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cnennasbHOCTH 38.02.07 bankoBCcKOe €110

Opranu3zanus-pa3padoT4uK:
I'bOY 1100 «3maToyCTOBCKUM TEXHUKYM TEXHOJIOTUA U SKOHOMHUKI

Pazpabotunk: Hukynuna BanentuHa AniekcaHApOBHA
npenoaaBaresb ['OY 10O «31matoycTOBCKUI TEXHUKYM TEXHOJIOTUN U
SKOHOMUKI

[Iporpamma oOcy»xeHa Ha 3acefaHuu TPOPUIBLHON ITUKJIOBOM KOMUCCUU
€CTECTBEHHO-HAYYHBIX TUCIUIUINH:



COJEPKAHUE

1. O6mas xapakTepucTuka padodeil mporpamMmbl 00IIE00pa30BaTEILHOM 4
TUCTIUTUTAHBI « XUMUS

2. Ctpyktypa U cojepxaHue o0mieo0pa3oBaTelbHOW —AUCHUIUIMHBL | 11
«XUMUD»

3. YcnoBus  peanmzanuu mporpamMMmbl - oOmieoOpasoBarenpHOM | 19
TUCTIUTUTAHBI « XUMUS»

4. KoHTpoJIb W OIIGHKa pPE3yJbTaTOB OCBOEHUs 00ImIeoOpa3oBaTenbHON | 21

IUCHUIUINHEI « XUMUS




1.00mas xapakTepucTuka padodeil nporpaMmmsl 0011e00pa3oBaTeJIbHOM
AUCHMILIMHBI «XUMHD)

1. ObmeobpaszoBarenbHas JUCIHUIUIMHA «XUMUS» SBISIETCS 0053aTeIbHON YacThIO
00111e00pa30BaTEIBHOTO LKKIIA 00pa30BaTENbHOM MporpaMmMbl B cooTBeTcTBUU ¢ PI'OC
CIIO mno cneumansHocTH 38.02.07 baHnkoBcKoOe €10

[Iporpamma paszpabotana Ha ocHoBaHuu TpeboBanuit ®I'OC cpennero ooOiIero
oOpa3oBanus. Ha u3yueHue qUCHUIUIMHBI « XUMHs» Ha 0230BOM YpPOBHE OTBOAMUTCS /2
yaca.

[Iporpamma y4yeOHOW AUCHUIUIMHBI MOXKET OBITh HCIOJNBb30BaHA NpPHU OO0YYEHUU
JIMI C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSL.

[Iporpamma y4eOHOW AUCIUIUIMHBI MOKET OBITh peajin30BaHa ¢ MPUMEHEHHEM
JTUMCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

1.2. HeJII/I H INIAHUPYEMBIEC PE3YJIbTATHI 0CBOCHUA ITUCHUIIINHDbI

1.2.1 Hean qaucuMIMHbI

CopnepxaHue MporpaMMbl  0011€00pa30BaATENbHON — AUCHUIUIMHBL  « XUMHUS)
HalpaBJICHO Ha JOCTH)KEHUE CIEAYIOMMX I1ene: ¢GopMUpOBaHUE Y CTYJICHTOB
MPEACTABICHUS O XMMHYECKON COCTaBIISIIONIECH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpA
KaK OCHOBBI TPHUHATHUS PEIICHUN B >KU3HCHHBIX W MPOU3BOJCTBEHHBIX CHUTYyaIUsX,
OTBETCTBEHHOT'O NTOBEJICHUS B IPUPOTHOM CpeeE.

3agaum AMCHUIJINHBI:

1) cdopmupoBaTh TMOHMMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHYCCKHX
IPOLIECCOB U SBJIECHUM B OKPYXKAIOWIEH Cpeae, LETOCTHOM HAyYHOW KApTUHBI MUpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABJIATH (POPMYJIbI HECOPTaHMYECKUX M OPraHUYCCKHX
BEIIICCTB, YPABHEHUSI XUMHUYECKUX PEaKIMi, OOBSICHATh UX CMBIC, HHTEPIIPETUPOBATH
PEe3yJbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdhopMupoBaTh  HAaBBIKM  IPOBEICHHS  HPOCTCHINMX  XHMHYECKHX
AKCTIIEPUMEHTAIILHBIX MCCIIEAOBAaHUN C COOIIOJICHUEM MpaBUil O€30MacHOr0 oOpaleHus
C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUThL YMEHHUS MCIOJIb30BaTh HMH(DOPMAIIMIO XUMHYECKOIO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

5) copmupoBaTh YMEHHS MPOTHO3UPOBATH IMOCIIECACTBUS CBOCH ACSITEILHOCTH U
XUMHUYECKUX TIPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MIPOIIECCOB,

6) chopmMupoBaTh MOHUMAHKWE 3HAYMMOCTH JIOCTHIKEHUN XUMHYECKONW HAyKH |
TEXHOJIOTHH JIJIs1 PA3BUTHS COITMAIBLHOM M IIPOM3BOJICTBEHHOM cdhep.

1.2.2. Tlnanupyemble pe3yJbTAaTbl OCBOeHHMsI 001Ie00pa3oBaTENbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIHUIUIMHA nMeeT Tipu popmupoBanuu u pazsutuu OK u [TK.



HaumeHnoBanue u Ko

Ilnanupyemsble pe3ybTaThl

KOMIIeTEHIINH Ooume Jlucuuninuapubie
OK 01. Beibupars | B gactu Tpy10BOro BOCIIUTAHUSA: - BJIaACTh CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpash  BKJIIOYACT:
CTHOCOOBI pelLlICHUsI | - TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH | OCHOBOIIOJIATAIONIME MOHATUS (XMMUYCCKHH DJIEMEHT, aToOM, 3JCKTPOHHAs
3a1a4 MacTepcTBa, TPYAOII00ue; 00os10uKa aroma, S-, p-, d-37EeKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYIIa,
npodecCuOoHATBHON -  TOTOBHOCTh K AaKTUBHOM  JIESITEIBHOCTH | BAJIGHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTh, CTEMEHb OKHCICHUS, XUMHUYECKas
JeSITENIbHOCTH TEXHOJIOTUYECKOM u COLIMAJIbHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIA 0OBEM, YIIEPOIHBIA CKEJeT,
MPUMEHUTENBHO K | HANpaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, | QYHKIIMOHAIBHAS TPYINA, PagUKai, U30MEpPHS, H30MEPhI, TOMOJIOTUICCKHI
pa3IMYHbIM IUIAHUPOBAaTh U CAMOCTOATENBHO  BBIMOJHATH | PAM, TOMOJIOTH, YITI€BOAOPObI, KUCIOPOA- U a30TCOJEpKAIIUE COSAUHEHUS,
KOHTEKCTam TaKyI0 JIeSITeIIbHOCTE; OMOJIOTHYECKH aKTHBHBbIC BemiecTBa (YIJICBOJBI, JKHPBI, OCIKH), MOHOMEP,
- UHTEpEC K pa3IUYHBIM chepam | momumep, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIE  COEIUHEHUS,
npoheCCUOHATBHOMN ACSITEILHOCTH, KPUCTAIMUECKAsT PElIeTKa, THIbI XUMHUYCCKUX pEakiuil (OKUCIUTEIbHO-
OBnanenune YHUBEPCATbHBIMU y4eOHBIME | BOCCTAHOBHTEIIbHBIC, IK30-H IHIOTEPMHUCCKHE, PEAKIMH HOHHOIO OOMeHa),
MO3HABATEILHBIMU JACHCTBUSAMMU: pacTBOp, AIEKTPOIUTHI, HEITEKTPOJIUTHI, IEKTPOIUTUYECKAS AUCCOLUALNSA,
a) 0a30BbI€ JJOTHYECKHE CHCTBHUS: OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKluu, XUMHUECKOE
- CaMOCTOSITENIbHO (hopMyIHpOBATH U | paBHOBECHE), TEOPHUM M 3aKOHbI (TEOPUS XMMHYECKOTO CTPOCHHUS

aKTyaJM3upoOBaTh MPOOJIEMY, paccMaTpHUBaTh ¢e
BCECTOPOHHE;

