MenzaeneeBa B pa3BUTUH HAYKH.
C COBPEMEHHOM VYCTaHOBIEHUE CBA3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U IEPHUOJUYECKUM
TEOpUel CTPOSHUS M3MEHEHHUEM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX COEIMHEHUIN B COOTBETCTBUU C MOJIOKEHHEM
aTOMOB Ilepuognueckoit cucrteMbl. PemeHne NMpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKHMX 3aJaHUM Ha
XapaKTepU3alui0 XUMHUYECKUX JJIeMEHTOB «MeTtamnuyeckue / HEMeTalInYecKue CBOMCTBa
XUMHUYECKHX DJIEMEHTOB B COOTBETCTBHUM C HX DJIEKTPOHHBIM CTPOEHHUEM U TIOJOKEHUEM B
MEPUOINYECKON cucTeMe XumMudeckux aneMeHToB JI.M. MenneneeBa»
IIpakTnyeckne 3ansiTusi l3ydyeHne nepuoinyecKkux 3aKOHOMEPHOCTEM M MX B3aUMOCBS3U CO 2 OK 01
CTPOCHUEM aTOMOB OK 02
Tema 1.3. Coaepxxanue yuyeOHoro wmarepuana CrpoeHue BellecTBa. XHMHUYECKas CBsI3b. Bujel 1
Crpoenue BEUIECTBA | XUMUYECKOM CBsI3W (KOBaJE€HTHas HEMOJSIpHAs W TMOJIApHAs, MOHHAs, MeTaJlJIn4ecKas). OK 01

U NIPUPOJIA XUMUYECKON

MexaHu3MBbI O6pa3OBaHI/IH KOBAJIGHTHOM XMMHMYECKOM CBS3HU (06MCHHBII71 U JOHOPHO-
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cBsi3U. MHOroobpasue
BEIIECTB

akuentopHeiif). Bopoponnas cBsi3zb.  BameHTHOCTh.  DnekTpooTpuuarenbHOcTh. (CTeneHb
okucyeHus. MloHbI: KaTHOHBI U aHUOHBI

HpaRTn'{ecmle 3aHATHUSA CTpOCHI/Ie BCIICCTBA U IIpUpPOJa XHUMHYECKOM CBS3U

OK 01

Tema 1.4.
Knaccudukanms,

u HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

Copep:xanue yyeOHoro marepuana Knaccudpukanus Heopranudeckux peuiects. HomeHnknarypa
HEOPraHMYECKUX BEUIECTB (OKCUIbI, THMIPOKCHU/IbI, KUCIIOTHI, COJM). BellecTBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUs. ArperatHble COCTOAHUS BemecTBa. Kpucrammueckue u aMmopQpHble
BELIECTBA. 3aKOH IOCTOSHCTBA COCTAaBa BELIECTBA. THIIbl KPUCTAIIIMYECKUX PELIETOK (aTOMHas,
MOJICKYJISIpHAsi, HWOHHAs, MeTaJulIndyeckas). 3aBUCUMOCTb CBOMCTBa BELIECTB OT TUIA
KPUCTAJUINYECKOHN peméTku Pemenne npakTHuecKux 3alaHuid 1Mo Kiaccu(uKaui, HOMEHKIIAType
U XMMHUYECKMM (OpMyslaM HEOpPraHMYeCKUX BEIECTB pa3JIUYHbIX KaccoB (yrapHblii ras,
YIJIEKUCIBbIA Ta3, aMMHUaK, TallleHass U3BECTh, HEralleHas W3BECTb, IMUThEBAs cofa U JPYTUX):
Ha3zBaHus BemecTB no MexayHaponHoi (MIOITAK) wunu TpuBManbHOW HOMEHKJIAType M
cocTaBiieHHe (OPMYIIbI XUMHUYECKUX BEIIECTB, ONpEACICHHE MPUHAUICKHOCTH K Kiaccy. [Touck
uHOpMalMY 110 HAa3BAHUAM, WIEHTU(UKATOPAM, CTPYKTYPHBIM (opMynaM. AHAIU3 XUMUYECKON
uHbOpMANUY, TOIy4aeMOW W3 pasHBbIX HCTOYHHKOB (CPEACTB MAacCOBOH HH(OpMAINH, CETh
WuTepHer u apyrue)

OK 01
OK 02

Tema 1.5.
Turnbl XUMHUYECKUX
peaxkuuii

Conep:xkaHue y4eOHOro marepuana XuMudeckas peaknus. Kiaccupukanus XUMHUECKUX
peakuuii B HEOPraHMYECKON M OpPraHM4ecKol XUMHH. 3aKOHBI COXPAHEHHS MAacChl BEIIECTBA,
COXpPaHCHUA )51 IpeBpaliCHUA SHEPTrUn Ipu XUMHNYCCKUX peaKknuix. OKHUCIUTEIBHO-
BOCCTAaHOBUTENbHBIE pPEAKINH (ypaBHEHUS OKHCIICHUS-BOCCTAHOBIEHUS, CTEMEHb OKHUCIICHUS,
OKHCIIUTCIIb W BOCCTAHOBHUTCIIb, OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIC PpCaKIMM B IMPUPOIC,
MTPOM3BOJICTBEHHBIX MPOIIECCaX W KUZHEIEATEILHOCTH OPTraHN3MOB)

OK 01

Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOe
paBHOBECHE

Conep:xanue ydyeOHOro marepuana CKOpPOCTb PEAKIMH, €€ 3aBHCUMOCTh OT pPa3IUYHBIX
(GakTopoB: TMPUPOABl PEATUPYIOUINX BEIIECTB, KOHIICHTPAIUM pPEAarHpyIOIIMX BEUIECTB,
TEMIIEpaTypbl M IUIOIIAJU PEAKIMOHHOW IOBEPXHOCTU. TeruioBble 3(P(EKTb XUMHUECKHUX
peakiuii: 2K30- U PHIO0TepMUUeckre peakiuu. OO0paTuMble peakiuu. XUMUYECKOe paBHOBECHE.
q)aKTOpBI, BJIMAIONIME HA COCTOAHHUEC XUMHUYCCKOI'0 paBHOBECHUA (KOHIICHTpaIII/ISI pPEarcHTOB UJIA
MPOJAYKTOB peakiuu, AaBieHue, temmeparypa). [Ipunuun Jle Illatense 3aBHCHUMOCTH CKOPOCTH
XUMHYECKOH peakluyd OT MPUCYTCTBUS KaTaJM3aTopa Ha MPUMEpPe Pa3JIOKCHHS TEPOKCH]IA
BOZIOPOJIa C MOMOIIBI0 JUOKCHA MapraHila U Karajasbl. PerieHne mpakTHKO-OpUEHTUPOBAHHBIX
SaHaHI/Iﬁ Ha IPHUMCHCHUC IIpUHIOUIIA Jle-IIlaTenne JAJI1 HaXOXJICHUS HAIPaBJICHHUA CMCIICHUA
paBHOBECHs] XMMHUYECKON pPEakiuu U aHann3 (akTOpOB, BIMSIONIMX HA CMENICHHE XHMMHUYECKOTO

OK 01
OK 02
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paBHOBECHS

IIpakTuyeckune 3aHsaTusi BiusHue pa3nuuHbX (AKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUH. OK 01
Pemienue npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN HA aHAJIH3 (PAKTOPOB, BIUSIOMIMX HA H3MEHEHUE OK 02
CKOPOCTH XUMHUYECKON PEaKIIHH.
Tema 1.7. Conep:xanue y4deOHoro marepuana PactBopel. Buasl pacTBOpoB MO  COAEp:KaHUIO OK 01
PactBopbl, TeOpHus | paCTBOPEHHOro BemiecTBa. PactBopumocTh. IloHsiTHe O aucnepcHbIX cucrtemax. McTUHHBIE U OK 02
AIEKTPOJIUTUYECKON KOJUIOWJHBIE pacTBOpbl. MaccoBasg 10 BewecrBa B pactBope. IloHATne 0 BOZOPOAHOM OK 04
JIMCCOLIMAIN u | moka3zarene (pH) pactBopa. Dnekrponutuueckas aucconuanusi. CUIbHbIE U CIa0bIe JICKTPOJIUTHI, OK 07
MOHHBINA 00OMEH HEIEKTPOJINThl. Peakiiny noHHoro ooMeHa
IpakTuyeckue 3anaTus CocTaBiIeHNE PEAKIIMA HOHHOTO 0OMEHA, OTIPEIeTICHUE CPEIbI OK 01
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBLHOTO UHAMKATOPA (KUCIasl, HEUTpaabHas, OK 02
1ienouHas). 3aJaHusi Ha COCTAaBIICHUE HOHHBIX peakluii. Penienne npakTHKO-OpHEHTUPOBAHHBIX OK 04
pacyeTHBIX 3aJaHU{ Ha PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOW M MPOU3BOACTBEHHON JEATEIBHOCTH OK 07
YelloBeKa
PA3JIEJI 2 HEOPI'AHUYECKAS XUMUSA
Tema 2.1. Merannel. Ilomoxenne w™eTtauioB B Ilepruoanyeckod CHCTEME XUMHYECKHUX 3JIEMEHTOB. OK 01
DU3NKO-XUMUYECKUE OCOOCHHOCTH CTPOEHHUSI DIIEKTPOHHBIX 000JI04eK aToMOB MeTayuioB. OOmme Qusnueckue OK 02
CBOMCTBa cBoiicTBa MerauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKUHM Pl HANpsHKEHUM METalIoB. OK 04

