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1. IACIIOPT PABOYEWM IMPOI'PAMMBI YUYEBHOM JTUCIHUILJIAHBI
OVI1.12 XUMUs

1.1. MecTo y4yeOHO# IMCHMILIMHBI B CTPYKTYpe OCHOBHOM MPo()ecCHOHATbHOM
o0pa3oBaTeJIbHON MPOrpaMMbI:

Oo61eo6paszoBatenbHas nucuuminia OYII.12 Xumus uzyqaercs Ha 0a30BoM
ypOBHE B 00111€00pa30BaTeIbHOM IIUKJIE Y4EOHOT0 MJIaHa OCHOBHOM
npodeccuoHaIbHON 00pa30BaTeIbHON MPOTrpaMMbl 1 crieruaibHocTu 38.02.01
DKOHOMUKA U OyXTaNTePCKHil y4eT (110 OTpacysim)

1.2. Heﬂl/l ! IVIAHUPYEMbIE PE3YJIbTAaThl OCBOCHHUA TUCIHHNIIJINHBI

1.2.1. lenu u 32124 JUCUUIIJINHBI

@OopMHUPOBAHUE Y CTYJICHTOB MPE/ICTABICHUS O XUMUYECKOW COCTaBIISIFOLIEH
€CTECTBEHHO-HAYUYHOW KapTHHBI MUPA KAK OCHOBBI PUHSTHUS PEIICHUN B
YKU3HEHHBIX U MPOU3BOJACTBEHHBIX CUTYAIUIX, OTBETCTBEHHOTO [TOBE/ICHUS B
IIPUPOJIHOM Cpene.

3agauu JUCLUILINHBL:

1) copMupoBaTh NOHMMAHNUE 3AKOHOMEPHOCTEH MPOTEKAHUS XUMUUECKUX
MPOLIECCOB U ABJICHUU B OKPYKAKOWIEH CPEE, LIEJTOCTHOW HAYYHOU KapTUHBI MUPA,
B3aMMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABISATH (DOPMYJIbI HEOPTAHUYECKUX U OPTaHUYECKHUX
BEIECTB, YPABHCHHS XUMHUECKUX PEAKIINid, OOBSICHITH KX CMBICII,
HWHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMHpoBaTH HABBIKK MPOBEACHUS MPOCTEUIITUX XUMUYECKUX
HKCIIEPUMEHTAIBHBIX UCCIIEA0BAHUM ¢ COOJIIOICHUEM MPaBHII O€30MACHOTO
oOpalieHus ¢ BeliecTBaMu U J1adOpaTopHbIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHSI UCTIOJIB30BaTh MHPOPMAIIUIO XUMUUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHUS MTPOTHO3UPOBATH TTOCIIECTBUS CBOCH JEATEIHHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopMHpoBaTH NOHUMAHUE 3HAYUMOCTU JTJOCTUKEHUN XUMUUECKON HAYKU U
TEXHOJIOTUH JJIsl Pa3BUTHS COIMAILHON U MMPOU3BOJICTBEHHOM cep.



1.2.2. Il;manupyemMblie pe3yabTaTbl 0CBOEHHS 001e00pPa30BaTe/bHOI IMCHMILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Kon u IlnannpyemMble pe3yabTaThl 0CBOCHUS JUCHUNIMHBI

HaHMeHOBaHMHe

(popmupyembix OO0mue JAucuunimHapHble

KOMIIeTeHI[ Ui

OK 01. B yacTH TPyA0OBOI0 BOCIIMTAHHSA: - BJIAaJETb CHCTEMOM  XMMHYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET:
Brioupath - TOTOBHOCTh K TpPYAy, OCO3HAaHHE IIEHHOCTHOCHOBOIIOJIATAIONINE TMOHATHSA (XUMUYECKHA DJIEMEHT, aToOM, OJJICKTPOHHA]
CII0COOBI MacTepCTBa, TPYA0IIO0UE; 000JI0YKa atoma, s-, p-, d-3JIeKTPOHHBIC OpOWMTAIM aTOMOB, HMOH, MOJICKYJa,
[PELICHMS 33/1ad - TOTOBHOCTh K  AKTUBHOW  JIESTEIbHOCTUBAICHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTh, CTEINEHb OKHUCJICHHUSA, XHUMHUYECKas
mpodecCHOoHABH [TEXHOJIOTHYECKOW U COIMAIBHON HANpaBIECHHOCTH,CBSI3b, MOIIb, MOJISIpHAS Macca, MOJIAPHBIA OOBEM, YIJIEPOJHBIA CKEJET,
01 IeATEeIILHOCTH [CIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh  HM((DYHKIIMOHAIBHAS TPYINA, PaJWKal, U30MEpPHUs, HU30MEpbI, TOMOJOTHYCCKHH]
MPUMEHUTEIBHO (CAMOCTOSITEJIbHO BHITIOJIHATH TAKYIO ACSITEIBHOCTD; [psiJl, TOMOJOTH, YIIE€BOAOPO/bI, KUCIOPOJI- U a30TCOACpKALIUE COCAUHEHUS,
K pa3IudHbIM - HHTEPEC K pa3IMuHbIM chepaM nmpodhecCHOHATLHONONOIOTMYECKH aKTUBHBIE BellecTBa (YrieBOABI, JKUPBI, OEIKH), MOHOMED,
KOHTEKCTaM eI TeIbHOCTH, MOJIMMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJSIPHBIE  COEIMHEHUS,

OBianeHue YHHBEPCAJIbHbIMH
MO3HABATEJIbHBIMHU JI/iCTBUSIMHU:
a) 0a30Bble JJOrHYeCKHe JeHCTBHSI:

Y4eOHbIMHU

- CaMOCTOSITENIBHO dbopmynrpoBaTh y
AKTyaM3upoBaTh Npo0ieMy, paccMaTpuBaTh e
BCECTOPOHHE;

YCTaHABIIMBATh CYIICCTBCHHBIH MPU3HAK WM
OCHOBaHUs I CpPaBHCHHS, KIACCHU(PUKAIUU W
0000IIIeHN;

OTpEACNATh IETH  JCSATCILHOCTH,
mapaMeTpbl U KPUTEPUHU MX JTOCTHIKCHHUS,
BBISIBJISITH  3AKOHOMEPHOCTH W TPOTHBOPEYHS B
[paccMaTpUBaEMBbIX SBJICHHSIX;

- BHOCUTHh KOPPEKTHUBHI B JCATCILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJIAM, OIICHUBATh PUCKH

3aaaBaTb

KpUCTANIMYeCKass pelleTKa, THUIbl XUMHUYECKUX peakuuil (OKHUCIUTENbHO-
BOCCTAHOBUTENbHBIE, K30-U IHJIOTEPMUYECKUE, PEAKLIUU HOHHOTO OOMEHa),
[PacTBOp, 3JEKTPOJIMTHI, HEINEKTPOIMUTHI, SIEKTPOJUTHUECKAs IUCCOLMALNS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOM PEAKIUH, XUMHYECKOE]
paBHOBECHE), TEOpPUHM M  3aKOHBl (TEOpUs XHMMHUYECKOIO  CTPOEHUS]
opranuueckux BemecTB A.M. byriepoBa, Teopus 3IEKTPOIUTUYECKOU
mucconanuy, nepuoauueckuil 3akon .M. MenneneeBa, 3aKOH COXpaHEHHs
Macchl), 3aKOHOMEPHOCTH, CHMBOJHYECKUN S3bIK XUMHUH, (PaKTOIOTHYECKHE
CBEJIEHUS] O CBOICTBax, COCTaBe, MOJYYEHHH U O€30MaCHOM MHCIOJIb30BaHUY
BOKHEUIIIMX HEOPTaHWYECKUX M OPraHWYEeCKHX BEIIECTB B OBITY H
MPAaKTUYECKOH J1eATeIbHOCTH YEeJIOBEKa;

YMEThb BBISABIATh XapaKTEpHbIE TNPU3HAKK M B3aUMOCBSI3b H3YUYECHHBIX
MOHATHUH, TPUMEHATh COOTBETCTBYIOIME MOHATHS MPU ONHUCAHUM CTPOCHHS U
CBOMCTB HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB U HX IPEBPALICHHI;
BBISIBJIATH B3aUMOCBSI3b XMMUYECKHX 3HAHUN C MIOHATUAMU U MIPEICTABICHUSIMU

[MOCJICICTBUIN NCATCILHOCTH,

APYTruX CCTCCTBCHHOHAYYHLIX MPEAMCTOB,




- Pa3BHUBATb KPCATHBHOC MBINUJICHUC IPHU PCIICHHUU
PKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCIeI0BaATEdbCKHE AeiiCTBUS:

- BJIaJICTh HaBBIKAMHU Y4EOHO-HCCIICIOBATEIBCKON U]
HpOGKTHOfI ACATCIIBHOCTH, HaBBIKAMHW Pa3pCIICHHA
mpooiieM;

BBIABJIATHE HPHUYHUHHO-CICACTBCHHBIC CBIA3U U
AKTyaJIU3UpOBaTh 3a7ady, BBIJBUTaTh TUIIOTE3y €€
[PCIICHUSA, HAXOANTH apTYMCHTHI AJId JOKAa3aTCJIbCTBA
CBOMX yTBEpPKICHMM, 3aJaBaTh MapaMeTpbl W
KPUTEPUU PELICHNA,

aQHAJIM3UPOBATh TIOJYUYCHHBIE B XOJI€ pEIICHUs
3aga4yn pE3yJibTaTbl, KPHUTHYCCKHW OLCHUBATH HUX
ITOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCUTh 3HAHHUS B MO3HABATEIBHYIO U
MPAKTUYCCKYIO O6J'IaCTI/I KHU3HCACATCIIBHOCTH,

-  yMeThb MHTETPHpPOBaTh 3HAHHUS M3  PaA3HBIX
MpeAMETHBIX 00J1acTel;
- BBIJIBUTaTh HOBBIE UJIEH, peJyiaraTh,

OpUTMHAJIBHBIE TIOXO0/IbI U PEILECHNUS;
- CIOCOOHOCTB MX MCIIOJIb30BaHMSI B [T03HABATEIBHOM
1 COLIMAJIbHOW ITPAKTHUKE

YMETh  HUCIOJIB30BaTh  HAMMEHOBAaHUA  XUMHUYECKHX  COCIUHEHUN
MEXIYHAPOAHOIO  COX03a TEOPETUYECKOM M IPUKIALHOW XUMUU U
TPUBHAJIbHBIC HA3BaHMs BAXKHEHIIMX BEIECTB (STWJIECH, alleTWUJICH, TJIMLEPUH,
benon, popmanbaerus, ykCycHas KMCI0Ta, IIIMLUH, YTapHbIH a3, yIIeKUCIbINd
ra3, aMMHaK, raieHasi U3BeCTb, HeralleHasi U3BeCTb, IUThEBAs CO/AA U JIPYTHX),
COCTaBJIATH (POPMYJIbl HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB, YPaBHEHUS
XUMHUYECKUX peakUui, OOBACHATh MX CMBICI; IOATBEPXKIATh XapaKTEPHBIE
XUMUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMU M|
3AMMCSAMU YPaBHEHUN XUMUYECKUX PEAKIIUL;