- YCTaHABJIMBaTh CYIIECTBCHHBI TNPU3HAK WIH
OCHOBAaHUA IJII CpaBHCHUA, KJ'IaCCI/I(l)I/IKaHI/II/I n
00001IIeHN S

- OmpeneNaTh eI JeATeIbHOCTH,
napaMETpbl U KPUTCPUU UX NOCTHIKCHU A,
- BBUIBJIATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUHUS B
paccMaTpUBAEMBbIX SBIICHHSIX;

- BHOCUTH KOPPCKTUBLI B JCATCIIBHOCTD,
OLCHMUBATHL COOTBCTCTBHUEC PC3YJIbTATOB ULCIIAM,
OLICHUBATh PUCKH TOCIICJCTBUMN ICATCILHOCTH,

- pa3BUBaTh KPEATUBHOE MBINUICHUE IPU PEIICHUN
YKM3HEHHBIX TPOOJIEM

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

- BIIQJICTh HABBIKAMH Y4E€OHO-HCCIIEIOBATEIbCKOM
n HpOGKTHOﬁ JCATCIIBHOCTH, HaBbIKaMU
paspernieHus mpooeM;

- BBIABJIATH MNPUYUHHO-CICACTBCHHEBIC CBA3U U

3aaaBaTb

oprannueckux BemectB A.M. bytnepoBa, Teopusi 3IEKTPOTUTHYECKON
quccounanuu, nepuoaudeckuii 3akon [I.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUIN S3bIK XMMHUH, (DAKTOTOTHUECKHE
CBEJIEHUS O CBOMCTBAX, COCTABE, MOJYUYEHUU U OE30MaCHOM HCIOIb30BAHUU
BOXHEHIINX HEOPraHWYEeCKHX M OpPraHMYecKHX BEHmECTB B OBITY U
MPAKTUYECKON JIeATEeTHbHOCTH YEIOBEKa;

- YMCTI) BBISIBJIATH xapaKTepHHe HpI/I3HaKI/I U B3aUMOCBS3b I/I3yT-IeHHI>IX
MOHATUHN, IPUMEHATh COOTBETCTBYIOLIUE MOHATHUS IPU OMMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX W OPraHWYECKHUX BEIIECTB U MX IMPEBpALICHHII,

BBIABJIIATH B3aMOCBA3b XHUMHUYECCKUX 3HAHUM C IIOHATHAMU u
MNpEACTABJICHUAMU JPYTUX CCTCCTBCHHOHAYUYHBIX MPCIMETOB;

- YMCTh HCIIOJB30BATH HanMCHOBAHUA XUMHYCCKHX COCI[I/IHCHI/Iﬁ
MCKIAYHAPOOAHOr0  COHO3a TCOpCTH‘lCCKOﬁ u HpHKHaﬂHOﬁ XUMHU U

TPUBUAJbHBIC Ha3BaHHs BKHEHIIMX BeleCcTB (ITUIICH, alleTUIICH, TIHIEPHH,
¢beHon, Qopmanbaerus, YKCycHas KUCIOTa, TJMUUH, YyrapHbld —ras,
YIIIEKUCIIBIN a3, aMMHUaK, rameHasl U3BeCTb, HETalleHasl U3BECTh, IUThEBAs
Cofla U JIPYTUX), COCTABIATh (POPMYJIbI HEOPraHMYSCKHX U OPraHHMYECKUX
BELIECTB, YpPaBHEHUS XUMHUYECKUX pEaKIHUH, OOBACHATH UX CMBbICI;
MTOATBEPKIATh XapaKTepHbIE XUMHUYECKHE CBOICTBA BEIECTB




aKTyaJIM3upoBaTh 3a7ady, BbIABUIATh TUIIOTE3Y €€
pelienus, HaXOJUTh apryMeHTbI TUISI
JI0Ka3aTeJIbCTBA CBOUX YTBEP)KJIEHUM, 3aJaBaTh
napaMeTpbl U KPUTEPUH PEIICHUS;

- AQHIM3MPOBATh IIOJIYYEHHbIE B XOJI€ PELICHUS
3alayd pe3yJbTaThl, KPUTHUYECKH OIICHHBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHUSIX;

- YMETh MEepPEeHOCUTh 3HAHUS B MMO3HABATEIbHYIO U
NPaKTHIECKYIO 00JIACTH KHU3HEACATEILHOCTH;

- yMeThb HMHTCTPUPOBATh 3HAHHWS W3 Pa3sHbBIX
peAMETHBIX 00JIacTel;

- BBIABUT'ATH HOBBIC naceu, HpCI[JIaFaTI)
OPHMTHHAJIBHBIEC MOXObI M PELICHHUS;

- CIIOCOOHOCTH 150, HCIIOIB30BaHUS B

[TO3HABATEILHOMU U COI.[HB.J'ILHOﬁ IMPAaKTHUKEC

COOTBETCTBYIOLIUMU SKCIIEPUMEHTAMU U 3AMUCAMU YPABHEHUNH XUMUYECKHUX
peaKkuuii;

- YMETh YCTAaHABJIMBATh MPUHAJUICKHOCTh H3YYCHHBIX HEOPTaHUYECKUX U
OpPraHWYECKUX BEIIECTB K ONMPESICHHBIM KjlaccaM W TpYIIaM COCIWHEHUH,
XapaKkTepU30BaTh MX COCTAB M BAXKHEUIINE CBOWCTBA; OMPEACNATH BHJbI
XUMHYECKUX CBsi3el (KOBalCHTHAs, MOHHAs, METAIIMYECKas, BOIOPOIHAsN),
TUIBI KPUCTAJUTMUECKUX PEIIETOK BEIIECTB; KJIACCUPUIIMPOBATH XUMUYCCKHE
peakmuu,

- chopmupoBaTh NpEACTABICHHS: O XHUMHYECKOW  COCTaBISIOMIEH
€CTECTBEHHOHAYYHON KapTHHBI MHpA, POJM XUMHHM B TO3HAHUU SIBJICHHM
opuponbl, B (QOPMUPOBAHMM MBIIIJICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKITMOHATILHOW TPAMOTHOCTH, HEOOXOIUMOM Il PEIICHUS MPAKTUICCKUX
3a]a4 U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBbIO U
MIPUPOAHON CpeJe;

- yMeTh MPOBOJUTH PACUETHl MO XUMHYECKUM QopMyJaM U ypaBHEHUSIM
XUMUYECKMX PEaKuid C  HUCIOJb30BaHMEM  (DU3MUYECKUX  BEIUYHH,
XapaKTEepPU3YyIOUINX BELIECTBA C KOJIUYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIC ~YCIIOBHsI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOIb30BaTh
CUCTEMHBbIE XMMUYECKHE 3HAHMS [JIsl MPUHATUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSX, CBA3aHHBIX C BEIIECTBAMU M UX MPUMEHEHHEM

OK 02. Hcnomnp3zoBarh

COBpEMEHHbIE
CpeacTBa MIOUCKA,
aHanm3a u
UHTEpIIpEeTaLH
uHbOopMaIuu "
UH(POPMALMOHHBIE
TEXHOJOTHU TSt
BBITTOJTHEHUS 3a1a4
podeCCHOHATBHOM
JeSITeNbHOCTU

B ob6nacTHIeHHOCTH HAyYHOTO MO3HAHHUS:

- c(OpMHUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOM MPAKTUKH,
OCHOBAaHHOT'O Ha anore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHUpE;

- COBEpILEHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOU
KYyJIbTYpbl KaK CpPEICTBA B3aUMOJIECHCTBUSI MEXIY
JIOJBbMU U TO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAy4YHOU JAESITEIbHOCTH,

TOTOBHOCTb  OCYIIECTBJISATH  IPOEKTHYIO U
HCCIIEZIOBATEIBCKYIO JESTENBHOCTD
UHJIMBU1YaJIbHO U B IPYIIIIE;

Ognanenue YHHUBEpCAIbHBIMU y4eOHBIMU

- yYMEeThb IUIaHUPOBATh M  BBINOJHATH XMUMHUYECKHH  SKCIIEPUMEHT
(mpeBpallleHUs OPraHWYECKUX BEIIECTB TPU HATPEeBaHHM, MOTy4YCHHE
STUJIEHA M W3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIUMU HAa ajbJECTUIBI,
Kpaxmall, YKCYCHYI0 KHCIOTY, JeHarTypauusi OeIKOB NpHU HarpeBaHUM,
[[BETHBIC peakuuu OENKOB; TMPOBOJUTH PEAKIUH HOHHOTO OOMEHa,
OTIpECTISATh CPely BOAHBIX PACTBOPOB, KaUeCTBEHHBIC PEaKIUu Ha Ccynabdart-,
KapOOHaT- ©  XJOPHI-aHWOHBI, HAa  KAaTHOH AaMMOHUS;  pellaTh
9KCIIEpPUMEHTAIbHBIE 3amadn 1Mo Temam "Metamisl” u "Hemeramnsl") B
COOTBETCTBUM C MpaBHJIaMU TEXHUKH O€30MacHOCTH TNpU OOpalleHuu c
BEIIECTBAMU M JIAOOPATOPHBIM OOOPYIOBAHHEM; MPEICTABIATH PE3yIbTaThI
XUMHYECKOTO dKCIIEPUMEHTa B (pOpME 3aMUCH YPaBHEHUN COOTBETCTBYIOIINX
peakmuii U GOpMyYITHPOBATH BEIBOABI HA OCHOBE ITHUX PE3YJIbTATOB;

- yMeTh AaHAIM3UPOBATh XHUMHUYECKYI HH(]OpMaluio, TOJydaeMyl u3
pasHBIX HMCTOYHHKOB (CpeICTB MaccoBOod MHMOpMalu, cetb MHTepHET u

JPYTHE);




MO3HABATEIbHBIMH JICHCTBUSMMU:

B) pabora ¢ nHpOpMaIHECH:

- BJIQJICTh HABBIKAMU TOJTy4YeHUS HHPOPMAIUU U3
HUCTOYHUKOB Ppa3HBIX THIIOB, CaMOCTOSTEIHLHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMATHU3ALUI0 U
UHTEPIIPETAMI0 WHPOPMALUU PA3INYHBIX BHIIOB
1 (opm npeacTaBIeHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IM4YHBIX (opmarax c
YY4ETOM Ha3Ha4YeHHs WHQPOpPMAIMM U IEJICBOH
ayqUTOPHH, BBEIOMpass ONTUMAIBHYI  (GopMy
NPEICTaBICHUS U BU3YyAIH3allUH,

- OICHUBATh JOCTOBEPHOCTh, JIETUTHMHOCTH
uHpOpMaIH, €€ COOTBETCTBUE IPABOBBIM U
MOpPaJIbHO-3THYECKHM HOpMaM;

- HKCHOJNB30BaTh CPEICTBA WHMOPMAIIMOHHBIX H

KOMMYHI/IKaHI/IOHHI)IX TCXHOJIOFI/Iﬁ B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3alMOHHBIX  3adad ¢  CcoOJIoJeHuEeM
TpeOOBaHM IPrOHOMHKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, PECypcocOepekeHHsl, TMPABOBBIX U
ITHUYECKUX  HOPM, HOpM  HH(POPMAIMOHHOMN
0€e30I1acHOCTH;

- BJIAACTb HABBIKAMH PACIIO3HABAHUSA W 3alIUTHI

- BJaACTb OCHOBHBIMHU MCTOAAMU HAYYHOI'O IIO3HAHUA BCIICCTB U
XMMHYECKUX  sBIeHHN  (HaOmojeHwe,  HM3MEpEHHE,  IKCIECPUMEHT,
MOJICJIMPOBAHUE);

- yMEeTh MPOBOJUTH PACUYEThl MO XUMHYECKUM (QOopMyJaM U ypaBHEHUSIM
XUMHWYCCKUX peaKLII/Iﬁ C HUCIIOJIb30BAHUEM (I)I/I?)I/I‘-IGCKI/IX BCIINYHMH,
XapaKTEepPU3YyIOLINX BEL[ECTBA C KOJWYECTBEHHOI CTOPOHBI: Macchl, 0ObeMa
(HOpMaJIbHBIC ~YCIIOBHsI) Ta30B, KOJHMYECTBA BEHISCTBA; HCIOIb30BATh
CUCTEMHbIE XUMHYECKHE 3HAHUS Uil NPUHATUS PEUIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM

uHpopMmany, UHGOPMALUOHHONW 0e30MacHOCTH
JIMYHOCTH,
OK 04. DddexrusHo | - TOTOBHOCTh K CaMOpPAa3BUTHIO, | - yMETb IUIAHMPOBATb M  BBINOJHATH XUMUYECKHH  DKCIEPUMEHT

B3aMMOJICHCTBOBATh |
paboTath B KOJUIEKTHBE
U KOMaHJe

CaMOCTOSITEJIBHOCTH U CAMOOIIPEAEIIEHUIO;
-OBJIaJICHUE HaBbIKAMH yueOHo-
UCCIIEIOBATENIbCKOM, MPOEKTHOW M  COLMAIbHOU
JIESITEILHOCTH;

OsBnaaeHue YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMH JI€CTBUSIMU:

0) COBMECTHAs JIeATCIbHOCTD.

- TMOHMMaTh M HCHOJb30BaTh MPEUMYLIECTBA
KOMaH/IHOM U WHANBUAYAIbHON palboTHI,

(mpeBpallleHUs OPraHWYECKUX BEIIECTB TpPU HArPEeBaHHUM, MOTyYEHUE
STHJIEHA U W3YYEHHE €r0 CBOWCTB, KAUeCTBEHHBIC PEaKI[MU Ha albJCTUIBI,
Kpaxmall, YKCYCHYI0 KHCIOTY, JIeHarypauusi OETKOB NpHU HarpeBaHuM,
[[BETHbIC peakiuu OEIKOB; TPOBOJUTH pEAKIMH HMOHHOTO OOMeEHa,
OTIPEICNIATh CPENy BOAHBIX PACTBOPOB, KAUECTBEHHBIC peaKIUu Ha Ccynb(art-,
KapOoHaT- U  XJOPHUI-aHMOHBI, HA  KAaTHOH aMMOHHS;,  pelaTh
IKCIEPUMEHTabHBIC 3adaun 1o TemaMm ' Metamuiel” u "Hemeramiel") B
COOTBETCTBUM C MpaBHJIAMU TEXHHKH O€30MacCHOCTH TpU OOpaIieHuu ¢
BELIECTBAMU U JIaOOPATOPHBIM O0OPYIOBAHMEM; MPEACTABIATH PE3YIbTAThHI




- NPUHUMATH LEJIH COBMECTHOM JEATEIBbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JICUCTBUA I10
€¢ JIOCTMIKCHMIO. COCTaBJATh INIAH JICHCTBUIM,
pacnpenensaTh pojid ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYXKIaTh pe3ynbTaThl COBMECTHON palOTHI;