HCOPTaHUYCCKUX
BCIICCTB

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJUIOB (HATPUM, Kalaui, KaJblUA, MarHui, aJllOMUHUH,
LIMHK, XpOM, >Kele30, MeAb) U ux coenuHeHuil. OOmue crnocoObl MONyuYeHUsT METaJIOB.
[Ipumenenne wMetamnoB B ObiTy u  TexHuke Hemeramibl. [lonoxeHue HeMeTalIoB B
[Tepuoanueckoit cucreme xumuueckux snemeHToB JI.M. MenneneeBa u 0COOEHHOCTU CTPOCHUS
atomoB. du3nyeckne CBOWCTBAa HEMETAUIOB. AJUIOTPONHS HEMETAIOB (HA MpUMEpe KUCIOpo/a,
cepbl, docdopa u yriaepoaa). XUMUYECKHE CBOWCTBA M MPUMEHEHUE BaKHEHIIUX HEMETAIJIOB
(ramoreHoB, cepwl, azora, (ocdopa, yriaepoga W KpeMHHs) M WX COCAMHEHHH (OKCHIOB,
KHUCIIOPOJICOACPKAIIUX ~ KUCIOT, BOJOPOJAHBIX coequHeHui). [lpumMeHeHne  BakHEMIIMX
HEMETA/VIOB M KX COCIUHEHUNM XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BelIeCTB (OKCUIOB, THIPOKCHIOB, KUCIOT, coyied U Jp.). ['eHeTnyeckas cBs3b HEOPTaHHMUECKUX
BEILIECTB, TMPUHAICKANNX K Pa3IUYHBIM KjlaccaMm. 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
MPOCTBHIX BELIECTB, BOJOPOAHBIX COCAWHEHWM, BBICIIMX OKCHJIOB W THIPOKCUAOB Peuienue
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHW Ha CBOWCTBA, COCTaB, TOJYyYeHHE H 0O€30IMacHOe
WCIONIb30BaHNE BAXKHEHIIMX HEOPTraHWYECKUX BEIIECTB B ObITY W mnpodeccruoHAIbHON
JIEATEIIbHOCTH YEJIOBEKA
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Tema 2.2. Copep:xkanue y4yeOHOro marepuana lneHtudukanuss HEOPraHMYECKUX  BEIIECTB  C OK 01
Nnentuduxanus WCIIOIB30BAaHUEM WX (PU3UKO-XMMHUYECKHX CBOWCTB, XapaKTEPHBIX KadeCTBCHHBIX PEAKIUH. OK 02
HEOPraHUYECKUX KayectBennsle peakuuu Ha cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI METAJUIOB U OK 04
BEIICCTB KaTHUOH aMMOHHMsI PerieHne sKCriepuMEHTANbHBIX 33/1a4 M0 XUMUYECKUM CBOMCTBAM METAJJIOB U

HEMETAJIJIOB, 110 PAclO3HABAHMIO M IIOJYYEHHUIO COEIMHEHUN METAJIOB M HEMETAJUIOB

(B3auMoIeliCTBHE THIPOKCHIA AJIFOMHHMSI C PACTBOPAMHU KHCIIOT U HIEJIOUEH,).
PA3JIEJI 3 TEOPETUYECKHE OCHOBBI OPTAHUYECKOM XUMHUHN
Tema 3.1. Conep:xanue yuyeOHOro marepuajta lIlpenver opraHmdyeckoil XuMuH: €€ BO3HHUKHOBEHHME, OK 01
Knaccudukanus, pa3BUTHE U 3HAUYEHUE B MOJIYYEHMM HOBBIX BEIECTB M MaTepuasoB. Teopus CTpoOeHUS
CTpOCHHE U | oprannyeckux coenuHeHuir A.M. bytnepoBa, e€ ocHOBHbIE MosokeHus. CTpyKTypHbIe (popMyIIbl
HOMEHKJIaTypa OpraHMYEeCKHUX BellecTB. [‘omonorusi, uzomepus. XuUMHUYECKass CBSI3b B OPraHUYECKUX
OpPraHMYECKUX BEIIECTB | COCIUHEHUSIX: KpaTHBIE CBS3H, G- M M-CcBs3U. lIpencraBienue o kiaccUpUKALUU OPraHUYECKUX

BeuiecTB. HomeHknarypa oOpraHMYecKMX COEAMHEHUH (cucTeMaTHYecKas) M TPUBUAJIbHbBIE

Ha3BaHMsI BAXKHEHIIMX TMpEACTaBUTENCH KIIaCCOB OPraHMYECKHX BEIIECTB (ITHIICH, AalleTUJICH,

riuneput, GeHon, GopManbaerna, yKCycHast KUCIO0Ta, TIIUIHH)
PA3JIEJI 4 YI'JIEBOAOPO/BI
Tema 4.1. Conep:xanue yueOHoro marepuasa [Ipenenbusie yriieBooposl (aIKaHbl): COCTaB U CTPOCHUE, OK 01
YrrneBogopoasl W MX | TOMOJIOTHUYECKUU psiA. MeTaH U 3TaH: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMHYECKHE CBOMCTBA OK 02
IPUPOJIHBIE UCTOUYHUKH | (peakUMM 3aMEIlEeHUss U TOpeHus), MOoJIydeHHe M npuMeHeHue HenpenenbHble YIiieBOAOpPOJbI OK 04

(aJIKeHBI, aJIKaIUCHBI, AIKHMHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKHH psa. DTUICH M TPOMHWIEH: COCTaB, CTPOCHUE,
¢bu3nuecKkue U XMMHUYECKHE CBOWMCTBA (peakluu TUIPUPOBAHMSI, TaJOTEHUPOBAHUS, TUAPATAIIH,
OKHCJICHUS U TIOJIMMEPHU3AINH) TIOJyuYeHHEe U TPUMEHEHHE.

Anxaguensl: OyraaueH-1,3 u metunOyraaueH-1,3, XUMHUYECKOE CTpPOEHHUE, CBOMCTBA (peakiius
TTOJIMMEPU3AIIH ), MPUMEHEHHE (JIJIs1 CHHTE3a MMPUPOTHOTO U CHHTETHYECKOTO KaydyKa 1 PE3UHBI).
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKUW psA. AIETHIEH: COCTaB,
XUMHUYECKOE CTpOCHHE, (U3MYECKHEe U XHUMHUYECKHE CBOWCTBAa (pEakiuu THAPUPOBAHUS,
ralOTEHUPOBAHUSA,  TUApATAllMd  TOPEHHUs), TMOJydeHHe ¢  TNpPUMEHEHHe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TIJIAMEHH JUIsl CBAPKU U PE3KU METAIOB) APOMATHYECKHE YTIEBOI0OPOIbI
(apensr). benzon u Tomyon: cocTtaB, CTpoeHHE, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA (pEaKIUH
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MONTYYCHHE M TpUMeHeHHe. TOKCHYHOCTh apeHOB (BIUSHUE
OceH30lla HAa OpraHM3M 4YeloBeka). [‘eHeTWueckas CBSI3b MEXAYy  YIJIEBOJAOPOIaMH,
MIPUHAICKANIMHA K Pa3IMYHBIM KJIaccam.
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Apomarnyeckue yriaeBoJOpoAbl (apeHbl). beH301 M TONyod: cOcTaB, CTpOCHHE, (PU3UYECKUE U
XMMUYECKHE CBOWCTBA (PEaKLMU TaJOr€HUPOBAHMS W HUTPOBAHUS), MOJIy4YEHUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BiMsAHME OEH30JIa HAa OPraHU3M 4YelloBeKa). ['eHeTHuecKas CBSI3b MEXKIY
YTIEBOAOPOAAMHU, IPUHAICIKANIMMU K Pa3INYHBIM KJIACCAM.