YMETb YCTAHABIMBATh IPUHAMIEKHOCTb HM3YUYECHHBIX HEOPIaHUYECKUX H
OpPraHNYeCKHUX BEIECTB K OINPEACIICHHBIM KiaccaM W TPYIIAM COEIWHEHMI,
XapaKTEpPU30BaTb UX COCTaB M BAXXHEHUIIME CBOWCTBA; ONPEHEIATH BUIbI
XUMHUUYECKHX CBs3ed (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOIHAs),
TUIBl KPUCTANIMUYECKUX PEIIETOK BELIECTB; KJIACCU(PUIUPOBATH XUMHUECKUE]
[peaKIuy;

chopMHpOBaTh  NPEACTABICHUSA: O  XUMHYECKOW  COCTaBJIAIOLICH
€CTECTBEHHOHAyYHOW KapTUHBI MHUpa, POJM XHMHHM B IIO3HAHWU SIBJICHUN
NpUpobl, B (OPMHUPOBAHUM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMON JUIS PEIICHUS MPaKTHYECKHX
3ajjad M SKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MPUPOJHON CpeJIE;

- yMETb IPOBOJUTH pacyeTbl MO XUMHUYECKUM (QOpMyslaM U YpaBHEHUSAM

XUMAYECKHX  peakuuii ¢  HWCHOJb30BaHWEM  (U3UYECKUX  BEJHYMH,
XapaKTepU3YIOIUX BELIECTBa C KOJWYECTBEHHOM CTOPOHBI: Macchl, 00beMa)
(HOpMaJIbHbIE  yCIIOBHUSI) Ta30B, KOJMYECTBA BEIECTBA; MCIIOJIb30BATh

CUCTCMHBIC XHMHWYCCKUC 3HAHUA A IIPHHATHUA peH_ICHI/Iﬁ B KOHKPCTHBIX
PKU3HCHHBIX CUTYAIIUAX, CBA3AHHLIX C BCIICCTBAMU U UX MPUMCHCHUCM

OK 02.
Hcnonbp30BaTh
COBPEMEHHBIE
CpelcTBa MOUCKa,
AHaAIM3a U
WHTEPIPETAINHI

B 00.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS

- c(OpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAayKH M OOIIECTBEHHOW TMPAKTHKH,
OCHOBAaHHOT'O Ha Jasore KYJBTYP,

- YMETH IUIAHUPOBATh U BBINOJIHATH XUMUUYECKUN 3KCIIEPUMEHT (IIPEBpaLCHMS]]
OpPraHNYEeCKHUX BEUIECTB [P HATPEBAHMHM, NOJIYYEHHUE STUIIEHA U U3YYEHHUE €r0
CBOMCTB, KAUECTBEHHBIEC PEAKIIMKU Ha aJIbACTU/BI, KPAXMaJl, YKCYCHYIO KHUCIIOTY;
neHaTyparusi OeJIKOB MpU HAarpeBaHUU, IIBETHBIE PEAKIMH OEIKOB; MPOBOJUTH
peakiMu HMOHHOrO oOMEHa, OIpeleNiaTh Ccpely BOJIHBIX PacTBOPOB,

CHOCO6CTBYIOI]_[CFO OCO3HAHHUIO CBOCro McCECTa B

KaueCTBEHHbIE PeaKkIuu Ha Cyab(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH|




nH(pOpMaLUU U
MH(OPMAIIMOHHBI
€ TEXHOJIOTUU
TUIS BHITIOJTHEHUS
3ajaqy
npodeccuoHanbH
01 1eITETLHOCTH

MTOJINKYJIBTYPHOM MUDE;

- COBEPIUCHCTBOBAHMUE S3BIKOBOM U YHUTATEIILCKOM]
KyJbTYypbl KaK CpEICTBAa B3aMMOJEHUCTBHUS MEXIY)|
IIFOIbMU U TIO3HAHUSI MUPA;

OCO3HaHUE LIEHHOCTH HAYYHOM JEeATEIbHOCTH,

rOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO y
MCCIIEIOBATENbCKYIO JI€ATEIbHOCTh MHJMBUIYABHO
U B IPyTIIE;

OsiaieHue YHHBepPCAJbHBIMU Y4eOHBIMH

MO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padora ¢ ungopmaumeii:

- BJIAJIETh HABBIKAMHU MOJYYCHHUS HHPOpPMAIUH U3
MCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOATEIIBHO|
OCYILECTBIISATh MOUCK, AHAIU3, CUCTEMATH3aLUI0 U
MHTEPIIPETAlMI0 UHPOPMALUU PA3JIUYHBIX BUIOB U
(hopM TpeICTaBICHNUS;

- CcO3/aBaTh TEKCThl B pAa3lIMYHBIX (opmarax ¢
y4eTOM Ha3HaueHus UWHQPOpMallMu M  IEJIEBOU

AyJIUTOPUH,  BBIOWpas  ONTUMAIBHYIO  (opmy
MPECTaBICHHUS U BU3yaJTH3alliH;

- OIICHUBATh  JOCTOBEPHOCTh,  JICTUTUMHOCTH
MHPOpPMAIK, €€ COOTBETCTBHE TIPABOBBIM W

MOPaJIbHO-3TUYCCKUM HOPMaM;
HUCIIOJIb30BaTh CpPCIACTBA I/IH(i)OpMaI_[I/IOHHBIX Hu

KOMMYHI/IKaIH/IOHHBIX TeXHOHOFI/II;'I B peHIeHI/II/I
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aI[MOHHBIX 3a1a4 c COOITI0ICHHEM|
TpeOOBAaHUN IPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTUEHBl,  pecypcocOepeXeHHs,  TMPaBOBBIX U
PTUYECKMX  HOPM,  HOPM  HH(OPMAIIMOHHOM
0e301acHOCTH;

- BJIaZICTb HAaBbIKaAMU pACIIO3HABAHUWA U 3aIIIUThI

AMMOHUSI; pEIIaTh SKCIEPUMEHTANbHBIC 3aJauyd 1o TeMmaMm '"Mertamibl" u
"Hemertamnpl") B COOTBETCTBUM C NpPaBWIAMU TEXHMKH O€30MAaCHOCTH MpH|
0OpallleHUH C BEleCTBaMHU U JabOpaTOpHbIM 000PYIOBaHHEM; IPEICTABIATH)
pe3yabTaThl XMMHUYECKOTO SKClepUMeHTa B (opMe 3alucu ypaBHEHH
COOTBETCTBYIOILIMX pEakUuil U (QOpMyJIUpOBATh BBIBOJbI Ha OCHOBE 3THX|
[pE3yJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMHUECKYIO0 MH(OPMALNIO, MOTy4aeMyl0 U3 Pa3HbIX|
MCTOYHUKOB (CpeJICTB MaccoBOM MH(popMaluu, cetb VIHTepHeT u npyrue);

- BJIa/IETh OCHOBHBIMU METOJaMH HAayYHOT'O MO3HAHUS BEIECTB U XUMUYECKHUX|
SBJICHU (HaOJt0IeHNEe, U3MEepeHHe, SIKCIIEPUMEHT, MOIETIMPOBAHNUE);

- YMEThb MpPOBOAUTH pacyeTbl MO XUMHUYECKUM (OpMylIaM M YpaBHEHUSM|

XUMUYECKMX  peakuuil ¢  HCHOJb30BaHHMEM  (PU3MUECKUX  BEJIMYUH,
XApaKTEPU3YIOIIUX BELIECTBA C KOJUYECTBEHHON CTOPOHBI: MaccChl, 00BbEMa
(HOpManbHbIE YCJIOBUSI) Ta30B, KOJIMYECTBA BELIECTBA; MHCIOJIb30BAThH

CUCTCMHBIC XHMHUUYCCKHUEC 3HAHHA [JIA MPHHATHA pGHIeHI/Iﬁ B KOHKPCTHBIX|
PKU3HCHHBIX CUTYAllUAX, CBA3AHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

uHpopManuu, HHHOPMAIIMOHHON 0€30IacHOCTH




ITMIHOCTH;

OK 04.

D dexTuBHO
B3alMO/JIEIICTBOBA
Th U paboTaTth B
KOJJIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSTEIBbHOCTH
1 CaMOOIIPEIEIICHHIO;

-OBJIaJICHUE HABBIKAMH Y4eOHO-HCCIIEOBATEIBCKOM,
MPOEKTHON U COLIMATIbHOM JEATEIIbHOCTH;
OBiagenue YHUBEPCAJIbHBIMH
KOMMYHHKATUBHBIMHM JIe/iCTBUSIMH:

0) coBMecCTHAasl 1eATeJIbHOCTD.

MOHUMaTh M  HCHOJIb30BAaThb IPEUMYIIECTBA
KOMaHJIHOH ¥ MHAMBHUIYaJIbHON PabOTHI,

MPUHUMATh IEJIM COBMECTHOW JESATEIbHOCTH,
OpPTraHU30BbIBaTh U KOOPJIMHUPOBATH JIEUCTBHUS IO €€
TOCTHIKCHUIO: COCTAaBIISITh I1aH JIeHCTBHIA,
pacmpenesaTh Pojd ¢ Y4eTOM MHEHUM YYacCTHUKOB
00CyX)IaTh pe3yJIbTaThl COBMECTHOUW pabOTHI;

- KOOPJIMHHUPOBATH M BBIMIOJHATH padOTy B YCIOBHSIX|
[pEaTbHOTO, BUPTYAIBHOTO W KOMOWHHMPOBAHHOTO
B3aMMO/ICHCTBUS,

OCYIIECTBIIATh ~ MO3UTHBHOE  CTPATETHYECKOE
MMOBEJICHUE B Pa3JIMYHBIX CHUTYyalUsAX, HPOSIBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM
OBJIaleHUe YHHMBEPCAJIbHBIMU PeryJATHBHbIMHU
MeHCTBUSIMHU .

I') NPHHSATHE Ce0sT M IPYTHX JK/Ieid:

- IPUHUMATh MOTHUBBI M apTYMEHTBHI JAPYTHUX JIOJCH
MpY aHAJIU3E PE3YIBTATOB JICSITEILHOCTH;

- IPU3HABATh CBOE MPABO W MPABO IPYTUX JIOJICH Ha
OIIINOKU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIUU

- YMETbH IUIAHUPOBATH U BBINOJIHATH XUMUUYECKUN IKCIIEPUMEHT (IIPEBPALLICHMUS
OpraHUYeCKUX BELIECTB IPU HArPEBAaHUU, MTOJIyYEHHUE 3TUJICHA U U3YUYEHHE €r0
CBOMCTB, KAUECTBEHHBIEC PEAKLIMU Ha aJIbJETU/Ibl, KpaXMall, YKCYCHYIO KUCIIOTY;
neHaTypatusi OeJIKOB IpPU HArpeBaHUU, IIBETHbIE PEAKIMHU OEIKOB; MPOBOJIUTH
peakiMy HMOHHOrO oOMEHa, OIpeleNiaTh Ccpely BOJIHBIX PAacTBOPOB,
KaueCTBEHHbIE Peakluu Ha CyJb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH|
AMMOHHS; pELIaTh SKCIEPUMEHTAJIbHbIE 3aJayd 0 TeMaM 'Meramisl" u
"Hemerannpl") B COOTBETCTBUM C NpaBUJIAMU TEXHUKU O€30MaCHOCTH IIPU
0OpalleHuy C BEelIeCTBaMH U J1TaOOpaTOPHBIM 000pYyA0BaHUEM; NPEACTaBIAThH
pe3yJIbTaThl XUMHYECKOI'O OJKCIEpUMEHTa B (OpMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakUil u (OPMYIMPOBATH BHIBOJBI HAa OCHOBE 3THX
[PE3yIbTATOB