-  KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B
YCHOBUSX peaIbHOTO, BUPTYaJIbHOTO u
KOMOWHUPOBAHHOT'O B3aUMOJICHCTBUS,

- OCYUIECTBIISITh TO3WTUBHOE CTPATErHYECKOE
MOBEJICHUE B PAa3jIMYHbIX CUTyalUAX, MPOSBIISTH
TBOPYECTBO U BOOOPAKECHUE, ObITh HMHUIIMATUBHBIM
OBnazieHNe YHUBEPCAIBHBIMU  PETYJIATUBHBIMU
EUCTBUIAMU.

r) IpUHATHE CeOS U APYTUX JFOICH:

- IPUHUMATh MOTUBBI U APIYMEHTHI APYIUX JIIOJIeH
[IPU aHAJIU3€ PE3YJIbTATOB JEATEIbHOCTH;

- MPU3HABaTh CBOE IPABO U MPABO APYIUX JIIOJEH
Ha OIINOKY,

- pa3BUBaThb CIOOCOOHOCTh TMOHUMAaThb MHp C
MO3HIIMH IPYTOro YeJIOBEKA;

XHUMHUYECKOT0 SKCIIEPHMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii u GopMyaHpOBaTh BHIBOABI HA OCHOBE ITUX PE3YIbTATOB

OK 07. ConelicTBoBarh

COXPaHEHUIO
OKpYyXKarwmeil  cpensl,
pecypcocOepexeHuto,

NPUMEHATh 3HaHUS 00
U3MEHEHHU  KJIUMara,
TPHHIHIIBI
OepeKITUBOTO
IIPOU3BOJICTBA,

3P PEKTHBHO

NeicTBOBATh B

I{pC3BI>I‘-IElI\/'IHI>IX
CUTyalusx

B 061acTHIK0I0r14eCcKOro BOCIUTAHHUS:

- c(hopMHPOBAHHOCTh JKOJOTUYECKOW KYIBTYPBI,
IIOHUMAHUEC BJIINAHUA COLOUAJIBHO-DKOHOMUHUYCCKUX
OpOLIECCOB  HA  COCTOSIHME  TNPUPOJHOM U
COLIMAIIBHON  cpefbl, OCO3HaHHWE TIJ100aJbHOTO
XapakTepa 3KOJOTHYECKHX MpodieM;

- IUIAaHUPOBAaHUE M OCYILIECTBICHUE ICHCTBUU B
OKpYy)Kalolllel cpele Ha OCHOBE 3HAHUA Ieled
YCTOMYUBOTO Pa3BUTHSI YETIOBEUECTBA,

AKTHUBHOE HENPUATHE JEWCTBHM, MPUHOCALIINX
BpEIl OKPYXKAOIIEH Cpee;
- yYMEHHE MPOrHO3UPOBaTh HEOIArONMPHUSATHHIE

9KOJIOTUYECKUE MOCIEACTBHUS NPEANPUHUMAEMBIX
JEUCTBUH, MPEAOTBpAIATh UX;

- pacmInpeHUc OITbITa JACATCIBHOCTU

- chopMupoBaTh MpeICTaBIEHHUA: O XUMHYECKOH  cocTaBlisioLIen
€CTECTBEHHOHAYYHON KapTHUHBl MHpA, POJIM XUMUU B TIO3HAHUM SIBICHUUN
npupoasl, B (OPMHUPOBAHMM MBIIIJICHUS M KYJIbTYphl JIHYHOCTH, €€
(YHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMON A peIIeHHs MPaKTHYECKUX
3a7iad M JKOJIOTHYecKH OOOCHOBAaHHOTO OTHOIIEHHMS K CBOEMY 3/I0pOBBIO U
IIPUPOJIHOM Cpene;

- yMeTh coOMI0aTh MpaBUila SKOJIOTUYECKH 11€7IeCO000pa3HOro MOBEACHUS B
OBITY W TPYIOBOU NEATEIBHOCTH B IIEJISIX COXPAHEHHs] CBOETO 370POBbSI U
OKpYXarollell MPUPOAHON Cpelbl; yUYUTHIBATH ONACHOCTh BO3JEHCTBUS Ha
JKHUBBIC OpPraHuU3Mbl OINPCACICHHBIX BCIICCTB, IMMOHUMAs CMBICII ITOKa3aTClIsd
MpENEIbHON JOIYCTUMON KOHIIEHTPALUU




9KOJIOTUYECKON HAIPABJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH y4eOHO-
UCCIIEIOBATENIbCKOM, MTPOEKTHOW U  COLIMAIbHON
JIeSITEILHOCTH

IIK 3.3 CocraBusarb

3asBICHUS,  3aIPOCHI,
IPOEKThl OTBETOB Ha
HUX, NpolLecCyalbHbIE
JIOKYMEHTBI c
UCIOJb30BAaHUEM
UH(GOPMALMOHHBIX

CIIPaBOYHO-NIPABOBBIX
CHUCTEM

COCTaBJICHHE 3asIBJICHHI, 3aIpOCOB u
mpouccCyajlbHbIX JOKYMCHTOB C HMCIIOJIb3OBAHUCM
HH(OOPMAIMOHHBIX CITPABOYHO-TIPABOBBIX CHCTEM
st cOopa wuHMOpPMANMK O HAXOASMIMXCS Ha

MPEANPUATAN XUMHYECKUX BEIIECTBAX u
cpencTBax VTS MIPOBEACHUS XUMHYECKAX
HCCIeNOBaHNI

YMETb COCTABJIATH 3asBJICHHA, 3allpOCbl MU OJOKYMCHTBI C HCIIOJIB30BAHUEM
I/IH(i)OpMaLII/IOHHBIX CIIPAaBOYHO-NTPABOBLIX CHUCTEM [Jid M[PAaBUIBHOTO U
Ka4€CTBECHHOI'O c6opa PIH(I)OpMaI_II/II/I 0 HOpeanpusaTun, CBA3aHHOM C
XUMHUYCCKUM ITPOU3BOJACTBOM M MCCICIOBAHUSIMMU.




2. CTpyKTypa U coepxkaHue MPporpaMmMsbl 00111e00pa3oBaTeIbHOI

AUCIHUILINHBI

2.1. O0beM TUCHUIIMHBI ¥ BUAbI Y4eOHOH padoThI

TemaTnueckuii 1jIal

Buj yueOHoii padoThI

0O0BeM B yacax

O0bem oOpa3zoBaTeIbHON MPOrPaMMBbI AUCHHILIAHBI 72
B T.4.

OcHOBHOE coJiep:kaHHne 8
BT. U..

TEOpPETHUYECKOE 00yueHne 6
[PAKTUYECKUE 3aHATUS 2
nabopaTopHbIC 3aHATHUS -
CamocrosiTesqibHas paboTa 64
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE CO/Iep:KaAHME (COAepKAHUe 4
NPHUKJIATHOTO MOLYJISA)

BT. U..