[TpupoHbIle HCTOYHUKH YTIIeBOOpooB. [Ipupoanslii ra3 u monyrHsie HeTsHbIE ra3el. Hedth 1
e€¢ mnpoucxoxzaeHue. CrnocoObl mnepepabOoTKM He(TU: MEperoHkKa, KPEeKHHI (TepMHUYECKUii,
KaTalnuTudeckuit), mnuponus. IlpoxykTel mepepaboTku  HepTH, UX OPUMEHEHHE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib U IPOJYKTHI €r0 NepepadoTKU

IIpakTuyeckne 3ansaTuss HoMeHnknatypa yriaeBojgoponioB. ['eHeTnueckas CBsA3b MEXKIY 2 OK 01
IJI€BOAOPOJAMU, OK 02
OK 04

Tema 4.2. Conep:xxanue y4deOHOro wmarepuaja TpuBuambHas ¢ MEXKAYHApOJIHAas HOMEHKJATypa, 2 OK 02
OU3NKO-XUMUYECKUE XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJy4YeHHs YriieBoAoponoB. IloimydeHue sTuieHa U U3ydeHHE OK 04
CBOMCTBA ero cBoMcTB. PacueTsl mpocTeiimeit GopMyibl OpraHnYecKoi MOJIEKYJIIbl, HCXO/AS U3 JIEMEHTHOTO
YIJI€BOJIOPOIOB cocrana (B %)
PA3JIEJI 5 KHUCJOPOACOAEPKAIIIUE OPTAHUYECKHUE COEAUHEHUSA 12
Tema 5.1. Conep:xanue yuyeOHoro marepuasa IlpenenbHbie 0IHOATOMHBIE CIIMPTHI (METAHON U ATAHOI): 2 OK 01
Crnuptel. ©enon CTpoeHue, (U3UYECKUe U XUMHMYECKHE CBOWCTBA (peakiuu C AaKTUBHBIMH METaJJIaMHu, OK 07

rajlor€HOBOJIOPO/IaMHU, TOPEHUE), IpUMEHEHHE. BoiopoaHbIe CBA3M MEXly MOJIEKYIaMU CIIUPTOB.

OU3MONOTUYECKOe JeHCTBUE METaHOJa W STaHOJa Ha OpPraHu3M 4YelloBeKa. MHOroaroMHbIE

CHUPTHI (STWJICHIVIMKOIb U TIULEPUH): CTpOeHHE, (PU3UUYEeCKHMEe M XUMHUYECKHE CBOWCTBa

(B3aMMOAEHUCTBUE CO WIETOYHBIMM MeETaJUIaMH, KaueCTBEHHAs peakiysi Ha MHOTOaTOMHBbIE

CIIUPTHI).

DU3N0IOrNYECKOE AEMCTBHE HA OPraHn3M 4esloBeka. [IpruMeHenune rivuepuHa U STHUICHTJINKOJIS.

®enon. CtpoeHue MOJEKYJbl, (QU3NYECKHE M XHMHUYECKHEe CBoilcTBa ¢eHona. TokcuyHOCTH

¢deHona, ero puznonornyeckoe neicTBUe Ha OpraHu3M 4eaoBeka. [Ipumenenue genoa.
Tema 5.2. Conep:xxanue ydeOHOro Marepuasja AJbIECTrUIbl U KETOHBI ((opMalbAeTHi, aleTanblIerus, 2 OK 01
Anbaeruapl. alleTOH): CTpOeHHe, (U3MUecCKHe U XUMHUYECKME CBOWCTBA (peakUuu OKHUCICHHS | OK 02
KapOoHoBbIE KHCITOTBI. | BOCCTAHOBJIEHUSI, KAUECTBEHHBIE PEaKIUH), TOJIyYeHUE U IPUMEHEHHE. OK 04

CrnoxHble 3¢upbl

O/HOOCHOBHBIE Tpe/iebHblE KapOOHOBBIE KHCIOTHI (MypaBbUHAsi W YKCYCHas KHCIIOTHI):
CTpoeHHe, (U3MUYEeCKMe M XUMUYECKHEe CBOMCTBa (0OIIME CBOMCTBA KHUCIOT, peaKlus
TepuHKalMM), TOIydeHHe | mnpuMmeHeHue. CreapuHOBas M OJIEMHOBas KHCJIOTHI Kak
MPE/ICTaBUTENH BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaK COJIM BBICIINX KapOOHOBBIX KUCIOT, UX
MOOLIEE JEHCTBHUE.
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CrnoxHble 3pHUPHl KaK MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. 'maponu3 ciaoxHbIX 3¢gupoB. Kupsl.
I'maponus xupos. [IpumMenenue xupoB. brosiorudyeckas posb KUpPOB

Tema 5.3. Coaep:xkaHue y4eOHOro MaTepuaJa YTIEBOJbL: COCTaB, Kiaccu(uKalus yrieBoaoB (MOHO-, 1U- OK 01
VYriesoasl U Tmojucaxapuabl). [Jroko3a — mpocTedmMii MOHOCAaXapua: OCOOCHHOCTU CTPOCHUS MOJIEKYIIbI, OK 02

(dbU3MYecCKe U XHMHYECKHE CBOMCTBA TIIIOKO3BI (B3amMojeiicTBue ¢ ruupokcuaom meau (I1), OK 04

OKHUCJICHHE aMMHUaYHbIM pacTBopoM okcuua cepebpa (I), BoccraHoBiIeHHE, OPOXKEHUE TIIOKO3bI),

HaXO0XJECHUE B MPHUPOAE, MPUMEHEHHE TJIIOKO3bl, OMOJOTHYECKas pOJib B JKU3HEIEATEIBHOCTH

opranusma uenoseka. @orocunte3. pykTo3a Kak U30MEP IIFOKO3BI.

Caxapo3za — mpeacTaBUTeNb AMCAXAPUIIOB, TUAPOJIHM3 CaXapo3bl, HAXOXKICHHE B MPHUPOAE H

MIPUMEHEHHUE.

[Tonucaxapuapl: KpaxMaa K LEJUII0J03a KakK MpUPOAHbIE MonuMepbl. CTpoeHHEe Kpaxmaia U

LEJUTI0NO3bI, (PU3NUECKHe U XUMUYECKHE CBOMCTBA KpaxMaina (THAPONIU3, KaueCTBEHHAs PeaKIus C

HOJIOM)
Tema 5.4. Conepxanue yueOHOro MaTepuaJia XuMHYeCcKue u dusnueckue CBOICTBa OK 01
OU3NKO-XUMUYECKUE KHCIIOPOJIOCOJIEPKAIIIMX ~ OPraHUYECKUX  COEAMHEHHA. TpuBHAlNbHAs M MEXKIyHapoIHas OK 02
CBOICTBA HOMCHKJIATypa, XMMHUYECKHUE CBOWMCTBA, CIIOCOOBI TOJMYYEHHUS CIIUPTOB M (PEHOIOB, KapOOHOBBIX OK 04
KHUCIIOPOJIOCOJEPIKAIINX | KUCTIOT U A(PUPOB, AIIbJIETUIOB U KETOHOB.
OpraHUYECKUX IIpakTnueckue 3anaTusa HoMeHknaTypa KUCI0pOA0COAEPKALUX OPraHUUYECKUX COETMHEHUH. OK 01
COeTMHEHUN CocraBneHue cxeM peakiui, XapaKTepU3yIOINX XUMHUYECKUE CBOMCTBA KUCIOPOAOCOAEPKALIUX OK 02

OpPraHWYECKUX COCIMHEHHM, N3y4YEHUE CBOMCTB PACTBOPA YKCYCHOM KHCIIOTBHI. OK 04
PA3JIEJI 6 A3O0TCOAEPXKAIINE OPTAHUYECKHUE COEIMHEHUA
Tema 6.1. Conep:xanue yueOHOro Marepuana AMUHBI: METHJIIAMHH — MIPOCTEHUININIA MTPEACTABUTEH AMHUHOB: OK 01
AMMHBL. COCTaB, XMMHUYECKOE CTPOCHUE, PU3NYECKUE U XUMHUYECKHE CBONCTBA, HAXOXKCHHE B MIPUPOJIE. OK 02
AMUHOKHUCIIOTHI. Coaepxxanue yuyeOHOro Martepuana AMHHOKHMCIOTHI Kak aM(QOTepHble OpraHU4ecKHe OK 04
benku coenuHeHus. Du3nyeckue M XHMHYECKHE CBOMCTBa aMMHOKHUCIOT buonmornueckoe 3HaueHHe

amMuHOKUCITOT. [lenTuasl. benku kak npupoanbie mosuMepsl. [lepBudHas, BTOprudHast U TPETHUHAS