APYToro 4C€JIOBCKa,




OK 07.
ConeiicTBOBaTh
COXpaHEHUIO
OKpYKaroleun
Cpebl,
pecypcocOepexe
HUIO, IPUMCHSATh
3HaHUS 00
M3MCHECHUHT
KITUMaTa,
[TPUHITAITBI
OepeKIIMBOTO
MIPOU3BOJICTRA,

B HEKTUBHO
NECTBOBATH B
Ype3BBIYAITHBIX
CUTYaITUAX

B 006s1acTH 3K0J10rM4eCcKOr0 BOCIIUTAHUS:

- c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYIBTYPHI,
[MOHUMaHUE BIMUSHHUS COUUAIBHO-3KOHOMUYECKUX]
[POLECCOB HA COCTOSHUE NMPUPOJHOM U COLUAIBHOU
Cpelbl,  OCO3HaHME  IJIOOAJLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

- I[UIAHUPOBAHUWE W OCYIIECTBJICHUE JEUCTBUUA B
OKpYXKalIllel Ccpele Ha OCHOBE 3HAHUA LEJeH
YCTOMYMBOT'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIPUATHE ICHUCTBUM, NMPUHOCALIUX BpPE]]
OKPYXKaIOIIEH Cpee;

- YMEHHE TPOTHO3UPOBATH  HEOIArOMPHUSATHHIC
DKOJIOTMYECKUE TOCIEICTBUSA IPEANPUHUMAEMBIX]
TEUCTBUI, IPEIOTBPALLATD HX;

- pacIIMPEHUE OIbITA JEATEIIbHOCTH IKOJIOTHYECKON

HAITPaBJICHHOCTH;
- OBJIaJICHUC HaBbIKAMH y‘lC6HO-HCCHeﬂOBaTeHBCKOﬁ,

[MPOEKTHOM U COLIMAIIbHOM JIeATEeIbHOCTH;

- chopmupoBaTh  TMpEACTaBICHUS: O  XMMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJM XUMHHM B TO3HAHUU SIBJICHUU
npuposabl, B (OPMUPOBAHUM MBIIICHUS UM KYyJbTYpbl JIMYHOCTH, €€

(YHKITMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW IJIsl PEIICHUs MPaKTHYECKUX|
3ajiad W IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO M|
[IPUPOJHON CpEJE;

- yMETh COOIIOJATh MPaBHJIa IKOJOTHYECKU IIEJIECO00pa3HOTO TMOBEICHUS B
OBITY U TPYIOBOW IESATENLHOCTH B ILIENSAX COXPAaHEHUS CBOETO 3I0POBBS |
OKpYXaIoIIeH NPUPOJHONM CpEAbl; YUYUTHIBATH OIMACHOCTh BO3JICUCTBUS HAQ|
PKUBBIE OpPraHU3Mbl OIIPEJIEJICHHBIX BELIECTB, MOHUMAsl CMBICI IOKa3aTells]|
MpeaeIbHON JOMYCTUMONW KOHIEHTPALUU




1.3. PexomeHnayeMoe KOJIUYECTBO YACOB HA OCBOEHNE MPUMEPHOii MPOrpaMMbl

y4eOHOM TUCHUIINHBI:
O06neM 00s13aTeNbHONM 00pa3oBaTeIbHON HArPY3KU o0ydaronierocs 72 yaca,

B T.4. TeopeTrueckoe o0yuenue 52 gaca;
nabopaTopHO-TIpaKTHIEeCKuX padot 20 4acos,;
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUATLIUHBI

2.1. O6beM yueOHOI TUCHUILUIUHBI U BHAbI Y4eOHOH PadoThI

Bua yueOHOM padoThI

Oo0BbeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPpaAaMMBbI AMCUHIIIMHBI 72
B T.Y.

OcHOBHOE coJiep:KaHue 64
B T. U..

TEOpPETUYECKOE 00yUCHHE 50
TabopaTOPHO MPAKTUUECKUE 3aHATHS 20
I[IpodeccuoHATBHO-OPUEHTHPOBAHHOE COACPKAHME 6
(comep:kaHMe MPUKJIATHOTO MOLYJIA)

[Mpome:xyTounas arrectanus (quddepeHIMPOBAHHBIN 3a4ET) 2
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2.2. TemaTu4ecKHii MJIaH U cofep:xkanue ydyeoHoi qucumianabl OYIL.12 Xumusn

HaumeHoBaHue Conep:xxanue yuye0HOro Marepuasia (0CHOBHOE M NMPO(eccHOHAIBLHO-OPHUEHTHPOBAHHOE), OB LeM Y2COB ®opmupyembie
pasgenos u Tem Ja00paTOPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHON MOIYJIb KOMMNeTeHL MM
1 2 3 4
OcHOBHOE co/lep:KaHue 64
Pazgesn 1. OcHOBBI CTPOEHNS BellleCTBA 6
Tema 1.1. OcHOBHOE co/Iep:KaHue 4 OK 01
Crpoenue atoMoB  [TeopeTnueckoe ooyueHue 2
XAMAHCCKUX CoBpemeHHass Mojenb CTpoeHuss aToma. CHMBOJMYECKHN SI3BIK XUMHH. XHMHUYCCKHI DIIEMEHT.
PJICMCHTOB DnekTpoHHas KoHurypanus aroma. Kiaccuukamus XHUMHUECKHX 3JEMEHTOB (s-, P-, d-3aeMeHTh).
fipupona BasneHtHble  9yeKTpOHBI.  BaseHTHOCTh.  DNEKTpOHHAsT ~ MpUPOJA  XMMHYCCKOW  CBSI3ML 2
XAMUICCKON CBA3U |3 116k TpOOTPULIATENBHOCTh. BBl XUMUYECKOM CBA3U (KOBaJ€HTHAs, MOHHAs, MeTalUIMYecKas,
BOJIOPOJIHASI) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTHyeckue 3aHATHSA 2
IpakTHYecKKe 3aJaHusl Ha YCTaHOBJICHHE CBA3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB M
NEPUOJUYECKUM U3MEHEHHUEM CBOWCTB XUMHUYECKHMX DJIEMEHTOB M UX COEIAMHEHUM B COOTBETCTBHHU C
nostokeHreM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHOBHOE coiepKaHue 2 OK 01
[lepuognueckuii  [IpakTHYeCKUE 3AHATHS 2 OK 02
3aKOH M Tab/IHIa IMepuoanyeckas cucTeMa XUMHYECKHX diieMenToB JI. M. MenneneeBa. @u3nueCKHii CMBICIT
J1.11. Menneneesa IMepuomnueckoro 3akona J[. M. Menzeneesa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX
DJIEMEHTOB, 00PAa3yEMBIX MU IIPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJI0KEHHEM
XHMHYECKOTO dj1eMenTa B [leproandeckoil cucreMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHE
[Tepuonuueckoro 3akona J[.1. Mengaeneesa. [Iporno3sr JI.1. MenneneeBa. OTKpbITHE HOBBIX 2
XUMHYECKUX DJIEMEHTOB.
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUCCKUX 3aITaHUI HA XapaKTEPUCTHKY XUMHUYECKUX
3JIEMEHTOB «MeTaInuecKre / HEMETAIUIMYECKHE CBOMCTBA, DJIEKTPOOTPUIIATEIBHOCTh XUMHYECKUX
HJIEMEHTOB B COOTBETCTBHMHU C UX JJIEKTPOHHBIM CTPOCHHEM H TTOJIOKEHHEM B TIEPHOHUCCKOM CHCTEME
XuMHYeCcKuX 3neMeHToB /.M. MeHaenaeeBay
Pa3nen 2. XumMuueckne peakuuu 10
Tema 2.1. Tunsr  |(OCHOBHOE coepKaHue 4 OK 01
XHUMHYECKUX Teopernyeckoe o0yueHne 2
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[peaKkuuii

Knaccudukanus v THIIBI XHMUYECKUX PEAKINNA C y9acTHEM HeopraHudeckux BeniecTB. CocTaBieHne
YPaBHEHMI peakLuii COeAMHEHMs], PA3JI0KEHHs], 3aMellleHus, 0OMeHa, B T.4U. peakI1ii ropeHus,
OKHCJICHUSA-BOCCTAHOBJICHHS.

VYpaBHEHMs OKUCIEHUSA-BOCcCTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBiieHre U YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKIIUK B IPUPO/IE, TPOU3BOJICTBEHHBIX IpoLieccax u
JKU3HEIESTEIIbHOCTH OPraHNU3MOB

HpaKTuqecmle 3aHATUSA

XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA T10 €ro MoJIoKEeHHIo B [lepruoauyeckoil cucteMe XuMHUUECKUX
anemenToB J[.M1.Meneneena.

KonnuectBeHHble OTHOIICHUSI B XUMHU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHUHM W PAacU€Thl MO
YpPaBHEHUSIM XUMHUYECKUX peakuuid. MoJyib Kak eIuHUIa KOJIMYECTBAa BellecTBa. MoJigpHas Macca.
3aKOHBI COXPAaHECHMS MAacChl U dSHEPTrHH. 3aKOoH ABoraapo. MojsipHbIii 00beM ra3oB. OTHOCHTEIbHAS
IJIOTHOCTH ra3oB. PacueTsl Mo XuMu4eckiuM Gopmysiam U ypaBHEHUSIM.

Tema 2.2.
DJIEKTPOIUTHYECKA
sl UCCOIHALINS U
HOHHELII 00MeH

OcHOBHOE coaep:kaHue

Teopernueckoe o0yueHue

Teopus sneKTponuTHYECKOH aucconuanyuy. MoHbI. DIeKTPOIUTHI, HEINEKTPOIUTHL. Peakimu nOHHOTO
oOMeHa. CocTaBieHME peaklMii MOHHOrO OOMEHa IyTEM COCTaBJIEHHUS HX MOJHBIX U COKpALICHHBIX
MOHHBIX YpaBHeHHH. KHCIIOTHO-0CHOBHBIE peaknyu. 3aJaHusl Ha COCTAaBICHUE HOHHBIX PEaKIHi

JlabopaTopHbIe 3aHATHS

JlaboparopHas padoTa “TUIbl XUMHUUECKUX pPEaKIIUN™.
[IpoBenenue peakiuii HOHHOro 0OMeHa, OnpeieTIeHne Cpeibl BOJHBIX PACTBOPOB. 3aJaHMs Ha
COCTaBJICHUE MOHHBIX PEAKIIUI

OK 01
OK 04

Pazpea 3.

CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BelllecTB

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BCIICCTB

OcHOBHOE cO/Iep:KaHue

Teopernyeckoe o0yueHue

[Ipenmer Heopranmueckoit xumuu. Kiaccudukanus HeopraHHUeCKuX BemecTs. [IpocThie U CI0XKHbBIE
BeriecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCU/bL, THIPOKCUIBI, KUCIOTHI, coin). B3aumocBs3b
HEOPTaHUYECKUX BEUIECTB. ATrperaTHble COCTOSIHUS BemecTBa. Kpucrammmieckne n aMmophHbIe
BellecTBa. THUMBI KPUCTAUTMYECKUX PELIETOK (AaTOMHAs, MOJIEKYJIIpHAasl, HOHHAs!, METaJUTMYECKast).
3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMIECKON PEIIETKU. 3aBUCHMOCTb
XMMHYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKON CBA3M U TUIA KPUCTAJUINYECKOUN PEIIETKH.
[IprurHbl MHOrOOOpa3us BELIECTB

[IpakTHYecKHe 3aHATHSA

OK 01
OK 02

13




Homenknarypa HeopraHMueCcKHUX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOS U3 UX XUMUYECKOU (popMyIIb
WIN COCTaBJIEHUE XMMHUYECKON (hOPMYIIbI MCXO/sl U3 HAa3BAHUS BEILECTBA 10 MEXyHAPOJHON
(MIOIAK) nnu TpuBHaIbHON HOMEHKJIATYpe.