TEOpETHYECKOe O0yueHNe 2
MPaKTHYECKUE 3aHATHUS 2
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TemaTH4veckoe INIAHUPOBAHHUE 110 YacaM

HaunmenoBanmue Conep:xkaHue y4eOHOro MaTepnasia (OCHOBHOE 1 MPO(ecCHOHAIbHO-OPHEHTHPOBAHHOE), OB1eM 19CoB ®dopMupYyeMBI¢
Pa3aeoB U TeM JabopaToOpHbIe H NPAKTHYECKHE 3aHATHS, MPUKJIAJTHONH MOIYJIb KOMINETEHIHH
1 2 3 4
OCHOBHOE cojiep:KaHue 64
Pa3zjien 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHoBHOe cofepkaHue 4 OK 01
Crpoenue atomoB | TeopeTnyeckoe o0yueHue 2
XUMIICCKHIX CoBpemenHass Moz€nb CTPOCHHsA aToma. CHMBOJIMYECKHH S3bIK XUMHMH.XHMHYECKHH DJIEMEHT.
STEMEHTOB DiieKTpoHHAs KOHurypanus aroma. Kiaccudukanus XUMHYECKHX 3JIEMEHTOB (S-, P-, d-dieMeHTHI).
fipupona Banentneile  anmexkTpoHbl.  BanmeHTHOCTh.  DNeKTpoOHHas ~— NpHpoJa  XMMHYECKOW  CBSI3H. 2
XIMMIIECKOH DIEKTPOOTPULATEIBHOCT. BHbI XUMUYECKOW CBsi3M (KOBAJIEHTHAs, WOHHAs, MeTaUIMYecKasl,
CBA3N BOZOPOIHAsA) M CIIOCOOBI €€ 00pa3oBaHUs
IIpakTHyeckue 3aHATHS 2
Pemenne 3amaHuii Ha MCHOJB30BAaHHE XHMUYECKOW CHMBOJIMKM M Ha3BaHUH COENMHEHHH IO
HOMEHKJIATYpe MEXIYHApPOJHOIO COK3a TEOPETUYCCKOM M MPUKIATHON XHUMHH M TPUBHAIbHBIX
Ha3BaHHUH U COCTaBIICHUS] XMMHYECKHX (DOPMyN JBYXaTOMHBIX COCOMHEHHI (OKCHIOB, Cylb(umos,
TUAPUIIOB U T.II.) U IPYTUX HEOPTaHUUECKHX COCTUHEHUI OTJCIbHBIX KJIACCOB. 2
[IpakTHyeckne 3aaHus Ha YCTAHOBJIICHHE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB H
NEPUOINYCCKUM H3MEHEHHEM CBONCTB XMMHYECKUX DJIEMEHTOB M HMX COCIUHEHHH B COOTBETCTBUH C
nojoxeHueM [lepuoauyeckoil cucTemsl.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
[Tepnopnueckuii | IIpakTUYecKue 3aHATHSI 2 OK 02
3aKOH U Ta0nuIa [lepuomudeckasl CcHcTeMa XHMHUYeCKHX odyeMeHToB JI.M. MengeneeBa. DOU3HYECKHH CMBICT
AM. Menneneesa |rrepyonpueckoro saxona JIL.U. MeHjeneeBa. 3akOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHUECKHX
AIIEMEHTOB, 00pa3yeMbIX HMH IPOCTBIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUH C IIOJNIOKCHUEM
XAMHUYECKOTo aneMeHTa B Ilepmonmmdeckoit cucrteme. MHPOBO33pEHUECKOE W HAyYHOE 3HAYCHUE
Ilepuonnueckoro 3akona JI.MI. MenneneeBa. Ilpornoszsr J[.M. MenneneeBa. OTKpBITHE HOBBIX 2
XUMHYECKUX HJICMEHTOB.
Pemienne npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUSCKUX 33JaHU Ha XapaKTepH3alMi0 XHMHUYECKHX|
aNEeMEHTOB «MeTtammnueckre / HEeMeTaJUIMYeCKHUEe CBOMCTBA, DIIEKTPOOTPHIATEIBHOCTh XUMHUYECKHX|
AIIEMEHTOB B COOTBETCTBHH C MX 3JEKTPOHHBIM CTPOCHHEM M IMOJIOKEHUEM B IEPHOIUYECKON CHCTEME]
xumuueckux snemenTos .M. Menneneesa»
Pa3zjnen 2. XuMnuyeckue peakuuu 10
Tema 2.1. Tunsl | OcHOBHOE cofepikaHue 4 OK 01
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XUMHYECKUX Teopernyeckoe o0yueHmne 2
peakuuii Knaccugukanus 1 TUNBl XUMHUYECKUX PEAKIMHA C ydyacTHEM HeopraHumdeckux pemiecTB. CocTaBieHHe

ypaBHEHUIl peakuuil COeAMHEHUs, pa3jIoOKEHUs, 3aMelleHus, oOMeHa, B T.4. peakuUuil ropeHus,

OKHCJICHUS-BOCCTAHOBIICHUS.

VpaBHEHUS! OKHCICHUsA-BOcCTaHOBIEHUsA. CremeHp oOkucieHus. OKHUCIUTETb W BOCCTaHOBHTEINb. 2

CocraBieHue U ypaBHMBAHHE OKHMCIHMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH METOAOM 3JIEKTPOHHOTO

6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMU B MPHUPOJE, MPOU3BOJACTBEHHBIX MpOIEccax U

KHU3HEIESITEIbHOCTH OPraHU3MOB

IIpakTHYecKue 3aHATUS 2

KomnuecTBennbie oTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMUHU M PACUETHI 110

YpaBHEHUSIM XHMHUYECKHX peakuuid. Moilb Kak eIWHUIAa KOJMYecTBa BemecTBa. MolsipHas macca.

3aKOHbBI COXpaHEHHs] Macchl U 3HEpruu. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOcUTENbHAs 2

IUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHSIM XHMHUYECKUX PEaKIUil C MCIIOJIB30BAHUEM MacChl, 00beMa

(HOpMaJIbHBIC YCIIOBUS) T'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:KaHue 4 OK 01
DIEKTPOITUTHYECKA [ TeopeTHIecKoe 00y TeHne OK
A uccommaiad U [Teqnyg 51eKTpOIHUTHIECKOH ANCCOMUAIMH. VIOHBI. JJEKTPOIUTE], HEdJIEKTPOIUTEL. PEaKiH HOHHOTO 04
MOHHBIH OOMEH | Gyiena. CocTapiienne peakumii HOHHOrO OOMeHa TyTeM COCTABNEHWS MX MOTHBIX M COKDAIIEHHBIX

MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakiiy. 3aJJaHHs Ha COCTABJIeHNE HOHHBIX PeaKIUil 2

JlaGopaTopHble 3aHATHA

JlaboparopHas padoTa “Tunbel XUMUYECKUX pEaKuil”’. <

UccnenoBanue THIOB (11O COCTaBY U KOJIMYECTBY UCXOHBIX U OOPA3yIOIMXCS BEUIECTB) U MPU3HAKOB

XxuMHUeckux peakiuil. [IpoBenenune peakunii HOHHOro 0OMEHa, OIpeieIeHIE Cpebl BOJHBIX 2

pacTBOpOB. 3aJlaHNs HA COCTABJICHUE HOHHBIX peakLuit
KonTtpoasnas

CrpoeHue BelecTBa 1 XUMHUECKUE PeaKIu 2
padora 1
Pa3nen 3. CTpoeHne U CBOWCTBA HEOPTAHUYECKUX BelleCTB 16
Tema 3.1. OcHoOBHOe coep:kaHue 4 OK 01
Knaccudukanus, | Teoperumueckoe o0ydeHue 2 OK 02
HOMCHKIATypa u  |[[peameT Heopranmueckod xumuu. Kiaccudukaruss HeopraHMuecKux BellecTB. [IpocThie U CIOKHBIE [IK 3.3
CTPOCHMC BerecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEHIECTB (OKCHIBI, THAPOKCHIBI, KUCIIOTHI, COJH). B3anMocBs3b
HCOPTaHWHCCKUX  |geopraHMYeCKUX BEHIECTB. ATperaTHble COCTOsSHHs BellectBa. Kpucraiuinueckue U aMopQHbIe
BCIICCTB BEIIECTBA. THIBI KPUCTAJUTMYECKHX pEIeTOK (aroMHas, MOJIEKYJspHas, WOHHAs, METaTMYecKas). 2

3aBUCUMOCTDh (PU3MYECKHX CBOWCTB BELIECTBA OT THUMA KPUCTAUIMYECKOH pEIIeTKH. 3aBUCHMOCTb
XMMHYECKOH aKTHBHOCTH BEIIECTB OT BUJAa XMMHMUYECKOW CBS3M M THIA KPUCTAUIMYECKOH pEIIeTKH.
[IpuunHBl MHOTOOOpPa3Hs BEIIECTB
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IIpakTHyecKkue 3aHATUSA 2

HomMmenkatypa HeopraHM4ecKuX BEIICCTB: Ha3BaHHUE BEIIECTBA UCXOS U3 UX XUMHUYCCKON POPMYIIBI

WA COCTABJICHHE XUMUYECKOH (OPMYJIBI HCXOsI U3 HAa3BaHUS BEIIECTBA M0 MEXTyHAPOIHOM

(MIOITAK) unu TpuBHATBHON HOMEHKIIATYPE.