CTpyKTypa OenkoB. XHMMHUECKHE CBOWCTBA OEJKOB: THUIPOJH3, ACHATypallus, KaueCTBEHHBIC

peakiuu Ha OeIKu

IpakTHyeckne 3ausaTHA CBONCTBA a30TOCOAECPKALIUX OPIrAHUUYECKUX COSIUHEHUN. OK 01

duznyeckue 1 XUMUYECKUE CBOIICTBA aMUHOB (PEaKUu ¢ KUCIOTaMU U TOPEHUS) 1 aMHUHOKHUCIIOT OK 02

(Ha mpuMepe TIUIMHA). OK 04
PA3JIEJ 7 BbBICOKOMOVJIEKYJIAPHBIE COEAUMHEHUSA
Tema 7.1. Conep:xanue yuyeOHoro marepuasa OCHOBHBIC TIOHSITHS XHUMHUHU BBICOKOMOJEKYIISPHBIX OK 01

18




[Inactmaccel. Kayuyku. | coelMHEHUN: MOHOMEp, IIOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALNM, CPEIHSI OK 02
Bosnokna MOJIeKyJispHas Macca. (OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISAPHBIX COCIUHEHUN — OK 04
IIOJINMEPU3ALMs U ITOJIMKOHIEHCALIMSL.
IIpakTnyeckne 3aHATHA MeTO/IbI CUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUH. OK 01
Os3nakomiieHHe ¢ oOpa3llaMu HPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKOB: OK 02
MJIACTMACCHI (TTOJIUATHIICH, TMOJUIIPOINUIICH, MOJMBUHWIXJIOPHUI, TMOJUCTUPOII); HATYpaJbHbIA U OK 04
CHUHTETHYECKHEe Kaydykd (OyTagueHOBBIH, XJIOPOIPEHOBBIH M  H30IPEHOBBII); BOJIOKHA
(HatypanbpHble (XJIONOK, ILIEPCTh, IIENK), WCKYCCTBEHHBbIE (AllETATHOE BOJIOKHO, BHCKO03a),
CUHTETHYECKHE (KAIPOH U JIABCaH).
PA3JIEJI 8 XHMMA B BBITY U TIPOU3BOJICTBEHHOM JEATEJIBHOCTH YEJIOBEKA
Tema 8.1. Coaep:xkanue ydeOHOro marepuana lIpaBuna IKOIOTHYECKH IeJIecO00Opa3HOTrO TOBEICHUS B OK 01
Xumuueckue ObITY U TPYIOBOM JEATENBHOCTH B ILENAX COXPAaHEHHs] CBOErO 3J0POBbS M OKpY’Karolien OK 02
TEXHOJIOTUHU IIPUPOJHOM Cpenbl, OMACHOCTh BO3JACHCTBHsS HAa >KUBBIE OpPraHU3Mbl OPraHMYECKUX BELIECTB OK 04
B IIOBCEJIHEBHOH | OT/ENBbHBIX KJIAcCOB (YIJIEBOAOPOMbI, CHHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKUE IPOU3BOJAHBIE, OK 07
U TpoeCCHOHATBHON | allbJCTUABI U Ap.), IOKA3aTeNb MPEASIbHO JOITYCTUMON KOHIIEHTPAIIMH U €T0 UCTIOJIh30BaHHUE.
NesITeIbHOCTH YenoBeka | Pob XumMum B 00eCHeYeHMM HKOJOTMUYECKOW, 3HEpreTMYecKod M MUIeBOH Oe30macHoCTH,
Pa3BUTHH MEIUIIMHBI, CO3JaHUN HOBBIX MAaTEPHUAIOB (B 3aBHCUMOCTH OT BHJIa TPOPECCHOHATLHON
JeSITeIbHOCTH), HOBBIX MCTOYHHUKOB 3HEPTuM (aIbTEpPHATUBHBIE UCTOYHUKH 3Heprun). [lonsrue o
Hay4yHBIX METOJaxX IIO3HAHUS BELIECTB M XUMHUYeCKUX peakuuil. IIperncraBienus o6 oOmux
Hay4YHbIX MPUHIMIAX HPOMBIIUICHHOTO IOJYyYeHHUs Ba)KHEHIIMX BEIIECTB (Ha MpHUMeEpax
MIPOM3BOJICTBA aMMHUaKa, CEPHON KHUCIOTbHI, METaHOJIa). XUMUS U 3/10pOBbE YEJIOBEKa: MpaBuia
0€30IaCHOTO HCIMOJIb30BAaHUS JIEKAPCTBEHHBIX MpEnapaToB, OBITOBOM XMMHUU B ITOBCEIHEBHOU
KU3ZHU
IpakTuyeckue 3anaTus [IpumMeHeHne XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C y4eTOM OymyIei OK 01
npoeCcCHOHATBLHOM 1eATebHOCTH. OK 02
Pemenne keiic-3agad 1o TeMaM: IHINEBBIE IPOAYKTHI, OCHOBBI PALUOHAIBHOIO ITUTaHUSA, OK 04
BAOXHEHIINE CTPOMTENbHBIE M  KOHCTPYKL[MOHHBIE  MAaTEpHalbl, CEIbCKOXO3HCTBEHHOE OK 07

MPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHuKa, MaTepHasbl MJis JJIEKTPOHUKH, HAaHOMAaTEpHUabl,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHHMKH OJHEPrHH, OpraHWYecKue W MUHEpajbHble YAO0OpeHus,
JICKAPCTBCHHBIC U KOCMCTUYECCKUEC IIPEIaparhkl, ObITOBas XUMHA, MaT€pUuajibl U3 UCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

3ammra: IlpencraBienne pe3yabTaTOB pEIICHWS Keic-3a7ad B (opMe MHUHHU-TOKJIaaa
(momyckaercs MCMOIb30BaHUE TpadUIeCKUX U MPE3CHTAMOHHBIX MaTEPHAIIOB)
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PA3JIE] 8

XHMMA B BBITY U TIPOU3BOJCTBEHHOU JEATEJIBHOCTH YEJIOBEKA

Tema 8.1.

Xumuueckue
TEXHOJIOTHH

B IIOBCEIHEBHOM
U 1npodeccuoHaTbHON
eITEILHOCTH YeJIOBEKa

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE

[IpaBuiia sxo0rUYecKy 11eaecoo0pa3HOro MoBeACHUs B ObITY U TPYAOBOH JNEATEIBHOCTH B IIEIAX
COXPAHEHUs CBOErO 3J0POBbS U OKPYXKAIOLIECH MPUPOJHON CpEeIbl, ONACHOCTh BO3JCUCTBHS HA
KUBBIE OPraHuW3Mbl OpPraHMYECKHX BEIIECTB OTAEIbHBIX KIACCOB (YIJIEBOAOPOJbI, CIUPTHI,
(eHOIbI, XJIOPOPTraHWYECKHE NPOU3BOJHBIC, aNbACTUIABI M J1p.), IIOKa3aTrelb MPEAeIbHO
JOMYCTUMOM KOHLIEHTPALlMU U €r0 UCIIOJIb30BaHUE.

Ponp xumum B 0OOECHEUEHUM DSKOJOTHYECKOW, IHEPTeTHUYECKON M MHUIIEBOW OE30MacHOCTH,
Pa3BUTUU METUIIMHBI, CO3JJaHIMHM HOBBIX MaTepUaNIOB (B 3aBUCMMOCTHU OT BHJIa MpodeccroHalIbHOM
I[GSITG.HBHOCTI/I), HOBBIX UCTOYHHUKOB SHCPIrun (aJILTepHaTI/IBHBIe HUCTOYHHUKHN 3Hepr1/m). ITonsatue o
Hay4YHBIX METOJaxX IMO3HAHUS BEHIECTB W XHUMHUecKux peakuuidl. [IperncraBienuss o6 oOmux
HAayYHBIX MNPHHIOHUIIAX MTPOMBINIJICHHOI'0 IIOJIYYCHHA BayKHEHIITIX BCUICCTB (Ha npumMepax
MIPOU3BOJICTBA aMMHUaKa, CEPHON KHUCIOTHI, METaHONA). XUMUS U 3/I0pOBbE YelOBEKa: MpaBuia
0€30MMacHOTO HCIIOJIb30BaHUsS JIEKAPCTBEHHBIX MPENApaToB, OBITOBOH XWMHH B IOBCEIHCBHOU
KU3HU

OK 01
OK 02
OK 04
OK 07

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

HpI/IMeHeHI/Ie XUMHNYCCKHNX BCIICCTB H TEXHOJIOTUN C y4eTOM 6y,Z[y'H_ICI71 HpO(I)eCCI/IOHaJ'IBHOI‘/‘I
JACATCIIBHOCTH.