Pemienne npakTHUecKUX 3alaHUM MO KJIAcCU(pHUKAIMKM, HOMEHKJIAType M XUMHUYECKUM (Qopmyram
HEOpPraHMYECKUX BEUIECTB PA3JIMYHBIX KjaccoB (yrapHblii ra3, yIJEKUCIbI Ta3, aMMHakK, ramieHas
U3BECTh, HErallleHast U3BECTh, MUThEBAst COJIa M IPYTHX): HA3bIBaTh U COCTABIATH (POPMYIIBI XUMHUECKUX
BEILIECTB, ONPEAEIATh IPUHAIICKHOCTD K KJaccy.

Hctounuku xumMudeckoit nHdopmaruu (CpeacTB MaccoBOM HHGpOpManuu, ceTb IHTEpHEeT U Apyrue).
[Tonck nHpopmaluu no Ha3BaHUAM, UACHTU(UKATOpPAM, CTPYKTYPHBIM hopMyJiaM

Tema 3.2. ®uszuko- |(OCHOBHOE COepKaAHNE OK 01
XUMHUYECKUEC TeopeTnyeckoe o0yueHue OK 02
cBOMCTBA Meramnsl. O0mue GU3MYECKHE U XMMHYECKHE CBOMCTBAa MeTawioB. CIIOCOObI MONyYeHUs. 3HAYCHUE
HCOPTaHWHYCCKUX  |\vierannoB M HEMETAINIOB B ITIPUPOJE U SKM3HEAEATENBHOCTH dYeloBeKa M OpraHusMoB. Kopposus
BCILICCTB METAJLIOB: BUJIbI KOPPO3HH, CTIOCOOBI 3alIUTHI METAJLIOB OT KOPPO3HH

Hemeramiel. OO6mue (u3nyeckue ¥ XUMHYECKHE CBOICTBA HemeTamnoB. THIMYHBIE CBOMCTBa

HemetamioB |V— VII rpynn. Knaccuduxaiys 1 HoMeHKIIaTypa coeuHeHU HemeTauioB. KpyroBopotsl

OMOTEHHBIX 2IEMEHTOB B IPUPOJIE

XuMHJecKre CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX BEMIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT,

coJieii u ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IPOCTBIX BELIECTB, BOAOPOAHBIX COETHHEHHIA,

BBICIINX OKCHIOB U T'MIPOKCHIOB

MpakTHyecKue 3aHATHS

CocTaBleHHe YpaBHEHUH XMMHYECKHMX PEaKIMi C ydacTHEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKHX

BEIIECTB: METAUIOB M HEMETAIIOB; OKCHIOB METAJIOB, HEMETAINIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHWYECKMX KHUCJIOT, OCHOBaHMH M aM(OTEPHBIX T'MAPOKCHIOB; HEOPraHUYECKHUX COJIeii,

XapaKTEepU3YIOMIUX MX CBONCTBA.

PelieHye NpakTUKO-OPMEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHMil Ha CBOICTBA, COCTaB, MOIydYEeHHE M

0e30MacHOE HCIONb30BAaHHE BAKHEHIINX HEOPTraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOH

JEATENHHOCTH YEIOBEKA
Tema 3.3. OcHOBHOE co/Iep:KaHue OK 01
Unentnpuxanus  JIaGopaTopHbie 3aHATHS OK 02
HEOPraHM4CCKUX | JTaGopatopuas pabora «MieHTUPUKALMSA HEOPraHUYECKUX BEIIECTBY. OK 04
BEILIECTB

Pemrenne sKCIEpUMEHTANBHBIX 3a4ad II0 XMMHYECKUM CBOMCTBAM METAUIOB M HEMETAJUIOB, IIO
Pacro3HaBaHUIO U MOIYYCHHUIO COCIUHEHUN METAJNIOB M HEMETAJLIOB.

Wnentudukanyss HEOPraHMYECKUX BELIECTB C HCIOJIBb30BaHUEM HX (PU3MKO-XMMHUYECKHUX CBOICTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIe peakiun Ha cynbdar-, KapOOHAT- M XJIOPHI-

AHHWOHBI, HA KATHOH aMMOHU
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Paznea 4.

CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BelleCTB

24

Tema 4.1.
Kiaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpraHNYECKHUX
BEIIIECTB

OcHOBHOE coaep:kaHue

Teopernueckoe o0yueHue

[TosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMeT oprannueckoit xumuu. Mecto u
3HAQUYEHHE OPTaHMYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUE KaK MOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS OopraHuyeckux coenunenuit A.M. byrtneposa.
VYrnepoaHslid CKENEeT OpPraHU4eCKOM MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO
CTpoeHust MoJieKyJ1. M3omepust 1 u30MepBhI.

[lonsatue o dynkunonansHo rpynme. Paaukan. IlpuHmuUnel KiIaccupuKamuu OPraHUYECKUX
COeMHEHUI. MexayHapoaHas HOMEHKJIATypa M NPUHLMIBI HOMEHKIATYpPbl OPraHUYECKHX
coemuaeHuil. [lonarne 00 a3oTcomepX ammx COSAUHEHUSX, OMOJIOTHYECKM AaKTHUBHBIX BEIIECTBaX
(yrneBomax, »upax, Oelkax M Jp.), BBICOKOMOJEKYJSPHBIX COCIUHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

HpaKTuqecmle 3aHATUSA

HomeHnknaTtypa OpraHMYeCKHMX COEIMHEHHMH OT/ENbHBIX KJIACCOB (HACBIIICHHBIC, HEHACBHIIIEHHBIE U
apoOMaTUYeCKHe YTIIEBOJOPOIBI, CITUPTHI, (PEHOIIBI, allbJACTHIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocraBieHre TOJHBIX W COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHMYECKHUX BEILIECTB OTJENbHBIX
KJIACCOB, WCIOJB3Yys HMX Ha3BaHHWsS MO CHCTEMAaTHYSCKONH W TPHBHAIBHOW HOMEHKJIAType (3THIIEH,
alleTWIeH, MIMLEpuH, (eHom, (GopMalbIeru, YKCycHas KHCIOTa, TNMUIMH). Pacdersl mpocreiieit
(hopMyJIbI OPraHUYEeCcKOM MOJIEKYJIbI, HICXO/Isl U3 3JIEMEHTHOT0 cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COEeIUHEHNN

OcHOBHOE coaecpkaHnue

12

TeopeTnyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEAMHEHUN OTHENIBbHBIX KJIaccoB (0COOEHHOCTH
KJIaccu(UKalui 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMUYECKHUH psia v obmas ¢popmyia; H30MepHUs;
(hu3nIeCcKre CBOWCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOJTyYeHHSI):

— TIpeJenbHbIe YIIeBOAOPOAbl (aJKaHbl W LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YIIEBOIOPOAOB, HAXOXKICHHUE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HemnpenenbHble (QJKEHbl, aJKWMHbl W alKaJMEHbl) M apoMaTH4YecKue yriaeBoaopoibl. lopeHue
aleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH Ul CBAPKU U PE3KU METAJIIIOB

— KHCJIOPOJCOEPIKAIINE COeTUHEHHSI (CTUPTHI U PeHOIIbI, KApOOHOBBIC KUCIOTHI M A(DHUPHI, abICTHIbI
U KETOHBI, KUpBI, yrieBonsl). IIpakTndyeckoe mNpUMEHEHHME STHICHIJIHMKOJS, TJIHMLIEpHHA, (eHoa.
[Mpumenenne ¢dopmanbaeruaa, ameranbIeruia, YKCYCHOW KHCIOTBL. MpIla Kak COJHM  BBICIIMX

KapOOHOBBIX KHUCIOT. MOOIIME CBOWCTBA MbLIa

OK 01
OK 02
OK 04
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— a30TCoAep)KalIie COCOUHEHUS (aMUHBI M aMUHOKHCIOTHI, Oenku). BBICOKOMOIEKYISpHBIC
COEIMHEHUS (CUHTETUYECKHEe M OMOIOTHYECKU-aKTUBHBIC). MOHOMEp, TOTUMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHa KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIIOJIb30BaHUS.

['eneTnueckas CBsA3b MEKIY KJIacCaMU OPraHUYECKUX COEIMHEHUN

[IpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYeCKMX COEJUHEHUH OTAENbHBIX KJIACCOB (TpUBHANbHAs WU MEXIyHapoaHas
HOMEHKJIATypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYCHHS): TpeAebHbIC (QTKaHbl U HUKIOAIKAHbI),
Hernpe/ebHble (AJIKeHbl, aJIKMHBI U aJIKaJHeHbl) 1 apOMaTHYECKUE YTIEBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBbIE  KHCIOTBI H  3(QUpHIl, ampAeTHUAbBl HW  KETOHbl, AaMHHBI M  aMHHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHbIE COEIUHEHMs. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUI XMMMYECKHUX DPEaKIHH C
y4acTUEM OPIaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIE€ MO MPEAJIOKEHHBIM [ENOoYKaM IpeBpalleHHUid),
XapaKTepU3YIOIMUX XUMUYECKHE CBOWCTBA OPraHUYECKUX COCIUHEHUN OTAEIBHBIX KJIACCOB, CIIOCOOBI
UX TMOJIyYeHHS U Ha3BaHHME OPraHMYECKHX COCOUHEHHHM 10 TPUBHAIBHOM WM MEXIYyHapOIHOM
CUCTEMAaTUYECKON HOMEHKJIAType.
Pemenne mpakTHKO-OPUMEHTUPOBAHHBIX TEOPETHMYECKUX 3aJlaHUl Ha CBOMCTBA OPraHMYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

IIpakTHYecKue 3aHATHS

MOI[GJ'II/IpOBaHI/Ie MOJICKYJI U XUMHUYCCKUX npeBpameHI/Iﬁ Ha MMPpUMEPEC dTaHa, 9TUJICHA, AICTHIICHA U IIP.