Pemrenne mpakTHyYecKMX 3aJaHUN O KiaccU(UKAMK, HOMEHKJIATYpE W XHMHUYECKUM (POopMysiaM

HEOPTraHWYECKMX BEIICCTB PA3IUYHBIX KiaaccoB (YrapHblii Ta3, YIJIGKHCIIBIA Ta3, aMMHaK, ramicHas 2

W3BECTh, HETallleHas! U3BECTh, TUThEBas COJIA U JAPYTUX): Ha3bIBATh U COCTABIIATH (POPMYIIBI XUMHYECKHX

BEIIECTB, ONPEACIATh NPUHAICKHOCTh K KIIACCY.

Hcrounnku xumuieckoir nHGopmanuu (cpeacTs MaccoBoi nHMopManuy, cetb VIHTEpHET U apyrHe).

[Mouck uHMOpMANUKU IO HA3BAHUSIM, UACHTU(DHUKATOPAM, CTPYKTYPHBEIM GopMyaam
Tema 3.2. ®uszuko-| OcHOBHOE coepKaAHUE 8 OK 01
XHMUYECKHE Teopernueckoe obyyeHune 6 OK®
CBOJICTBA MeTaJ'IJ'IBI. O6mue (bH3quCKHe u XHMI/I‘IGCKHC CBOﬁCTBa METAaJIIOB. LH0006191 HOJ‘IyquI/I}I. 3HaquI/Ie TIK3.3
HCOPTAHHACCKUX 1\ eTaniioB M HemeTawIoB B MPUPOJIC W KU3HEACITCIHLHOCTH 4YeNIOBeKa W Opranm3MoB. Kopposus 2
Betiects METAJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIUTH METAJIIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢Qusndeckne W XUMHYCCKHE CBOMCTBA HEMETAUIOB. TWIHWYHBIE CBOMCTBA

nemetaiioB IV— VII rpynn. Knaccudukanus u HoMeHKIaTypa COeIMHEHU HeMeTamioB. KpyroBopoTsl 2

OMOTCHHBIX 3JIEMEHTOB B IPUPOJIE

XWUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX BEIIECTB (OKCHU/IOB, THIPOKCHIOB, KHCIIOT,

coneif u Ap.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSTMHEHUH, 2

BBICIIIUX OKCHJIOB U THJIPOKCHJIOB

IIpakTHyecKHue 3aHATHS 2

CocraBrieHue ypaBHEHUH XUMHUYECKHX DPEAKIMH C ydacTHeM MPOCTBIX U CIIOKHBIX HEOPraHMYeCKHX

BEIICCTB: METAJUIOB W HEMETAJIOB, OKCHJIOB METAJUIOB, HEMETAIOB W aM(OTEPHBIX DIIEMEHTOB;

HEOPraHWYECKUX KHCJIOT, OCHOBaHWMH © aMQpOTEPHBIX THIAPOKCHIOB; HEOPTaHUYECKUX COJIEeH,

XapaKkTepU3yIOIIUX X CBOMCTBA. 2

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKHX 33/JaHMI HA CBOMCTBA, COCTaB, MOJYYCHUE U

0e30MmacHOe WCIOJIb30BAaHUE BAKHEHIINX HEOPraHUYECKMX BEIIECTB B OBITY M MPAKTHYCCKON

JeSTeIbHOCTH YelIOBEeKa
Tema 3.3. OcCHOBHOE€ coJiep:KaHHe 2 OK 01
Unentuduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHMICCKuX | JlagoparopHas padora «MneHTU(UKAIMA HEOPTAHUYECKUX BEIIECTBY. OK 04
BCILCCTB Pemenne SKCIEPHMMEHTANBHBIX 3aJau MO XMMHUYECKAM CBOMCTBAM METAIOB W HEMETAIOB, IO

pacro3HaBaHUIO U TMOTYYCHHIO COSTMHEHUN METAIIJIOB U HEMETAIIJIOB. 5

WnenTudukanus HEOPraHMYECKUX BEIIECTB C MCIOJb30BAaHUEM MX (PU3MKO-XUMHUYECKUX CBOWCTB,
XapaKTepHBIX KadeCTBEHHBIX peakuuil. KauecTBeHHBIE peakinu Ha Cyiabdar-, KapOOHAT- U XJIOPUIA

AdHUOHBI, HA KaTHOH aMMOHU

14



KounTtpoJuabnas
pabora 2

CBoiicTBa HEOPTAaHUYECKUX BELIECTB

Pazpea 4.

CTpoeHne M CBOMCTBA OpraHuv4eCKHux BeIICCTB

24

Tema 4.1.
Knaccuduxkarus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYEeCKUX
BEIECTB

OCHOBHOe co/IepKaHue

TeopeTnueckoe o0yuyeHue

N

[TosiBnenue u pa3BUTHE OPraHUYECKOM XUMUU Kak Hayku. IIpenmer oprannuyeckon xumun. Mecro u
3HAYEHUE OPraHNYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOEHHE KaK IOPAJOK COEIMHEHUS aTOMOB B MOJIEKYJE COIJAaCHO UX BAJIEHTHOCTH.
OCHOBHBIE MOJIOKEHHUSI TEOPUU XMMHUUYECKOTO CTPOEHHUS OpraHMyeckux coeauHeHuid A.M. Byrneposa.
VYraepoHblil CKelleT OpraHu4YecKON MOJEKYNbl. 3aBUCHMOCTbh CBOMCTB BEIHIECTB OT XHMHUYECKOTO
CTpoeHusi Mosieky1. 3omepus u u30Mepsl.

[lonsitTue o QynkuuoHanpHOM rpymme. Pamgukan. [lpuHmunsl  KiraccUpUKAMUM  OPraHHYECKUX
COeMHEHUH. MexayHaponHas HOMEHKJIATypa M NPUHIMIBI HOMEHKIATypbl OpPraHUYeCKUX
coenunenuit. [loHsTne 00 azoTcomepkamux COCAMHEHUSX, OMOJOTMYECKH aKTHBHBIX BEIIECTBAX
(yrmeBomax, jkupax, Oeiakax M Jp.), BBICOKOMOJEKYJISAPHBIX COCAMHEHHAX (MOHOMEp, MOIUMEp,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomeHkatypa OpraHMYeCKUX COCIMHEHHH OTAEIbHBIX KiIaccoB (HACHIIIEHHbBIC, HEHACBHINICHHBIC U
ApOMATUYCCKHUEC YTJIICBOAOPOAbI, CIINPTHI, (1)CHOJ'II)I, aJlIbACTUABI, KECTOHHBI, Kap60HOBI>IC KHUCJIOTBhI U )Ip)
CocTaBiieHuEe TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOpPMYT OpPraHMYECKHUX BEIIECTB OTHAEIbHBIX
KJIACCOB, WCIOJB3ys HMX Ha3BaHUS MO CUCTEMATHYCCKOH W TPHUBHAIBLHON HOMEHKIAType (ITHIICH,
aleTWiIeH, TIuIepuH, (GeHos, (opManbIeru, YKCYCHas KHCIIOTa, TJMIIMH). PacdeTsl mpocTeiinei
(bopMyIIbl OPraHMYECKON MOJIEKYIIBI, HCXO/Is U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
K 3.3