Pemenue Keﬁc-3anaq o TeMaM: MNHUIICBBIC MPOAYKTHI, OCHOBbBI pPALMOHAJIBHOI'O IIATAHU,
BayKHEHIIIHE CTPOUTCJIIbHBIC n KOHCTPYKIIMOHHBIC MaTcpuraibl, CEIIbCKOXO03SMCTBCHHOC
MMpOU3BOJACTBO, KpaCKH, CTCKJIO, KEpaMHWKa, MATCpUAJIbl IS SJICKTPOHUKH, HAHOMATCPHUAJIbI,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKU OSHEPTrHUU, OPraHUYCCKHUEC W MHUHCPAJIbHBIC y,[[06peHI/I$I,
JICKAPCTBCHHBIC U KOCMCTUYCCKUEC ITPEIaparhl, ObITOBas XUMHA, MaTC€pUuajibl U3 UCKYCCTBCHHBIX U
CHUHTCTUYCCKHUX BOJIOKOH.

OK 01
OK 02
OK 04
OK 07

Bcero:

69
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2.4. TemaTH4ecKHid IUIaH U COAEPKAHME Y4eOHOM IMCUUILIUHBI XUMUS (3204HOE OTeJIeHHe)

HaumenoBanue Coaepixanue yueOHOro MaTepuasa, JeKIUH U NPAKTHYEeCKHe 3aHATHS, CAMOCTOsITeJIbHasi padora O0bem ®opmupye
pa3aesioB U TeM o0y4yarouuxcs, KypcoBasi padbora 4acoB Mble
KOMIIETEHI]
UM
1 2 3 4

Paznea 1 OcCHOBBI CTPOEHHS BellecTBa

Tema 1.1. Coaep:xxaHue yueOHOro MaTepuaJia 1 OK 01

OcHoBHbIE CoBpemeHHass Mojenb CTpoeHuss aroMa. CHUMBOJMYECKUN S3bIK XUMUU. XHMHUYECKUH DJIEMEHT. OK 02

XUMHYECKUE DnektponHas KoHpurypamus atoma. Kimaccupukamus XUMHUYECKHX BIIEMEHTOB (s-, P-, O-3J1€MEHTHI). OK 04

MIOHSATHUSA U BaneHTHbIE 3JIEKTPOHBI.

3aKOHBI, cTpoeHue | CaMocTosiTeIbHASI padoTa 2
aTOMOB Crtpoenue aToMa. DNEeKTPOHHbIE KOH(MUTYPALIUA ATOMOB XMMHUECKHUX AJIEMEHTOB.
XUMHICCKHUX OCHOBHBIE KOJINYECTBEHHbBIE 3aKOHBI B XUMHUH U PACUETHI 110 YPABHEHUSIM XUMUYECKUX PEAKIIUI
JJIEMCHTOB (OtHOCUTENbHBIE aTOMHAs U MOJIEKyJsipHas Macchl. MomnsipHas macca. KonndectBo BemectBa. MaccoBast
J0JIs1 BelecTBa. 3akoH ABoraapo. MomsipHbIil 00beM ra3oB. OTHOCHTENbHAS TIJIOTHOCTh ra3oB. Pacdersl
M0 YypaBHEHHUSM XHMHUYECKHMX PEAKIUil ¢ HCIONb30BAaHHEM MAacCOBOM [IOJIM BEIIECTBA, O0beMa
(HOpMaJIbHBIE YCIIOBHUSI) ra30B, KOJIMYECTBA BEIIECTBA).

Tema 1.2. Coaepixanue yueOHOro MaTepuasa 1 OK 01
[Iepnonnueckuit | [lepnoandeckas cucreMa xuMudeckux ieMeHToB /.M. MenaeneeBa. ®u3ndeckuii CMbICI OK 02
3akoH M Tabmuna | [lepuoanueckoro 3akona JI.M1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX OK 04

J .. MenneneeBa | 3JIeMEHTOB, 00pa3yeMbIX HMH MIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C IMOJIOKEHUEM
XMMHMYECKOTro 3yieMeHTa B [lepnonnueckoil cucreme.
CamocrosiTesibHas padora 2

Cocrasnenue onopHoro koHcnekra (OK), pemenue npobaeMHO-CUTYallMOHHBIX 33IaHUN TIO TEMe:
Meramueckue / HEMETAUTMYECKHE CBOMCTBA, AJIEKTPOOTPHUIATEIHHOCTh XWMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUHU C UX DJIEKTPOHHBIM CTPOEHHUEM U TOJOKEHHEM B NEPUOJIUYECKONM CHUCTEME XUMUUYECKHX
anemenToB /.M. Menneneena.

Tema 1.3.
Crpoenne

Conep:xanue yueOHOro MaTepuaJia
CrtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. Buabl XuMuyeckol cBs3M (KOBaJIEHTHas HEMOJIApHAs H
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BEILECTBA
Y pupoja
XUMHYECKOH CBI3U

HOHHpHaH, HOHHAasiA, MCTATINYCCKad, BOIIOpOI[HaH CB}ISB). BaJICHTHOCTB. 3JICKTpOOTpI/II_[aTCJIBHOCTI>.
Crenedb okucieHua. oHBI: KaTUOHBI 1 aHUOHKEI.

CamocTrosiTesbHasi padora

[Ipupoa XMMHUYECKOM CBSA3H.
CreneHp OKMCIIEHUS 3JIEMEHTOB B IIPOCTBIX U CJIOXKHBIX BEIIECTBAX

Tema 1.4. Conep:xanue yueOHOro MaTepuaJia OK 01
Knaccudukanms, | Knaccudukanus Heoprannueckux BemecTB. [IpocTeie u cioxHbie BemnecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX OK 02
HOMEHKJIATypa U | BeIIEeCTB (OKCHU/bI, TUAPOKCUIBI, KUCIOTHI, COJHU). B3auMOCBA3b HEOpraHMUECKUX BEUIECTB. ArperatHble OK 04

CTpOCHHE cocrosiHus BemiecTBa. Kpucramnmmyeckue u amop¢Hble BemiecTBa. THIBI KPUCTAJUIMUECKUX PEIIETOK
HEOpPraHWYecKuX | (ATOMHasi, MOJIEKYJspHasi, MOHHAs, METaJuIM4yecKas). 3aBUCUMOCTb (PU3UYECKHUX CBOMCTB BEIIECTBA OT

BEIIECTB TUIA KPUCTAJUIMUECKOHN perIeTKy. 3aBUCUMOCTh XMMHUECKON aKTUBHOCTU BEIIECTB OT BHJAAa XMMHUYECKOMN
CBSI3M U THIA KpUCTa/uIM4eckor pemeTku. [IpuunHel MHOrooOpasus BEIIECTB.
CamocrositesibHas padora
Pemrenne mnpakTHyeckux 3aJaHMi MO KJIacCH(UKAIMK, HOMEHKIIATYpe M XHMHUYECKUM (opmynam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB.
Tema 1.5. Conep:xaHue yueOHOro MaTepuaJia OK 01
Tunsl xumuueckux | Knaccudukanus mo pa3HeIM NpU3HAKaM XUMHUYECKHX PEAKIINH ¢ y4acTHEM HEOPraHM4eCKHX BEIIECTB. OK 02
peakuui VYpaBHeHUsI OKUCIEHUsI-BOccTaHOBIIEHUS. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb. OK 04
CocraBiieHre U YypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPO/IE, TPOU3BOJICTBEHHBIX IpOIIeccax U
KU3HEIESITEIbHOCTH OPraHU3MOB.
CamocrosiTesbHasi padoTa
CocraBieHre OMOPHOT0 KOHCIEKTa « THUIbl XUMUYECKHX peakIMii» (XapakTepUCTHKA PEaKIUi M0 pa3HbIM
MIpU3HAKaM).
Tema 1.6. Coaep:xanue yueOHOro MaTepuasa OK 01
CxkopocTb CKopocTh peaklliy, €€ 3aBUCUMOCTb OT pa3IUYHbIX (PAKTOPOB: TMPUPOABl PEArupYOIIMX BEILIECTB, OK 02
XUMHYECKHUX KOHLIEHTPALlU PEarupyoLInX BELECTB, TEMIIEPATYpPhI U IUIOIIAIN PEAKIIMOHHON OBEPXHOCTH. TEIIoBbIE OK 04
peakuui. 3¢ (}eKThl XUMHUYECKHUX peakluii: 3K30- U dHAOTepMUYeckue peakuuu. OO0paTuMble peakliui. XUMHUYECKOe
XHUMHYECKOE paBHOBecre. DaKTOpbI, BAMSIONIME HA COCTOSHUE XMMHUYECKOIO paBHOBECHUS (KOHIIEHTpALUs peareHTOB
paBHOBECHE WJTU TIPOJTYKTOB PEAKINH, AaBieHue, Temneparypa). [Ipunnumn Jle llatense.