Tema 4.3.
Nnentudukanys
OpTraHUYECKHUX
BCIIECTB, UX
3HAaYCHHUE U
MIPUMCHEHHE B
OBITOBOM U
MIPOU3BOJACTBEHHOMN
JIeITEIIbHOCTH
YyeJIoBeKa

OcHOBHOE coxepxaHue

Teoperudeckoe o0yueHue

brooprannueckue coenunenus. [Ipumenenne u 6uonornveckas poib yriaeBoJoB. OKUCIEHUE YTIIIEBOI0B
— HUCTOYHMK SHEPTHM XKHUBBIX OpraHu3MoB. O0nacTi NpUMEHEHUs] aMUHOKHCIOT. [IpeBparenus 6eiakoB
MU B opraHm3me. buonormueckue ¢yHkium OenkoB. buomorndeckwe ¢yHKumm >xupoB. Poib
OpPraHUYeCcKOM XMMUHU B peIIeHUH Mpo0JieM NMUIEBON 6€300aCHOCTH

Poip OpraHudeckoil XMMHUM B PEIICHHH MPOOJEeM HSHEPreTUYeCKOW O€30MacHOCTH, B Pa3BUTHHU
IMCIUIITUHBI, CO3JAHUN HOBBLIX MATCPUAJIOB, HOBBIX MCTOYHUKOB SHCPTHUU (aJIbTepHaTI/IBHBIC HCTOYHHUKU
3Hepr1/m). OmnacHOCTb BO3I[€I>'ICTBH$I Ha XUBLIC OPraHU3Mbl OPraHMYCCKUX BCHICCTB OTACIBbHBIX KJIaCCOB
(YTJ1IeBOOOpOIBI, CHUPTHI, (DEHONBI, XJIOPOPTaHUYECKHUE NPOU3BOAHBIC, AaNbIACTUABI U Jp.), CMBICIT
[MOKa3aTelisi MPeaeIbHO TOMYCTUMOM KOHIICHTPAIIUH

JlaGopaTopHble 3aHATHUSA

JlabopartopHas paboTa: “UaeHTrduKaius opraHuMueCKUX COSIMHEHUN OTIEIbHBIX KJIacCOB™

Wnentudukanys opraHM4ecKUx COSAMHEHUN OTACIBbHBIX KJIACCOB (Ha MPUMEpPE aIbJACTHUIOB, KpaxMala,

OK 01
OK 02
OK 04
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YKCYCHOH KHCIIOTBI, OETKOB W T.I.) C HCIIOJIb30BaHUEM WX (DU3HKO-XUMHYECKHX CBOHCTB U
XapaKTepHBIX KayeCTBEHHBIX peakmuil. [leHaTypaumst Oenka mpu HarpeBaHuH. LIBeTHBIE peakiuu
O0enkoB. BO3HMKHOBEHHE AHAJIMTHYECKOTO CHTHAJA C TOYKH 3PEHHS XUMHYECKHX IPOIECCOB TMPH
MPOTEKAHUU KaYECTBEHHON PEaKINH, MO3BOISIFOIICH UACHTH(PUIIMPOBATH MPEATIOKEHHbBIE OPraHUYEeCKHE
BEIIECTBA

Paznea 5. KuneTnuyeckune U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMUYECKHUX pPeaKkiuii
CxkopocTh OcHOBHOE coepkaHue OK 01
XUMHUYECKHUX OK 02
peaxkiuu.
XUMHYECKOE
paBHOBeECHE
Teopernyeckoe o0yueHue
CkopocTh peakiuu, €€ 3aBHUCHUMOCTh OT Pa3jMuYHbIX (PAKTOPOB: MPUPOJBI PEarupyrolIMX BELIECTB,
KOHIICHTPALlUU pearupyomux BeUIeCTB, TeMIepaTypbl M IUIOUIAJM PEAaKIMOHHOW IOBEPXHOCTH.
TennoBsie 3¢ HEeKTHl XUMUYECKUX peakuid. IK30- U SHAOTEPMHUUECKHE, PEAKIIH.
OOpatumocTh peakuuid. XMMHYECKOE DPABHOBECHE M €ro CMEIICHHE MO0J ACHCTBUEM pa3INYHbIX
(hakTOpoB (KOHLIEHTpPALIUSA PEareHTOB WM MPOJYKTOB PEaKIUH, JaBJICHUE, TEMIIEpaTypa) sl CO3AaHUS
ONTUMAJIbHBIX YCJIOBUN MPOTEKaHUsl XUMUYeCKUX npoueccos. IIpunnun Jle Hlarense
[IpakTH4yeckne 3aHATHS OK 01
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUN Ha aHanu3 (aKTOpOB, BIMSIONIMX HAa H3MEHEHHE OK 02
CKOPOCTH XMMHYECKON PEaKIfH, B T.4. C MO3UIMIA IKOJIOTHYECKH IeJIeCO00pa3HOroO MOBEICHUS B OBITY
Y TPYZOBOM JI€ATEILHOCTHU B LENSAX COXPAHEHHS CBOETO 3/I0POBbS M OKPYXKaIOLEH MPUPOIHON CpE/bl.
PemieHne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense mis
HAXOXKJICHUS HAmpaBlIeHUS CMEIICHUS PaBHOBECHsS XHUMHUYECKOW peakuuu U aHaiau3 (akTopoB,
BIIMSIFOIIMX HA CMEILEHUE XUMUYECKOTr0 pAaBHOBECHSI
Pa3znea 6. PacTBOpbI
Tema 6.1. OcHOBHOE coepxaHue OK 01
Ionsrne o Teopernyeckoe odyueHune OK 02
pacTBopax OK 07

PactBopeHre kak (u3MKO-XHMHUYECKHU mporecc. PactBopel. CrocoOBl MPUTOTOBJICHUS PacTBOPOB.
PactBopuMocTs. MaccoBasgs a0as8 pacTBOpeHHOro BemecTBa. (CMBICH TOKazaTens MpPeaeiabHO
JOTTYCTUMON KOHIIEHTPAILIMU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOIMUECKON 0€30MaCHOCTH.

[IpaBuna SKONIOTHYECKH 1E€JIECO00pa3HOTO TOBENEHUS B OBITY M TPYIOBOWM NEATEIHHOCTH B IENAX
COXPAHEHUS CBOETrO 3JI0POBbA M OKPYKAIOIIECH MPUPOJHON CPEAbl;, OMACHOCTh BO3JICUCTBUS HA YKUBBIC
OpraHU3Mbl ONPE/ICICHHBIX BEILIECTB.
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Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PacTBOPBI, UCIIOJIb3YyEMbIE B OBITOBOM U
IIPOU3BOACTBEHHOM AEATEILHOCTU YEJIOBEKA

Tema 6.2. OcHoBHoOe coaep:kaHue 2 OK 01
Hccnenosanne TlpakTHYeCKHe 3aHATHS 2 OK 02
CBOIICTB pacTBOPOB OK 04

Pemenue pacueTHbIX 3a1a4
Paznen 7. Xumust B 6bITY ¥ IPOM3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa 6 OK 01
Xumusi B OBITY U |OcHOBHOE coaep:xaHue 6 OK 02
TIpOU3BOIICTBCHHOM Teopernueckoe o0yueHue 2 OK 04
IEeITEILHOCTH = - ” OK 07

Hogeiimye 10CTUXKEHUST XMMHUYECKON HAyKHM M XMMHUYECKON TeXHoyioruu. Ponb XuMuu B obecrieueHuun
YelioBeKa . o .

HKOJIOTMYECKOM, SHEPTeTUYECKOM U MUIIeBOM 0e30MacHOCTH, pa3BUTHH MenuuuHbl. [IpaBuna noucka u 2

AHaTM3a XUMHYECKOW HH(OpPMAlMK U3 pa3IUYHBIX HCTOYHMKOB (HayyHas W y4eOHO-Hay4Has

TuTepaTypa, cpeicTBa MaccoBoil nHpopmMaluu, cetb MHTEpHET)

[IpakTHYecKHe 3aHATHA

[Touck u aHanu3 KeMCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJIOTHM C ydeToM OyIyIiei

npohecCHOHANBPHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIIHME  CTPOMTENbHBIE  MaTepHallbl,

KOHCTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaiabl il DJIEKTPOHHKH, 4

HaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKHU DHEPIHH, OPraHUYECKHE U MHUHEpalIbHbIE

y100peHus, JIEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.

3amuTa: [lpencraBienue pe3yabTaToB penieHus: KeHcoB B hopMe MUHH-TOKIIA 1A C MPE3eHTaIuei

IIpomeskyTouHas arTecTanus no gucuunianne (1uddepeHupoBaHHbIi 3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJIN3AIIUU YUYEBHOU JUCIIUIJIMHBI
3.1. TpeOoBaHusi K MUHUMAJBLHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecreYeHNI0
Peanuzanus yue6novt mucummimnabl OYI1.12 Xumus ocymiectsisercs B yueOHOM KaOuHETe
XUMUHU, Onosoruu, reorpadumu.

O6opynoBaHue yueOHOTO KaOMHeTa:
KOJIMYECTBO yueOHbIX MecT — 30;
pabouee MECTO MpenoIaBaTes;
MHOTO()YHKIIMOHATIBHBIN KOMIUIEKC TIPETIoaBaTeIs;
HarJAHble 1MocoOus (KOMIUIEKTHI Y4eOHBIX TaOJMIl, IUTAKATOB, MOPTPETHI
BBIJIAIONINXCS YYEHBIX B 00JIACTH XUMHUH);
HaTypalbHbIE 00BEKTHI, MOJIEIIH;
npubopsl U HAOOPHI JII TIOCTAHOBKH JIEMOHCTPAIIMOHHOTO W YYECHUYECKOTO
DKCIIEPUMEHTA;
SKpPaHHO-3BYKOBBIE IOCOOUS;
XUMUYCCKHE PCaKTHBHI;
BCIIOMOTaTeIbLHOE o0opynoBaHue U WHCTPYKITUY;
OnOIMoTeYHbIN (HOH/I.

OobOopynoBanue Jjadboparopuu U pado4yux MecT Ja0OPATOPMHU: MEH3YPKH, MUMNETKU-
KaleJIbHULIBI, TEPMOMETPBI, MHKPOCKOII, JYyMbl, MPEIMETHbIE U IOKPOBHBIE CTEKIA,
IUTAHIIETHI IJis1 KalelbHbIX peakuuid, GuibTpoBalibHasg Oymara, CTEKJISHHbIE MPOOUPKH,
pPE3UHOBBIE MPOOKU, HAOOP PEAKTUBOB, CTEKJISHHBIE MAJIOYKH, IUTATUBBI JJIs1 MPOOUPOK;
MEpHBIE [IWINHAPHI, BODOHKHU CTEKJISIHHBIEC, BOPOHKH JIENUTENbHbIEC UINHApUUecKue (50-
100 mu1), cTynku ¢ mecTUKoM, (haphopoBbie YaIKW, MUHLIETHI, GUIBTPbl OyMaXkKHbIE, BATa,
MapJisi, JJaOOpaTOpPHBIC MITATUBHI, CIIUPTOBBIC TOPEIKH, CITUYKH, MPUOOP NI TMOTYUCHUS
ra3zoB (WJIM IPOOUpKa C Ta300TBOJIHON TPYOKOH), AepKaTesu AJisl TPOOUPOK, CKIISTHKU ISt
XpaHEHMsI pEaKTHBOB, pa3AaTO4YHbIe JOTKU; xumuyeckue crakansl (50, 100 u 200 mu);
IINaTeNd; TMUHIETHI, CEeKyHIOMepbl (TaiiMepsl), MepHble TpoOupku (Ha 10-20 mu) u
MepHbIe KoJiowl (25, 50, 100 u 200 M), CTEKJISIHHbIE MATO0YKH; KOHUYECKUE KOJIOBI st
tutpoBanus (50 u 100 mi); UHAUKATOPHBIE MOJOCKHU N5l onpeeneHus: pH u crangapTHas
UHAMKATOpHAs IIKaja; YHUBEpPCAlIbHBbIM WHAMKATOp; nunetku Ha 1, 10, 50 mu (umm
no3aropsl Ha 1, 5 u 10 mi),

3.2. Mupopmanuonnoe odecneyenue o0yyenus Ilepeuenb pekoMeHayeMbIX Y4eOHbIX
usaanuii, UHTepHeT-pecypcoB, 10NO0JHUTEIbHOM JIUTEPATYPbI

OcHOBHBIE TEeYaTHDBIE H3JaHUA

1. Audunorenosa, 1. B. Xumus: yueOHUK U IPAKTUKYM AJIsi CPEHETO
npodeccroHabHOTO 00pasoBanus / V. B. AudunoreHosa, A. B. babkos, B. A.
[TonkoB. — 2-e u3na., ucnp. u gomn. — Mocka: M3natensctBo FOpaiit, 2022. — 291 c.
2. eromuxuna, H. A. O6mas xumust: yaeonuk st CITO / H. A. lleronnxuna, JI.