Tema 4.2.
CsoiicTBa
OpraHuYEeCKUX
COCJIMHECHUMN

OcHoBHOE coaepkaHue

12

Teopernueckoe 00yyeHue

®U3MKO-XUMHUYECKHE CBOMCTBA OPraHMYECKMX COCAMHEHUN OTACIbHBIX KIAccOB (0COOCHHOCTH]
KJIacCU( UK ¥ HOMEHKJIATyphl BHYTPHU KJIacca, TOMOJOTHYECKHH psia U oOmas Gopmyna; u3omMepus;
(hu3nUecKre CBOMCTBA; XUMUYECKHUE CBOWCTBA; CIIOCOOBI MOTYUEHHUS):

— IpeleibHbIE YITIEBOAOPOAB! (aJKaHbl M IMKJIOAJIKaHbI). ['OpeHne MeTraHa Kak OJUH U3 OCHOBHBIX
MCTOYHHUKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITY. CBOICTBa IPUPOIHBIX YIJIEBOJOPOIOB, HAXOXKICHUE B
MIpHUpOJIe ¥ TPUMEHEHUE AJIKAaHOB;

— HempenenbHble (aTKEHBI, aIKHHBI W alKaJWeHbl) W apoMaTH4ecKHue YIIeBoaopojbl. [opeHue
aleTUIEHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH U1l CBAPKU U PE3KU METAIIOB

— KUCIIOPOCOIEpKAIINE COSTUHEHUS (CIIUPTHI ¥ (DEHOJIBI, KAPOOHOBBIC KHCIOTHI U 3(UPHI, albCTHIb]
U KETOHBI, JXUPBI, YriaeBonbl). lIpakTHueckoe NPUMEHEHHE ATUIICHTIUKONS, TIUIEepUuHa, (eHona.
[lpumenenune ¢opmanpaeruaa, ameraibAeruaa, YKCYCHOM KHUCIOThl. Mpbula Kak COJM  BBICIINX

KapOOHOBBIX KUCIIOT. MOIOIIME CBOMCTBA MbLIIA

OK 01
OK 02
OK 04
K 3.3
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— a3zoTcoJep)Kaliue coequMHEeHUs (aMUHBI M aMHHOKHCIOTBHI, O€JkH). BbicOkoMoneKyspHbie
COEMHEHHUsI (CHUHTETHYECKHE M OHOJIOrMYeCKH-aKTHBHBIE). MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHA KAK OCHOBHOE HAlPaBJIEHUE €T0 UCII0JIb30BAaHNU.

['eHeTnueckast CBs3b MEXAY KJIACCAMU OPTAaHMYECKUX COCTUHEHUM

HpaKanecKHe 3aHATUA

CBOIiCTBa OpPraHMYECKUX COCAMHCHUH OTICIbHBIX KJIAcCOB (TPHBHAJbHAS U MEXIyHApOIHAs
HOMEHKJIATypa, XUMHUUYCCKUE CBOMCTBA, CIIOCOOBI MOJIYUEHHS): MPEACIbHbIC (AIKAHbI M IIUKIOAIKAHBbI),
HenpeeNbHbIe (aJKeHbI, aTKUHBI U aJIKaJIMEHbl) U apOMaTHYECKHE YIIIEBOAOPOIbl, CIUPTHL U (DEHOIIBI,
KapOOHOBBIC  KUCIOTBI ¥ OQUPHI, aANBJIETHIbl W  KETOHBI, AaMHHBI W  aAMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs. 3aJaHus Ha COCTaBJICHUE YPAaBHEHUN XUMUYECKHUX pEaKUuil ¢
y4acTHEM OPTaHUYECKHUX BEIIECTB Ha OCHOBAaHUHU UX COCTAaBA U CTPOCHUS

CocraBieHne CXeM peakiuid (B TOM 4YHCIE€ [0 MPEIOKEHHBIM IIEMOYKaM MPeBPalICHHIA),
XapaKTEepPU3YyIOIIUX XUMHUYECKHE CBOMCTBA OPraHMYECKHX COEAMHEHUN OTIENIbHBIX KIJIACCOB, CIIOCOOBI
UX TOJYYEHHs] U HAa3BAHHWE OPraHUYECKUX COCJUHEHUW [0 TPUBUAJIBHOW MM MEXIYHApOIHOM
CHUCTEMAaTH4EeCKON HOMEHKIIATYpe.
Pemrienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHMl HA CBONCTBA OPraHUYECKUX
COEJIMHEHUH OTJEJIbHBIX KJIACCOB

JlabopaTopHasi padoTa

JlabopaTtopnas pabota “IIpeBpaiieHus OpraHuueCcKNX BEIIECTB MTPU HATPEBAHUH .
[Tonyuenue 3TuIeHA U U3yYE€HHE €r0 CBOWCTB. MoenupoBaHe MOJIEKYJ U XUMUYECKUX MPEBpalleHui
Ha MpUMeEpe dTaHa, dTHIICHA, alleTHIICHA U JIp.

Tema 4.3.
WUnentudukanus
OpraHUYeCcKuX
BEIIECTB, HX
3HAYCHHE U
MIPUMEHEHHUE B
OBITOBOH U
MIPOU3BOJICTBEHHON
JeSITeNbHOCTH
YenoBeKa

OcHoBHOE CoA€EpKaHUuE

Teopernyeckoe odyuenune

buooprannueckue coenuneHus. [IpumeHeHne u Ouosormyeckas poib yrieBojoB. Okucienue
yIJIEBOJIOB — HCTOYHHMK DSHEPrHM JKMBBIX oOpraHusmMoB. OOnacTH MNPUMEHEHHS aMHHOKHCIOT.
[IpeBpamenus OenkoB nUIIM B opraHuzMe. buonoruueckue ¢ynkuuu OenkoB. buonornueckue
byHKIMK )kMpOB. Pob oprannyeckoil XMMUU B peIICHUH MTPOOJIEM MUIIEBOI 0€30MaCHOCTH

Ponp opranmueckoil XMMUU B peEmICHUH MPOOJIEM DSHEPreTHYecKoil Oe30MacHOCTH, B pPa3BUTHU
MEUIMHBI, CO3/IaHMH HOBBIX MaTEPHUAaIOB, HOBBIX MCTOYHHKOB SHEPIHH (abTEPHATUBHBIC HCTOYHUKH
sHepruu). ONacHOCTh BO3JCHCTBUS HAa JKUBBIC OPraHU3MbI OPTraHMYECKUX BEIIECTB OTICIbHBIX
K7IaccoB (YriaeBOAOPOIbBI, CIHPTHI, (PEHOJBI, XJIOPOPraHWYECKHE MPOM3BOJAHBIC, AlbJACTHIBI U JIp.),
CMBICJI TOKAa3aTelsl MPEAENIbHO JOMYCTUMON KOHLIEHTpaIluu

JlabGopaTopHbIe 3aHATHS

JlaboparopHas padora: “VneHTuuKaIms OPraHuIeCKIX COSTUMHEHUN OTIENbHBIX KIacCOB”
Wnentudukanus opraHn4ecKiuX COSAMHEHU OTACTbHBIX KJIACCOB (HA MPUMEpPE albACTHAOB, KpaxMara,