CamocrositesibHas padora

IIpakTryeckas padorta: BiausHue pa3anuHbIX (pakTOpOB Ha CKOPOCTh XUMHUYECKOM peaKIH.
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 3a/laHUi Ha aHanu3 (AKTOpOB, BIUSIONUMX HAa H3MEHEHHE
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CKOpPOCTU XMMHYECKON PEAKIIUU.

Pemienue mnpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHWil Ha mnpuMmeHeHwe npuHnuna Jle-lllarense s
HAXOX/ICHUS HAMPABJICHHS CMEIIEHUSI PABHOBECHS XMMHUECKON PEaKuy U aHaau3 (paKkToOpOB, BIMSIOIIUX
Ha CMEUIEHUE XMMUYECKOTO PABHOBECHSI.

Tema 1.7.
PactBopsI, TEOpUs
3JIEKTPOJIUTUYECKO
U qucconuanuy u

HOHHBIN 00MeH

Conep:kanue y4eOHOIro MaTepuaa

PactBopel. Buabl pacTBopoB 1o coAep>KaHUIO pacTBOPEHHOro BemiecTBa. PactBopumocts. [lonsrue o
JUCIEPCHBIX cucTeMax. VICTMHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas 10l BELIECTBAa B PacTBOPE.
[Tonsitue o Bomopoanom mnokaszarene (pH) pactBopa. Dnexkrponutuyeckas nucconuanus. CunbHbIE U
cJ1a0ble AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI. Peakiiny noHHOro oOMeHa.

CamocrosiTesibHasi padoTa

Pemenue 3agad no reme «PactBopbi». OK 01
DNEeKTPONUTHYECKAs TUCCOLUALIHS. OK 02
Peakiiun nonHoro oOMeHa, cpejia BOJHBIX PaCTBOPOB. OK 04
Pa3nen 2. Heoprannueckasi xXumust
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia OK 01
®uzuko- Mertamner. O0mme Qu3nuecKkue W XUMHYECKHE CBOMcTBAa MeTauioB. CrocoObl TOJy4eHus. 3HaueHUe OK 02
XUMUYECKUE METAaJUIOB U HEMETAJJIOB B IPUPOJE U KUZHEEATEIbHOCTH YEJIOBEKa U Opranu3MoB. Koppo3us MeTaios: OK 04
CBOICTBa BU/JIbI KOPPO3UH, CIIOCOOBI 3aIUTHl METANIOB OT KOPPO3UH.
Heoprannueckux | Hemeramnel. O0mue pusndeckre 1 XUMUYECKUE CBOMCTBA HEMETANIOB. THUIHYHbBIE CBOWCTBA HEMETAIJIOB
BEILIECTB IV— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COCIMHEHUN HeMeTauioB. KpyroBopoThl OHMOT€HHBIX

3JIEMEHTOB B IIPUPOJE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB, THIPOKCHIOB, KHUCIOT,
coneil u Ap.). 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCTUHEHHH,
BBICIITNX OKCHJIOB U THAPOKCHJIOB.

CamocrosiTesbHast padora

CocraBnenue Tabmuibl (pU3NYECKHE W MEXaHHMUECKHE CBOWCTBA METAJUIOB, KJIacCHU(UKAIMS CIUIABOB),
pernieHue npooJIeMHO-CUTYAIITMOHHBIX 3alaHuii 110 TemaMm: Metasuibl. HemeTauibl.

Pa3nea 3. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHUH

Tema 3.1.
Crpoenue u
HOMEHKJIaTypa
OpPTaHHYECKUX

CamocrosiTesibHas padoTa
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BEILECTB IIpeamer opraHn4eckoi XUMHUM: €€ BOSHUKHOBCHHUE, Pa3BUTUE U 3HAUCHHUE B ITOJIy4YEHUU HOBBIX BEILECTB U OK 01
MarepuayioB. Teopusi CTpOeHUsI opraHnyeckux coequHeHuit A.M. bytnepoBa, €€ OCHOBHbBIEC MOJIOKEHHS. OK 02
CrpykrypHble (OpMYJIBl OpPraHWYECKHX BemiecTB. l['omojorus, wuzomepusi. XHUMHYECKass CBS3b B OK 04
OpPraHUYECKUX COEIMHEHUSAX: KpPAaTHBIE CBSI3H, G- U TT-CBA3H.
Homenknarypa opraHMueckux COeJUHEHHH.
Pa3nen 4. YriaeBoaopoanbt
Tema 4.1. Coaeprxanue yueOHOro MaTepuasa OK 01
VYrieBogopoapl 1 | XUMUYECKOE CTPOEHUE U HOMEHKIIaTypa Y B: OK 02
UX NPUPOHbBIE - IpE/IETIbHBIE YIIIEBOIOPOABI (AJIKaHbI U LIUKIIOAJIKAHBI); OK 04
UCTOYHUKHU - HenpezebHble (AIKEHbI, ATKHUHbBI U aJIKaIUEeHbI);
- apOMAaTUYECKHUE YIIIEBOJAOPOIBL.
[IpuponHble UCTOYHMKM YriieBooponoB. Ilpuponusiii ra3 u nonmytHsle HedTsHble razpl. Hedts u eé
npoucxoxaeHue. Criocoosl nepepadoTky He(pTU: NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaTUTUYECKUI),
MIUPOJIU3. [IpoaykTsl nepepabotku  HedTH, UX  IPUMEHEHHEe B  IPOMBIIUICHHOCTH
u B ObITy. KaMeHHBIH yronb U IPOJYKTHI €ro nepepadoTKH.
CamocrosiTesibHas padora
XHUMUYECKOE CTPOCHHE U HOMEHKJIaTypa Y B
Pazpnen S. Kuciopogocoaep:kauue opraHu4eckie coeJuHeHUs
Tema 5.1. Conep:xanue yueOHOro MaTepuaJia OK 01
Cnuptsl. ®enon | [IpenenbHble 0JTHOATOMHBIE CIUPTHI: CTPOCHNE, HOMEHKJIATypa, FTOMOJIOTHSI, U30MEPHS OK 02
MHoOroaroMHsle CIUPTHL: CTPOCHHE, HOMEHKJIATypa, TOMOJIOT s, U30MEpHSL. OK 04
denou
Tema 5.2. Coaep:xanue yueOHOro MaTepuaa OK 01
Anbaeruapl. Anbaerupl ¥ KETOHbI: CTPO€HNE, HOMEHKJIaTypa, TOMOJIOTHSI, N30MEPHSL. OK 02
KapOonoBsie OHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOThI: CTPOCHHE, HOMEHKJIATYpa, TOMOJIOTHsl, H30MEpHSl. OK 04
KHCIIOTBHI. CrnosHble 3(upbl, )KUPBL: CTPOEHUE, HOMEHKJIATypa, n3oMepus. [ MIpoan3 clioKHbIX 3(UPOB U KHUPOB.
Cnoxusle 2¢pupsl | CamocTosiTeJIbHAast padoTa
Knpbl [Ipakthdeckas pabora: HoMmeHKIaTypa ¥ HM30MEpHs KHCIOPOACOAEPIKANIUX COEIMHEHH (CIHMPTEL
aJIbJIeTU1bl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(UpPHI).
Tema 5.3. Conep:kanue y4e0OHOIro MaTepuasa OK 01
YrieBobl VYraeBojbl: cocTaB, Kiaccu(uKanus yrieBo1oB (MOHO-, AU~ U MOJIMCAXapUIbl). OK 02
OK 04
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Tema 5.4.