B. Munaesckasi. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumus: yueOHUK U IPaAKTUKYM JJIsl CPETHETO
npodeccuoHanbHoro oopazosanus / A. b. Hukonsckuit, A. B. CyBopoB. — 2-¢ u3z.,
nepepad. u gon. — Mocksa: U3parenscto FOpaiit, 2022. — 507 c.
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4. Xumust: yaeOHUK 11 cpeaHero nmpodeccuonanbHoro oopazoanus / FO. A.
Jle6enes, I'. H. ®anee, A. M. ['ony6Ges, B. H. IllanoBaxn; mox obmeit penakuueii I'. H.
daneeBa. — 2-¢ uz ., mepepad. u gon. — Mocksa: UznarenscTBo FOpaidt, 2022, —
431 c.

I[OHOJIHI/ITGJILHLIG HCTOYHUKHU

1. Xumus. 10 knace. YrayOnéunbiii yposess : yueOHuk/ B.B. Epemun,

H.E. Ky3smenxko, B.11. Tepenun, A.A. Jlpo3nos, B.B. JIynun; nox pex. B.B. Jlynuna. —

M.: [Ipoceemenue, 2022. — 446, [2] c.: u.

2. Xumus. 11 knacc. YrnyOnénusiii ypoBeHs : yueonux/ B.B. Epemun,

H.E. Ky3bmenko, A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:

[Ipocsemenue, 2022. — 478, [2] c.: uin.

3. Xumus. Yriayonennsiit ypoenb. 10—11 kiaccsl: pabouas mporpamma K

muanu YMK B.B. Jlynuna: yueOno-metoauueckoe nocodue / B.B. Epemun,

A.A. lpo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

4. Meroanyeckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3bmenko,

B.N. Tepenuna, A. A. JIpo3noBa u np. «Xumusi. YiryOJIeHHBIH ypoBeHbY. 10 kiacc / B.

B. Epemun, A.A. [po3nos, N.B. Epemuna, B. 1. MaxonuHa,

0. 10. Cumonoga, 3.10. Kepumos. — M.: [Ipocda, 2018. — 339 c. : un.

5. Meroandeckoe nocooue k yueoOnuky B. B. Epemuna, H. E. Ky3emenko, A. A.

Hpo3noBa u ap. «Xumus. YriayoneHHbli ypoBerby». 11 knace / B. B. Epemun, A.A.

Hpoznos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrora, 3.10. Kepumos. — M.: [Ipoda,

2018. — 423 c. : mi.

6. I'ycera, E. B. Xumus aisa CI1O: yaeOHo-meTonuueckoe mocodue / E. B.

I'yceBa, M. P. 3uranmuna, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. —

ISBN 978-5-7882-2792-4. — TekcT: 35meKTpOoHHBIN // JIaHb : 37eKTPOHHOOUOIMOTEUHAsI CHCTEMa. —
URL.: https://e.lanbook.com/book/196096 (nara

obpamenus: 14.10.2022). — Pesxxum goctyna: i aBTOPHU3. MOJIH30BaTENICH.
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7. Yepnukona, H. 0. XumMus B 1OCTyMTHOM HM3JI0OKEHUHU: yaeOHOE TTOCOOUE IS

cno / H. }O. YUepnukosa. — 2-e u3zf., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316

c. — ISBN 978-5-8114-9500-9. — Texkct: anekTpoHHBIH // JIaHb: 37EKTPOHHOOMOIMOTEUHAS CHCTEMA.
— URL: https://e.lanbook.com/book/195532 (nara

obpamenus: 14.10.2022). — Pesxxum goctyna: s aBTOPHU3. MTOJIH30BaTENCH.

8. llleBuutpinaa, JI. B. Xumus: yueoHoe nocoowue / JI. B. IlleBanmbina, A. U.

AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —

Texcr: anekTpoHHbI // JlaHb: 35ekTpoHHO-0MOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (nara oopamenus: 14.10.2022). — Pexum

JocTyna: JUisl aBTOPU3. MOJIb30BaTENEH.

9. bimuros, JI. H. Xumus: yaeonuk ans CI1O / JI. H. bounos, U. JI. [Tepdumnora,

T. B. CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. —

ISBN 978-5-8114-7904-7. — TekcT: 35eKTpoHHBIH // JIaHb: 37IeKTpOHHOOMOINOTEUHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/167183 (nara

obpamenus: 14.10.2022). — Pesxxum goctyna: st aBTOPHU3. MTOJIH30BaTENCH.

10. T'abpuensn, O. C., JIsicoa, I'. I'. Xumus: KHuTa TSI IpenojaBaTes: yueo.-

MeToA. mocobue. — M. Axkagemus, 2012. - 332 c.

11. Yepuukona H. 0., MemepsikoBa E. B. Pemaem 3agaun no xumun

camocTosTeNnpHO: yuebHoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa — CanktlleTepOypr:
Jlanb, 2022. — 328 c.

12. Pe3nukoB B. A. CO0pHUK ynpakHEHUH 1 33724 110 OpraHUYECKOW XUMUU:

yaeOHoe mocooue / B.A. Pesanko — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.

13. Kanyctuna A. A., Xansuenko U. I'., JIubanos B. B. O0miast u Heopranuueckas

xumust. [Ipaktukym / A. A. Kamyctuna, U. I'. Xansuenko, B.B. JIu6anoB — CanxrllerepOypr: Jlans,
2020. — 152 c.

14. Tabpuensa O.C. Xumus: yue0. st ctya. mpod. yueb. 3aBenenuii / O.C.
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lNabpuensu, .I'. OctpoymoB. — M., 2016.- 256 c.

15. T'abpuensa O.C. Xumus ams npodeccuii u crenuantbHOCTEH TEXHUIECKOTO
npoduIst: yaeOHUK IS CTYI. yupexaeHui cpen. npod. oopazosanus / O.C.
I'a6puensn, U.I'. OctpoymoB. — 4-e u3n., crep. — M. : U3natenbckuiil LeHTp
«Axagemus», 2017. — 272 c.

HNuTepHer-pecypcesl

1. hvsh.ru — XKypnan «XumMus B oIKomie».

2. https://postnauka.ru/themes/chemistry — iexiiu 1o XuMHUU Ha caiTe

IToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4no-nomynsipHbIit IPOEKT «DJIeMEHTHI OOJBINION HayKu» ((hU3UKa, XUMUS,
MaTeMaTuKa, aCTPOHOMHUS, HAyKH O JKU3HU, HaykH o 3emuie). HoBOoCTH HayKH, KHUTH,
HAy4YHO-TIONYJISIPHBIE CTATbU, JIEKIUH, SHIUKIIONETUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
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Caiit HayyHO-nIOIyJIsIpHOTO JKypHana «Ilorenunam». Xypnan n3naércsa c 2005 r., ¢
2011 r. — paznen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayYyHO-IIOMYJISIPHOTO JKypHajia « XuMus U >ku3Hb». JKypHan nznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas 35eKTpoHHast OMbIroTeKa XuMuYeckoro nopraia «Chemnety», comepxur
ydeOHbIe U HH(POPMAIIMOHHBIE MaTepHallbl s IIKOJIBHUKOB U yuuTenei. B Helt MoxHO
HaiiTH yueOHUKHU 1O 00IIel M HEOPTraHNYECKOH XUMHH, OPraHUYECKON XHUMHUH,
MyJIbTUMEANaMaTEPHUAIIbI, a TAKXKE 33aa4l XUMUYECKUX OJIMMIINAJ C PELICHUSIMU,
3aJa4i BCTYIHUTEIbHBIX SK3aMEHOB JJIsi aOUTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

NudopmanmnonHsie MaTepraibl 00 omuMnuaaax: MoCKOBCKOU TOPOJCKOM,
Bcepoccuiickoit, MenneneeBckoi, MexayHapoaHoil. [IpuBenens! 3agaumn
TEOPETUUECKHUX U 3KCIIEPUMEHTAIBHBIX TYpPOB, MOAPOOHBIE PEIICHUS, CIUCKU 1
(dhoTorpaduu modeauTeNEH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema IMCTaHIIMOHHOTO OOyUYeHUsl, HalpaBJeHHasl B IEPBYIO OYepeIb Ha
MOATOTOBKY K OJIMMITHAZaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoanoi. Cait
COJIEPKUT OTPOMHOE KOJMYECTBO 3aa4, CrPYIIUPOBAHHBIX KaK M0 TeMaM, TaK U 10
onumnuaaam. ITo Bcem OCHOBHBIM pa3jiesiaM XUMUU NPUBEIEH TEOPETUUECKUI
MaTepual ¥ pa3o0paHbl pelIeHns TUIIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanotexHonorusiM. OCHOBHAS 11e]Ib — Pa3BUTHE 00pa30BaHUA B 00JIACTH
HAaHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-OJIMMIINA/IE TI0 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnast cipaBouHasi HH(pOpMaIus 0 XMMUYECKUX JIEMEHTax U UX CBOMCTBaxX (Ha
AHTTTUNCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3pIuHBIN CalT O CBOMCTBaX XUMUYECKHUX AJIIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMmepueckuii caliT oHIaiiH-00pa30BaHusl, COAEPKUT MHOTO HHTEPECHBIX
0o0pa30BaTeNbHbIX KypPCOB U BUACOIECKIUH JIJIs IIKOJIBHUKOB, CTY/IEHTOB U YUUTENEH.
EcTh HECKOJIBKO KYpCOB IO XUMHUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblif aBTOPUTETHBIN B MUpPE XUMHU
MH(OPMALIMOHHBIA UHTEPHET-pecypc (CalT IUIaTHBIM).

13. http://www.organic-chemistry.org/

[TopTan mo opraHUYECKON XMMUU HA AHTJIMMCKOM A3bIKE.

14. http://mwww.xumuk.ru
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CaliT 0 XuMHH: KJIJaCCUYECKHE YUeOHUKH, CIIPaBOYHHUKH, SHIIMKIIONENH, TIOUCK
OpPraHUYECKUX U HEOPraHUYECKUX PEAKLUH, COCTABIICHUE YPABHEHUN PEAKLIUN.
15. http://orgchemlab.com/

CaiiT, moCBALIEHHBIN MpaKTUYECKON paboTe B JabopaTopu
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3aHATHN

4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB
OCBOEHMSA YYEBHOW JUCHUTLIUHBI

U 1a00paTOPHBIX

pabor,

KoHTpoab u oneHka pe3ysibTaToB 0CBOeHUs yueOHo# nucuuminabl OYI1.12

XUMHSI OCYILIECTBISIETCS MPENnoAaBaTeiIeM B MPOLECCe MPOBEACHUS MPAKTHUYECKUX
TECTUPOBAaHUS, a
00yYaIONIMMUCS UHANBUIYAJIbHBIX 33JaHUI, MPOEKTOB, UCCIIEI0BAHUN.