CamocrosiTesibHast padoTa

CaoticTsa OU3NKO-XUMUYECKHE CBOMCTBA KHUCIOPOACOACPKAIINX OPraHUMYECKHX COCAWHEHHA: CHHUPTHI U (HEHOJIHI, OK 01
OpTaHMHYCCKIX KapOOHOBBIE KUCIIOTHI ¥ 3(PUPHI, AJIbICTUBI U KETOHBI, )KUPBI, YTIIECBOIbI. OK 02
COCTMHCHUI [Mpaktnueckas paborta: OdQopmiIeHUEe CpPaBHUTEIBHBIX TaOJIMIl, OIOPHBIX KOHCIEKTOB, PELICHUE OK 04
pOOJIEMHO-CUTYAIIMOHHBIX 33aJJaHUH 110 JaHHOH TeMe.
Pa3znen 6. A3oTconepkaimye opraHudecKkue coe{uHeHust
Tema 6.1. Coaeprxanue yueOHOro MaTepuasa
AMUHBI. Amunbl. AMHHOKHCIOTHL. benku (cTpoeHue, kiaccupukanus OEIKOB IO pa3HBIM IPU3HAKAM,
AMUHOKHCIIOTBL. | HOMEHKJIATypa aMHHOB, OMOJIOTHYECKOE 3HAYEHNE AMUHOKHCIIOT M OJIKOB).
benku CamocTrosiTesbHasi padora OK 01
[TpakTuueckas pabora: @U3NKO-XUMUYECKUE CBOWCTBA OCITKOB. OK 02
IIpakTnueckas pabora: @yHKIMH OEIKOB. OK 04
Pa3pnen 7. BeicOKOMOJIEKYISIpHBIE COCAUHEHUS
Tema 7.1. CamocrosiTesibHas padora
[Imactmaccel.
Kayuyku. Bonokna | [Ipaktnueckast pabora: aHayIU3 U KJIacCU(UKAIUs BEICOKOMOJICKYISIPHBIX COSAMHEHUM. OK 01
OcCHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYISIPHBIX COSIMHEHMI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, OK 02
CTENEHb MOJIMMEPHU3aLINU, CPEIHSISI MOJIEKYJIsIpHasl Macca. OK 0
OcHOBHBIE METOBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSTUHEHHUIN — OTUMEPU3aIIHsl U TOJMKOHACHCAIIUS.
O3HakoMJIeHHE ¢ o0pa3lamMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB: IJIACTMACChI
(MOAMATUIICH, TTOJUITPOIUIICH, TOJTUBUHUIXJIOPH, TIOTUCTHPOIT); HATYPAIIbHBIN U CHHTETHYECKHUE KaydyKU
(OyTanueHOBBIN, XJIOPOIPEHOBBI M H3OMPEHOBBIN); BOJOKHA (HATypajbHBIE (XJIOMOK, LIEPCTh, MIEINK),
HCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KallpOH U JIaBCaH).
Pazgen 8. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa
Tema 8.1. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE OK 01
XuMus B OBITY B [ Xpyvps u 300poBbe HeNoBeka: MPaBHIa OE30MACHOTO HCIIONB30BAHUS JEKapCTBEHHBIX IPENapaTos, OK 02
NIPOU3BOACTBEHHON | Grir0B0if XHMHH B MOBCEIHEBHOM »KU3HH, OTTACHOCTH BO3JEHUCTBUS HA JKUBBIE OPIaHM3MbI ONPEIEICHHBIX OK 04
NEATEILHOCTH BEIIECTB. OK 07
4eJI0BEKa

IIpencraBnenus 00 0OIMMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO MOJYYEeHUs BXKHEHIIINX BELIECTB.
ITokazarenn sKoJ0rn4eckor 6e30MacHOCTH MPOU3BOJICTBEHHOM CHCTEMBI.

CamocrosiTesbHast padora
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[TpakTuueckast pabora: Pemenne mpoOIeMHO — CHTYaI[MOHHBIX 3aJaHUi (aHAJINU3 TEKCTOB, COACpPIKAHUE
KOTOPBIX CBSI3aHO C TIPOM3BOJICTBAMU BEIIECTB W OIKOJOTUYECKOW Oe3omacHocThio, monsTHeMm I[I/IK
BCIICCTB, IIpaBUJIaMU HCIOJIB30BAHUA JICKAPCTBCHHBIX IIPCIIapaTos, 6BITOBOI>'I XUMHHU B HOBCCI[HGBHOfl
KU3HH).

Pemrenue pacueTHbIX 3aJad Ha COCTaBJIEHUE MaTepuaibHOrO OaylaHca (IIPOM3BOJCTBO BEHIECTB), HA
oIpeziesIeHUE BBIX0JIa MPOAYKTa PEeaKIMH, Ha pacyeT 00beMa BEIOPOCOB 3arpsi3HSIONINX BEUIECTB.

Bcero:

69
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3. YCJIOBHS PEAJIM3AIIMY YYEFHOM JJUCITUITIJIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrneyeHu 10
Peanuzanus nmporpaMMbl y4eOHOM TUCHUIITUHBI TPEOYeT HATU4Ks Yy4eOHOTOo
KaOuHeTa.
Ob6opynoBanne yueOHOTO KaOUHETA:

NOCaI0YHbIE MECTA MO KOJIMYECTBY CTYJEHTOB, padouee MECTO IPENoJaBaTels;
pabouast HemeoBas JOCKa;
JEMOHCTPALIMOHHBIN CTOJ (JJ1s1 IEMOHCTPAIIMM XUMUYECKOTO SKCIIEPUMEHTA);
BBITSDKHOM IKad;
CpEICTBa HArJSAHOCTH (HArjsAHbIE MOCOOMsT — Y4eOHHKH, COOpHUKM 3343y U
YOPAKHEHUH, KapTOUKH, pPa3JaTOYHbIA IUIAKTUYECKHM Marepuan; TaOIHIIbl,
KOJUIEKIIUH, [IAPOCTEPKHEBBIE MOJIETTU MOJIEKY);
00OpyZI0OBaHUE U CPEICTBA JJIsI MPOBEACHUS JIEMOHCTPAIMOHHOIO XMMHYECKOTO
HKCIIEpUMEHTa (XMMHUYECKasi MOCyJa, XMUMHUYECKHE IMPUHAJIEKHOCTH, MPHUOOPHI,
XUMHUYECKUE PEAKTUBBI, MAaTEpUabl).

TexHuyeckue cpeacTBa 00y4eHHsI: CUCTEMA MYJIbTUMENA.

3.2. UudopmannonHoe odecnevyeHne o0yueHust
OcHoBHas JuTEparypa

1. T'abpuensn, O. C. Xumus. 10 knmacc: 6a3oBwiii ypoBeHb : yueOHuk / O. C.
INabpuensn. — 10-e u3n. — Mocksa : Ilpocsemenue, 2022. — 194 ¢. — ISBN
978-5-09-101657-4. — TexcT : ACKTPOHHBIN // DIEKTPOHHBIN pecypc udpoBoi
obpazoBarenpHoli cpeasl CIIO PROFo6OpazoBanme : [canr]. — URL:
https://profspo.ru/books/132368

2. Tl'abpuensn, O. C. Xumus: 11 kmacc: 6a30Bbiit ypoBenb : yueoHuk / O. C.
["a6puensa. — 9-e m3a. — Mocksa : [Ipocsemienne, 2022. — 226 ¢. — ISBN 978-
5-09-101658-1. — TekcT : 2IEKTPOHHBIA // DIEKTPOHHBIM pecypc LUPpoBOI
obopazoBarensHoil cpenpl  CIIO PROFoOpazoBanme : [cakit]. — URL:
https://profspo.ru/books/132376

JIEKTPOHHBbIE PecypChl
1. JIobanoBa, B. I'. Xumust. U3yuyaeM XxuMuio: XuMU4YeCKasi HOMEHKJIATypa:
yuebHoe nmocobue / B. I'. JlIobanoBa. - MockBa: M3narensckuit Jlom MUCuC,
2022.-51c.
https://www.iprbookshop.ru/129534.html
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2. l'apmmn, A. I1. Opranndeckasi XuMusi B pUCYHKax, Ta0IuIax, cxemax: yueOHoe
nocobue / A. I1. I'apmun. - Cankt-IletrepOypr: XUMUN3 AT, 2022. - 184 c.
https://www.iprbookshop.ru/121306.html