TaKXKC BBIITOJIHCHU I

OK

Monyas/Pa3nen/Tema

Pe3yabTaTt 00yyeHus

Tunbl OEHOYHBIX MEPONIPUATHIA

OcHOBHOe cogepxaHue

MI0JIO)KEHUEM B
IIEPUOIUUYECKON CUCTEME
XUMHNYCCKUX 3JICMCHTOB
J.. Menneneena

1 Pa3neu 1. OcHoBBI ®opmymposars
0a30oBble NOHATHS U
CTPOeHMS BellecTBa
3aKOHBI XMMMHU
1.1 [OK 01 CtpoeHue aTOMOB CocraBnsate xumudeckue |1. 3aganus Ha cocTaBiieHHE
XUMUYECKHUX AJIEMEHTOB |(POPMYJIBI COETMHEHHUN B |XUMHUUYECKHX (DOpMyIT (OKCHIOB,
U IIPUPOJAa XUMUYECKON |COOTBETCTBHH CO THIPOKCUIOB, KHCIIOT, COJICH).
CBS3U CTETEeHbIO OKUCIICHUS 2. 3aiaHus Ha UCTIOJIb30BaHKE
XUMUYECKUX AJIEMEHTOB, |XMMUYECKOW CUMBOJUKH U Ha3BaHUU
KCXO/1S U3 BAJICHTHOCTH U |COEAMHEHUIN IO HOMEHKIIAType
ANEKTPOOTPULIATEILHOCTU |MEXTYHAPOIHOTO COK03a
TEOPETUYECKOU U MPUKIIATHON XUMUH
Y TPUBUAJBHBIX Ha3BAaHUU TSI
COCTABJICHUS] XUMHUYECKUX (POPMYIT
COETMHEHHI OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIIEeCTB
1.2 IOK 01 [lepunonnueckuii 3ak0H 1| XapakTepu30BaTh 1. ITpakTrueckas pabota
OK 02 tabnuma J[. 1. XUMHUYECKUE DJIEMEHTHI B [« XapaKTepUCTHUKA XUMHUYECKOTO
Menpeneesa COOTBETCTBUU C UX 3JI€MEHTA 10 €ro MOJOKEHUIO B

[lepuoanueckoii cucreMe XUMUUYECKUX
anemeHToB J[.1. MeHeneeBay.

2. IlpakTdeckue 3alanust Ha
YCTaHOBJICHUE CBSI3H MEXTY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB M MEPUOTUIECKIM
W3MEHEHHUEM CBOICTB XUMUYECKUX
3JIEMEHTOB U UX COCTUHEHHI B
COOTBETCTBHUH C MOJOKEHHUEM
[Tepuonnueckon cucreme.

3. I[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3alni0 XUMHUUECKUX
37eMeHTOoB: «MeTannuueckue /
HEMETaJNTNYeCKHe CBONCTBA,
ANEKTPOOTPHUIATETILHOCTD U CPOICTBO
K 3JIEKTPOHY XUMUYECKHUX AJIEMEHTOB B
COOTBETCTBUE C X 3JIECKTPOHHBIM
CTPOCHUEM U TIOJIOKEHHUEM B
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Ne OK Mopnyas/Paznen/Tema | Pesyabrar o0ydyeHus THIbI OLEHOYHBIX MEPONIPUATHH
MEPUOANYECKON CUCTEME XUMHUECKUX
anemenToB .. Menaeneesay

2 Pasien 2. Xumuueckie Xapakrepu3zoBathb TI/lelbl KonTpoasHnas padora
XHMHYeCKHX peakuuil  [«CTpoeHue BemecTBa H XHMHYECKHE
peakuuu
peakuum»
2.1 OKO01 Tunel XUMHYECKUX CocraBnath peakuuu 1. 3ajaun Ha cocTaBlIeHUE YpaBHEHUN
OK 04 peaxkuuii COECIMHEHMS, PA3JI0KEHUS, |pEAKLIAN:
oOMeHa, 3aMeIeHHS, — COEJIMHEHMS], 3aMELLEHUS,
OKHCJIUTENbHO- pasioxeHus, 0OMeHa;
BOCCTaHOBUTEJIbHbBIE — OKHCIIUTEJIbHO-
peakuuu BOCCTaHOBUTEJIbHBIX pEaKLUi C
HCIIOJIb30BaHUEM METO]1a
AJEKTPOHHOIO OaJiaHca.
2. 3ajaum Ha pacyeT Macchl BELIECTBA
i 00béMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, MACCE WIH 00BEMY OHOIO
13 y4acTBYIOUIUX B PEAKI[MH BEILECTB,;
pacu€Thl
Macchl (00BEMa, KOTIecTBa
BEIECTBA) MIPOYKTOB PEAKIUH, €CIIU
OJIHO U3 BEILIECTB UMEET MPUMECH
2.2 DIIEKTPONUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3amanus Ha cOCTaBJICHUE
JUCCOLIMAINS M HOHHBIM |XMMHYECKHX PEeaKIHU MOJIEKYJISIPHBIX U MOHHBIX PEaKIuii ¢
oOMeH MOHHOTO OOMeHa ¢ y4acTHUEM KHUCIIOT, OCHOBaHHUM U COJIEH,
y4acTUEM YCTaHOBJIEHHE U3MEHEHHUS
HEOPraHMYECKUX BEIIECTB |KUCIOTHOCTU CPEJIbI
2. JIaboparopnas padota "Turibl
XUMHYECKHUX peaKkui”
3 Pa3nea 3. Ctpoenue u |HcciaenoBarh cTpoeHue u

CBOHCTBA
HEOPraHU4YeCcKHX
BellecTB

CBOMCTBA
HEOpPraHUYecKuX
BeIEeCTB
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OK

Moayas/Pa3nen/Tema

PesynabTaT 00yuenus

THIbI OLEHOYHBIX MEPONIPUATHH

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudumuposats
HEOpPTraHNUYECKUE
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «HomeHnknaTypa u Ha3BaHue
HEOPraHMYECKUX BEIIECTB UCXOMIS U3
UX XUMUYECKOU (hOpMYIIBI TN
COCTaBIICHHE XUMUYECKOU (hOPMYIIbI
MCXOJIsl N3 HAa3BaHUS BEUIECTBA 110
MEXIYHAPOJHON WU TPUBUAIBHOMU
HOMEHKJIATYPE».

2. 3aga4ym Ha pacyeT MacCOBOM JI0JIH
(Macchl) XUMUYECKOTO JIEMEHTA
(coenuueHwus) B Mosiekysie (cMecn).
3. [IpakTuyeckue 3a1aHust 1O
KinaccupuKaluy, HOMEHKIIAType U
XUMHYECKHM (popmynam
HEOPTaHMYECKUX BEIIECTB PATMYHBIX
KIIaCCOB.

4. TlpakTH4ecKre 3a1anus Ha
oTpesiesIeHue XUMUYECKOM
AKTUBHOCTH BEILIECTB B 3aBUCHMOCTH
BUJIa XUMUYECKOU CBSI3U M TUTIA
KPUCTAIITNYECKON PEIIETKH

3.2

OK 01
OK 02

DU3UKO-XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

YcraHaBauBaTh
3aBHUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOCHHS aTOMOB H
MOJICKYJI, & TAK)KE THUTIA
KPUCTAJUIMYECKOM
peleTKu

1. Tect «OcoOEHHOCTH XUMHUYECKUX
CBOMCTB OKCHJIOB, KUCIIOT, OCHOBaHUM,
aM(pOTEePHBIX TUIPOKCUIIOB U COJICI.
2. 3a/1aHus Ha COCTAaBJICHUE
YPaBHEHU XUMHYECKHUX PEAKIUH C
Y4aCTHEM TPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCUIOB
METaJJIOB, HEMETAJNIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUH 1 aM(POTEPHBIX
TUAPOKCHUJIOB, HEOPTaHUYECKHUX COJIEH,
XapaKTEePU3YIOIINX UX CBOMCTBA U
CIOCOOBI MOJTYYEHHUS.

3. IIpakTMKO-OpHUEHTUPOBAHHBIE
TEOPETHUECKHE 3a]JaHUsI Ha CBOMCTBA U
MOJTy4eHHE HEOPTAaHUYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanuys
HEOPTaHMYECKUX
BEIIECTB

Uccnenosats
Ka4ueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX BEIIECTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3a/IaHMsI IO COCTABJICHUIO XUMUYECKHUX
peaKIuil C y4aCTUEM HEOPTaHUYECKUX
BEILIECTB, UCIIONb3YEMBIX ISl UX
UICHTH()UKAIUY.

2.JIaboparopnas pabdora:
“Unentuduxaius HEOPraHUIECKUX
BEIECTB”

25




Ne OK Mopnyas/Paznen/Tema | Pesyabrar o0ydyeHus THIbI OLEHOYHBIX MEPONIPUATHH
4 Pa3nen 4. Ctpoenue u |HccienoBath cTpoeHue u
CBONCTBA CBONCTBA OPraHUYeCcKHX
OPraHu4YeCcKux BelIeCTB
BeIIECTB
4.1 IOK 01 Knaccugukarnus, Knaccudunmposatsb 1. 3ajaHus Ha cocTaBICHUE Ha3BaHUM
CTPOEHHE U OpPraHUYECKUE BEIIECTBA B [OPraHUYECKUX COEIMHEHUH 110
HOMEHKJIaTypa COOTBETCTBHUHM C UX TPUBHAJIBHOMN MJIM MEXTyHAPOIHOMN
OpraHMYECKUX BEIIECTB |CTPOCHHEM CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3amaHnsa Ha COCTaBJICHUE ITOIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POpMYIT
OpPraHUYECKUX BELIECTB OTJEIIbHBIX
KJIaCCOB.
3. 3amaum Ha onpezeeHue
npocTeiien (opMyJsbl OpraHu4ecKoit
MOJIEKYJIbI, UCXO/IS U3 3JIEMEHTHOTO
coctaBa (B %)
4.2 OK 01 CBoiicTBa OpraHu4ecKux | Y cTaHaBIIUBaTh 1. 3aganus HAa cOCTaBJICHUE
OK 02 COEJIMHEHU N 3aBUCUMOCTH (PH3UKO- YpaBHEHUI XUMUUYECKUX PEaKLUi ¢
OK 04 XUMHUYECKHUX CBOMCTB Y4aCTHEM OPraHUYECKUX BEILECTB Ha
OpPraHMYECKUX BEIIECTB OT [OCHOBAaHMH UX COCTaBa U CTPOCHHUS.
CTPOEHUS MOJIEKYI 2. 3ajaHus Ha COCTABIICHUE
ypaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTIOCTPUPYIOLINX XUMUUECKNE
CBOMCTBA C y4€TOM MEXaHU3MOB
MIPOTEKaHUs JaHHBIX peaKui 1
TE€HETUYECKOM CBSI3U OPTraHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTrHsble 3a1auM IO ypaBHEHUSIM
peakKIuii ¢ yqacTueM OpraHM4ecKux
BEIIIECTB.
4. JTaboparopHas paboTa
“IIpeBpalieHust OpraHU4eCKUX
BEIIECTB IPU HarpeBaHUM"
4.3 |OK 01 Wnentuduxanms Hccnenosath 1.IIpakTuKO-OpUEHTHUPOBAHHbBIE
OK 02 OpraHMYECKUX BEIIECTB, |KAUYECTBEHHBIC PEAKIIMM  |33JaHUS [0 COCTaBICHUIO XUMHUYECKUX
OK 04 UX 3HAYECHUE U OpPraHUYECKUX peaKIuil C y4aCTUEM OPTraHUYECKHUX

pUMEHEHHE B OBITOBOM
Y IPOU3BOACTBEHHOMN
JESATEIIBHOCTH YEJIOBEKA

COETMHEHUN OTHEIILHEBIX
KJIACCOB

BEIIIECTB, B T.4. HCTIOJIB3YEMBIX JIJIST UX
uaeHTU(DUKAITIN B OBITY U
MPOMBIIIIJICHHOCTH.