3. JIutBunoga, T. H. O6mias u Heoprannueckas xumusi: yueOHuk / T. H.
JlutBuHOBa, A. B. Tem3okoBa, A. T. TxakymmHoBa. - Poctos-Ha-/lony: ®eHukc,
2021. - 554 c. https://www.iprbookshop.ru/104644.htmi

4. baOkoB, A. B. Heopranuueckas xumusi. ATOMBI U XUMU4Yeckue peakuuu. EI'D,
OJTUMIINA/IBI, TOCTYIUJICHHE B BY3: yueOHOoe rmocobue / A. B. babkos, I1. A. baObkos.
-Mocksa: JlabopaTopus 3Hanuii, 2023. - 381 C.
https://www.iprbookshop.ru/127696.html

5. Hanunos, B. H. C6opnuk 3aaa4 mo xumuu: yueoHnoe nocodue / B. H. Jlanuos,

E. A. Motuna. - BopoHex: BOpoHEKCKHI TOCYyTapCTBEHHBIN YHUBEPCUTET
WH)XCHEPHBIX TexHosorui, 2021. - 148 c.

https://www.iprbookshop.ru/119648.html

6. Ky3emenko, H. E. Hauana xumuu: yueonoe nocooue / H. E. Ky3pmenko, B. B.
Epemun, B. A. IlonkoB. - MockBa: JlaGoparopus 3Hanuii, 2020. - 705 c.
https://www.iprbookshop.ru/98563.html

7. Janunos, B. H. Hauansnsiii kypc xumuu. B 2 gactsx: yuebHoe nmocodbue / B. H.

Janunos. - 2-e usn. - BopoHex: BopoHexckuil rocynapcTBEHHBIH YHUBEPCUTET
WH)XEHEPHBIX TexHosorui, 2020. - 108 c.

https://www.iprbookshop.ru/106447.html

8. FOpoBckasi, M. A. OcHOBBI OpraHu4Yeckor XumuM: yuyeOHoe mocodue / M. A.
FOposckas, A. B. Kypkun. - MockBa: Jlabopatopus 3nanuii, 2020. - 238 c.
https://www.iprbookshop.ru/4586.html

JIEKTPOHHBbIE pPecypChl

1. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) (3eKTpOHHAast OMOIHOTEKA)
2. http://gotourl.ru/4792 (http://periodictable.ru/) (CBONCTBa XMMHUYECKUX DJIEMEHTOR)
3.http://www.xumuk.ru (CTIpaBOYHO-UH(POPMAITMOHHBIN TTOPTAIT)

4. http://orgchemlab.com/ (;1aGopatopwst)

5. http://gotourl.ru/4785 (xypHana « XUMUS U KU3HBY).
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3.3. IlepeueHb 3aHATHII, TPOBOAUMBIX B AKTUBHBIX U HHTEPAKTHUBHBIX

dpopmax

OO611ee KOIUYECTBO ayAUTOPHBIX 4acoB — 64 yacoB
3aHATHS B aKTUBHBIX U HHTEPAKTUBHBIX (popMax — 12 yacoB

Tewma 3aHATHA 4achl dopMa IpoBEACHUS
1. Ilepuonnueckuii 3akoH u [lepuonnueckas cucrema 2 | Pabora B ManbIx rpynmnax
xumMuueckux asemenToB J[. . MeneneeBa, ux CBsI3b (TEeXHOJIOTHUSL COTPYAHUYECTBA)
C COBPEMEHHOM TEOPHUEN CTPOEHUSI aTOMOB
2. TUTIBI XUMHYECKUX PEaKIIHi 2 | PaGora B ManbIX rpymmax

(TEXHOJIOTUSI COTPYJTHUYECTBA)

3. CKOpOCTh XUMHYECKUX PEAKIUM. 2 | PaGora B ManbIX rpyrmnmax
XUMHUYECKOE PABHOBECHE (TEeXHOJIOTHUSI COTPYAHNYECTBA)
4. PacTBOpBI, TEOpUS 3IEKTPOJIUTUYECKON 2 PaGora B ManbIx rpymnmnax
JIMCCOLMAIIMU U HOHHBIA OOMEH (TEeXHOJIOTUSI COTPYTHUYECTBA)
5. Knaccudukanus, ctpoeHre 1 HOMEHKIIaTypa 1 | MunHu-nexuus
OpraHMYECKUX BEIIECTB
6. XumMuieckre TeXHOJOTUHU B TIOBCETHEBHOM 2 | [IpeseHTanuu ¢ UCHOIB30BAHUEM

U Ipo(eCCHOHATBHOM NeATEIbHOCTH YeI0BeKa

Pa3JIMYHBIX BCIIOMOT'aTCIbHBIX
CPCIACTB
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4. KOHTPOJIb M OLEHKA  PE3YJbTATOB OCBOEHMII
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

KoHTpoib M OLEHKa pacKpBIBAIOTCS dYepe3 AUCITUIUITMHAPHBIE PEe3yJIbTaThl,
YCBOCHHBIC 3HAHUS U MPUOOpPETEHHBIC CTYAECHTAMU YMEHUS, HalpaBJICHHBIC HA
dbopmupoBaHre 00MUX ¥ MPOHEeCCHOHATBHBIX KOMITETESHITHN.

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema THun oeHOYHBIX
KOMIIeTeHIUA MeponpusTHI
OK 01. Beibupats criocoObt P 1, Tema 1.1-1.7 VYcTHBIH onpoc
peuieHus 3a1a4y P2 Tema2.1,2.2 TectupoBanue
poheCCHOHATLHOM P 3, Tema 3.1 Pemenue pacy€THbix 3a1au
JEeATeIbHOCTH P 4, Tema 4.1 Keiic - 3aganus
PUMEHUTENBHO K PS5, Tema 5.1-5.4 [TpoekThr
paznuuabiM KoHTeKcTaM OK P 6, Tema 6.1 ITpakTuueckue paboTeI
P7,Tema 7.1 Brmonnenne 3aganuii
P 8, Tema 8.1 I1-o/c IPOMEXYTOYHOH aTTeCTaluu
OK 02. Ucnonb30BaTh P1,Temal2,614,1.6,1.7 VYcrHbIl onpoc
COBpPEMEHHBIE CPEICTBA P2, Tema2.1,2.2 TectupoBanue
MMOMCKa, aHaIn3a 1 P4, Temad4.1,4.2 Pa3zHoypoBHEBBIE 3aaHUS
uHTepnperanuu nHpopmanuu, | P 5, Tema 5.2-5.4 Keiic - 3amanus
Y MTHPOpPMAIMOHHBIE P 6, Tema 6.1 IIpoexTbr
TEeXHOJIOruH /17151 BhinosiHeHust | P 7, Tema 7.1 [IpakTuueckue paboThl
3a/1a4 MpoQeCcCHOHATILHON P 8, Tema 8.1 IT-o/c Brinonnenue 3aganuit
JeATETbHOCTH IIPOMEKYTOUHOM aTTeCTaluu
OK 04. P 1, Tema 1.7 VYcrHbIil onpoc
D pexTuBHO P2, Tema2.1,2.2 TectupoBanue
B3aHMO/ICHCTBOBAT P4, Tema4.1,4.2 Pemenne pacué€rHbIx 3a1a4
paGoTaTh B KOJLIEKTHBE 1 P 5, Tema 5.2-5.4 Pa3noypoBHEBbIE 3a/1aHUA
KOMAHIE P 6, Tema 6.1 Keiic - 3amanns
P 7, Tema 7.1 I'pynnoBsie mpoeKTHI
P 8, Tema 8.1 I1-o/c [IpakTuueckue paboOThI
Brinmonnenue 3aganui
MPOMEKYTOYHOM aTTECTANKU
OK 07. ConeiicTBOBaTH P 7, Tema 1.7 VYcrHbIl onpoc
COXpPaHEHUIO OKp}/}KaIOI]_[eﬁ P35, Tema 5.1 TeCTI/IpOBaHI/Ie
CpeTTBL, pecypeochepeskeH o, P 8, Tema 8.1 IT-o/c Pa3vH0ypOBHCBBIe 3aJaHus
MPUMEHSTh 3HAHUS 00 Keiic - sananms
IIpoekThr
MSMCHCHHH KiMara, [IpakTuueckue paboThI
MPUHIIUIIBI OEPEKITUBOTO BBIIIOHEHHE 32 IaHHi
IPOU3BOJCTBA, 3)HEKTUBHO IIPOMEKYTOUHOM aTTECTalUU
JIEWCTBOBATH B YPE3BbIUYANHBIX
CUTYaIUIX

Cocrasurens nporpammsl: YepHuka E. f1.
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