2.JIaboparopnas pabota:
“Unentuduxaryisi OpraHnIecKux
CO€IUHEHHH OTNENBHBIX KJIACCOB™
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Ne OK Mopnyas/Paznen/Tema | Pesyabrar o0ydyeHus THIbI OLEHOYHBIX MEPONIPUATHH
5 Paspean S. Xapakrepu3zoBathb
Kunernueckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMUYECKHE |(PAKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NMPOTEeKAHUS XHMHYECKHX pPeaKkuuid
XHMHUYECKHX peakuui
5 |0KO01 CKopocTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakunii. XuMHUYECKOE |BIMSHUE KOHIIEHTPAUMHU |TEOPETUYECKHUE 3aJaHus Ha aHAJIU3
paBHOBECHE pearupymoIrx BelmecTB U |(HaKTopoB, BIAUSIOIINX HAa U3MEHEHHE
TEeMIIEpaTypbl Ha CKOPOCTD |CKOPOCTH XUMUYECKON peaKkiuu.
XUMUYECKUX PEAKIUN [IpakTHKO-OPUEHTUPOBAHHBIE 3aTAHUS
XapakTepru3oBaTh Ha IIpuMeHeHue npuHuuna Jle-
BJIMSIHHE U3MEHEHUS [larenbe 11t HAXOXKACHUS
KOHLEHTPALlUU BEIIECTB, |HAIPABICHUS CMEILEHUS PABHOBECUS
peakuuu cpeasl u XMMHUYECKON peaKklMU U aHAJIN3
TEMIEPATYpPbI HA (akTOpOB, BIUAIONINX HA CMEIICHUE
CMEIIIEHNE XUMUYECKOTO |[XMMUYECKOTO paBHOBECHS
paBHOBECHS
6 HccaenoBath HCTUHHBIE
Pa3znen 6. PactBopbl PacTBOPBHI € 32JaHHBIMH
XapaKTepuCTUKAMH
6.1 (OKO01 [TonsiTue o pactBopax  |Pa3nuuare ncTUHHBIE 1. 3amaun Ha NPUTOTOBJICHUE
OK 02 pacTBOPbI pacTBOPOB.
2. IIpakTUKO-OpUEHTUPOBAHHBIC
pacyeTHbIE 3a/1aHus Ha IUCIIEPCHbBIE
CHCTEMBI, HCIIOJIb3yeMbIE B OBITOBOM U
IIPOU3BOJICTBEHHON JESTEIbHOCTH
4eJioBeKa
6.2 OKO01 Uccnenosanue cBoiicts |HccnenoBats husuko- JIaGoparopHas paboTa
OK 04 pacTBOpPOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB™
HCTUHHBIX PACTBOPOB
Il [[IpodeccuonaILHO-OPHMEHTHPOBAHHOE COJePKAHUE (COIEPKAHME MPUKIIATHOTO MOTYJIs1)
7 Paspnen 7. OuenuBatp nocJjeAcTBusA |3amuTa Keiica
Xumus B ObITY H OBITOBOI 1
MPOM3BOACTBEHHOM NPOM3BOACTBEHHOM
AesITeJIbHOCTH AeITeJIbHOCTH YeJIoBeKa
YeJI0BeKa ¢ MO3M UM
JIKOJIOTHYECKOI
0e30macHoOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
MIPOU3BOJACTBEHHOMN
NesITeIbHOCTH YeJIOBEKa

O11eHUBATH ITOCIEACTBHS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIEITEILHOCTH YCJI0BEKA C
MO3HIIHNI SKOJIOTMUECKOM

Keiic

Bo3MoxHBIE TEMBI KEHCOB!

1. IloTemienne K1uMara u
BBICBOOOJK/IEHHE Ta30BBIX TUIPATOB CO
JIHA OKeaHa.

27




OK

Moayas/Pa3nen/Tema

PesynabTaT 00yuenus

THIbI OLEHOYHBIX MEPONIPUATHH

0€30I1aCHOCTH

2. bynyume Matepuasl s aBua-,
MAaIllMHO- ¥ PUOOPOCTPOCHUS.

3. HoBble MaTepuanbl 11 COTHEYHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIHHBIX MPENapaToB
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[Ipunoxxennel

TEMATHUKA UHANBUAYAJBHBIX ITPOEKTOB

buorexnonorus u renHas uHxxeHepus — TtexHoaoruu XXI Beka.

HanorexHonorus kak IpuOPUTETHOE HAIIPABIICHUE PA3BUTHS HAYKU U IPOU3BOJICTBA
B Poccuiickon denepamnuu.

CoBpeMeHHbIE METO/IbI 00€33apa>KUBAHUS BOJIBI.

AnnoTponus METaJlIoB.

Kusznb u gesrenbHocTh J|.M.MeHnneneena.

«Ileprnonnueckomy 3akoHy OyAylllee HE TPO3UT PA3PYIICHUEM. . .»

Cunres 114-ro anemenTa — TpUyMQp poCCUNUCKUX (HPU3UKOB-SIEPIIUKOB.

H3oTtomnsl Bogopoaa.

Hcnonb3oBaHne paiMOAKTUBHBIX U30TONOB B TEXHUYECKUX LEIAX.

PeHTreHoBCKOE U3TyYEHHE U €r0 UCIIOIB30BAHUE B TEXHUKE U METULIMHE.

[1na3ma — 4yeTBepTOE COCTOSIHUE BEIIECTBA.

AMopdHBbIe BElIecTBa B IPUPOJE, TEXHUKE, OBITY.

OxpaHa OKpyXarleld cpeapl OT XUMHUYECKOro 3arps3HeHus. KonmyecTBeHHbIE
XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAIOIIEH CPEIbI.

[IpumeneHue TBEpI0TO U ra3o00pa3zHoro okcuaa yriaeposaa (IV).

3ammuTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arpsi3HEHUS.

I'pyOoaucnepcHbie  cUCTeMBbI, UX KilaccudUKauus W  HUCHOJb30BAHUE B
po¢deCCUOHATIBHON JIEATEIbHOCTH.

Kocmernueckue renu.

[IpuMeHeHue CyCrieH3ui U AMYJIbCUN B CTPOUTEIBCTBE.

Munepaibl ¥ TOpHBIE TTOPOIbI KAaK OCHOBA JIUTOCHEPHI.

PacTtBopbI BOKpyT Hac. Tumsl pacTBOpOB.

Bopna xak peareHT u cpeaa Ajisi XMMHYECKOTO ITpo1ecca.

Kusnb u nearensHocth C.AppeHuyca.

Bxiiag OTEYECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU  DJIEKTPOJUTHUECKOU
JTUCCOLMALINH.

YcTpaHeHue )KeCTKOCTH BOJIbl HA MPOMBIILICHHBIX OPEATPUATHUSX.

CepHas KuclI0Ta — «XJ1€0 XUMUYECKON TPOMBIIIIEHHOCTHY.

Hcnonb3oBanne MUHEPATBHBIX KUCTIOT HA MPEANPUATHSIX PA3TUIHOTO MPOdUIIs.
OKcuapl U CONMU KaK CTPOUTEIbHBIE MATEPUATIBI.

Hcropus rurnca.

IToBapeHHas COJIb KaK XMMUYECKOE ChIPBE.

MHuoronukuii KapOOHAT KaNBIHS: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.

Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryansHOoe MOeIMpOBaHUE XUMUYECKHUX MPOLIECCOB.

DIIEKTPOIIN3 paCTBOPOB JIEKTPOIUTOB.

DIIEKTPOJIN3 PaCILIaBOB AJIEKTPOJIUTOB.

[IpakTyeckoe MNpPUMEHEHUE OJJIEKTPOJM3a: paduHUpOBaHUE, TaTbBaHOIUIACTHUKA,
rajbBaHOCTETHUS.

Hcropus nonydeHus: 1 IpOU3BOJCTBA AITFOMUHHSL.

DNEKTPOIUTUYECKOE TTOJTyYeHHE U padUHUPOBAHUE METH.

Kuznb 1 gearenbHocTs 1. /[3BH.

Posib MeTanioB B UCTOPUM YEI0BEUECKON LIMBUIM3AaLMU. McTOpHs OTEYEeCTBEHHOU
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yepHOi MeTautyprud. COBpeMEHHOE METAJLTYPIrMYECKOE TPOU3BOJICTBO.

Uctopusi oTeuecTBEHHON ILBETHOM MeTaulypruu. Pojb METalsIoB M CIUIaBOB B
Hay4YHO-T€XHUYECKOM MpOorpecce.

Koppo3ust MmeTamioB u ciocoObl 3alIUTHl OT KOPPO3HH.

WNHuepTHbBIE Wau 6J1arOpoIHBIC Ta3bl.

Poxxnarorniye coyim — rajioreHbI.

HcTopus mBeackon Ciuyku.

HcTopusi BOSHUKHOBEHUS U Pa3BUTUSI OPTAHUYECKON XUMUH.

Kuznb u gearensHocts A.M.ByTiepona.

Burtanusm u ero kpax.

Poisib 0T€YECTBEHHBIX YYEHBIX B CTAHOBJICHUHM M PA3BUTHU MHPOBOWM OPraHUYECKOU
XAMHH.

CoBpeMeHHbBIE TIPEICTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHUSI.

DKOJOTUYECKHUE aCTEKThl UCTI0JIH30BaHUSI YTIIEBOOPOIHOIO CHIPHSI.

DKOHOMMYECKHE aCTEKThl MEXJAYHApPOJAHOTO COTPYJIHMYECTBA IO MCIIOJIb30BAHUIO
YIJI€BOAOPOJTHOTO CHIPBS.

Uctopuss OTKpbITUA U pa3paOOTKU Ta30BbIX U HEPTAHBIX MECTOPOXKICHUN B
Poccuiickon ®@enepanun.

Xumus yriieBoJIOPOJAHOTO ChIPhs M MOst Oynyias mpodeccus.

YTrneBo10poaHOE TOIJIMBO, €T0 BUABI U HA3HAYCHHE.

CuHTEeTHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3ue 1 MepPCIeKTUBHI.
Pe3nHoTeXHMYECKOE TTPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUUYECKOM MPOTPeCCe.
CBapoyHo€e MPOU3BOJICTBO U POJIb XUMHUHU YTIJIIEBOJIOPOJAOB B HEM.

HedTsr m ee TpaHCIIOPpTHpPOBKA KaK OCHOBAa B3aMMOBBITOJIHOTO MEXKTyYHAPOJHOTO
COTPYJIHUYECTRBA.

XUMHUUYECKHE METO/IbI UCCIIEIOBAHUS B KPUMUHATUCTHUKE.

Butamunbl 6e3 perenra.

XUMHUYECKUE BEIIECTBA U MAaTEPUAIIbI B )KUBOIIHCH.

Mertaibl - MaTepuai sl CO3/1aHus 1IeIEBPOB MUPOBOIO UCKYCCTBA.
Xyn0KECTBEHHAs IECHHOCTh U CBOMCTBA CTEKJIA.

[InieBrie 100aBKH.

XUMUHCTKA HA JOMY.

OnHopazoBas mocyja: 3a U MPOTHUB.

XHUMHUSA U KOCMETHKA.

JKeBarenbHas pe3MHKa: 3a U POTHUB.

He3nakomoe 0 3HAaKOMOM: Yai.

XuUMUs B AIATPE XYJ0KHUKA.

Y IUBUTEIBHBIN MUP KPUCTAIIJIOB.

PacTBOpEI B IpHpo/I€ U )KU3HU YEIOBEKA.

buonornyeckoe 3HauyeHNE U MPUMEHECHUE TAIOTCHOB M UX COCIMHECHUN

Huricsl: Bpea Ui MOJIb3a.

CuHTeTHYECKHE MOIOIIHE CPEJICTBA: IOCTOMHCTBA U HEJIOCTATKH.

CoBpeMeHHBIE METOABI 00e33apaKUBAHMS BOIbI.
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