YKCYCHON KHCIIOTHI, OCIKOB U T.H.) C HCIIOJB30BAaHHEM HX d)I/IBI/IKO'XI/IMI/I‘IeCKI/IX CBOWCTB M

OK 01
OK
02 OK 04

[IK 3.3
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XapaKTepHBIX KaueCTBEHHBIX peakuuil. JleHarypamus Oenka mpu HarpeBaHuu. LIBeTHble peakiyy
0enkoB.BO3HUKHOBEHHE AHAIUTUYECKOTO CHUTHAJA € TOYKH 3PEHUS XUMHMUYECKHX IIPOLECCOB MpH
MPOTEKAaHUU KaYeCTBEHHON PEaKIMH, MO3BOJISIONIECH HICHTU(DUIIMPOBATh MPEATIOKECHHBIE OPraHUYECKHE
BELIECTBA

Konrpoannas CrtpyKTypa 1 CBOMCTBAa OPraHMYECKHUX BELIECTB 2
pabdora 3
Paznea 5. Kunernyeckue u TepMOIMHAMHYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX peakuuil 4
CkopocTb OcHoBHOe coep:KaHue 4 OK 01
XUMHUYECKUX OK 02
peaKuit. TeopeTrnyeckoe ooyuenune 2 K
XuMHUYECKOE CkopocTh peakiuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX ()AaKTOPOB: MPUPOABI PEArHPYIONUX BEIIECTB,
paBHOBecHe KOHIIEHTpaluu pearupyrommux BEIIECTB, TEMIIEpaTyphbl u IJI0IIA U peaKMOHHON 3.3
noBepxHocTU. TermnoBbiedaHeKThl XUMUYECKUX peakuid. DK30-U SIHAOTEPMUYECKHE, PEAKIIHH. 5
OOpartuMoCTh peakiuil. XUMHUYECKOE€ PABHOBECHE M €ro CMEIICHHE I0J] JEHCTBUEM Pa3IUnYHBIX
(bakTOpoB (KOHIEHTPAIMS PEarcHTOB WJIM MPOIYKTOB PEaKIliH, AaBICHUE, TEMIepaTypa) i CO3IaHus
ONTUMAJIbHBIX YCJIOBUM poTekanus xumudeckux npoueccos. [punmun Jle [llarense
IIpakTuyeckue 3aHATHS 2
Pemenue npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUil Ha aHanmu3 (PAKTOPOB, BIHIOMIMX HA H3MEHEHUE OK 01
CKOPOCTH XMMMYECKOH peakiuu, B T.4. C MO3ULUN 3KOJOTUYECKH LI€JIeCO00pa3HOro MOBEIEHUS B OBITY OK 02
U TPYAOBOM JEATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAIOWIEH IPUPOAHON CpEBI. 2 K
Pemenne mnpakTMKO-OPMEHTUPOBAHHBIX 33aJaHU Ha mpuMeHeHHe npuHnuna Jle-Illarense i 3.3
HaXOXKJICHUsl HANpaBJICHUS CMEIIEHUs pPaBHOBECHS XMMHUYECKOH peakIud U aHaiuu3 (HakTopos,
BJIMSIFOIIMX HA CMEIICHHE XUMUYECKOT0 paBHOBECHS
Paznen 6. PacTBopbI 4
Tema 6.1. OcHOBHOE co/Iep:KaHune 2
Tonstne o Teoperuueckoe o0y4enue 2
pactaopax PactBopenune kak ¢usuko-xumuueckuii mpouecc. PactBopbl. CrocoObl MPHUTOTOBIEHHS PAacTBOPOB. OK 01
PactBopumocTs. MaccoBass 707 pacTBOpeHHOTO BemecTBa. CMBICT MOKa3aTelnsl MpeAeTbHO OK 02
JIOMYCTUMOM KOHLEHTPALMHU U €r0 UCII0JIb30BaHUE B OLIEHKE SKOJIOTHYECKON Oe30MacHOCTH. OK 07
[IpaBuna SKOJOTHYECKU I€JIeCO00Pa3sHOr0 MOBENEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX 5 K
COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAIOWIEH MPUPOAHON CPENbl; OMACHOCTh BO3ACHCTBUS Ha >KUBbBIE 33
OpraHu3Mbl ONPE/IETIEHHBIX BEIIECTB.
Pemenne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PAcTBOPHI, UCIIOIb3yEMbIE B OBITOBOM U
IIPOU3BOJCTBEHHON JIEATENbHOCTH YEI0BEKA
Tema 6.2. OCHOBHOE coep/KaHue 2
Hccnenosanue JlaGopaTopHbIe 3aHATHS 2
OK 01

OK 02
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CBONCTB pacTBOpPOB

JlaGopatopHas pabota «IIpuroroBneHue pacTBOPOBY.

[IpuroToBneHne pacTBOPOB 3alaHHON (MaccoBOii, %) KOHLEHTpAXH (C MPAKTHKO-OPHEHTUPOBAHHBIMH
BOIIPOCAMH) M OIIPECIICHUE CPEbl BOJAHBIX PACTBOPOB.

Pemienye 3aa4 Ha MPUTOTOBIIEHHE PACTBOPOB

OK 04
I1K 3.3

HpO(l)CCCI/IOHaJ'IBHO-OpI/IeHTI/IPOBaHHOQ coaepikaHue (conepma}me NPUKRJIATHOTO MOI[y.]'lﬂ)

Paszmea 7.

Xumusi B ObITY M IPOM3BOICTBEHHOM J1€ATEIbHOCTH YeJ0BEKA

XUMHA B OBITY U

MPOU3BOACTBEHHOU
NEeATENbHOCTH
YeloBeKa

OcHOBHOe coep:kaHmne

Teopeaneclcoe oﬁyqeﬂue

Hogeiimme 1oCcTHXEHUS] XUMUYECKONH HAYKH U XMMUYECKON TEXHOJIOTUHU. POjb XMMuM B 00ecTiedeHU
9KOJIOTHUECKON, YHEPreTHUECKON U MUILEeBON 0€30MacHOCTH, Pa3BUTUM MeAMLUHBL. [IpaBuia noucka u
aHalIM3a XUMHUYECKOW HH(POPMAIMM W3 PpAJIMYHBIX HCTOYHUKOB (HaydyHas H y4eOHO-HaydyHas
JIUTEpaTypa, CPEICTBAa MacCOBOI HHpOpManuy, ceTb HTepHEeT)

IIpakTHyeckue 3aHATHS

[Tonck W aHanu3 KEHCOB O MPUMEHEHUH XUMHUYECKHMX BEIIECCTB M TEXHOJOTUH C yd4eToM Oyayuiei|
npodeccHOHaTbHON ~ JAEATENbHOCTH MO  TeMaM:  BaKHEHMIINE  CTPOHUTENbHBIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKu, CTEKJIO, KepaMHKa, MaTepuandbl i  JJIEKTPOHUKH,
HaHOMaTEpHaJIbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKH DSHEPrUH, OPraHUYECKUE K MUHEPAIbHBIE]
yA0OpeHusl, TEKapCTBEHHBIEC BEIIECTBA, OBITOBASI XUMHSI.

3amuTa:IIpencraBnenue pe3yabTaToOB pelieHHs KeiicoB B (popMe MUHU-OKIIAIA C Ipe3eHTalueil

OK 01
OK 02
OK 04
OK 07
K 3.3

ITpomMexkyToOYHasi aTTeCTAIMS O TUCHHUILIHHE (324€T)

Bcero

72
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3. YcaoBust peajm3zanuy NporpaMmsbl 001eo0pa3oBaTeIbHOM IMCHMIIMHBI XUMUS

3.1. TpebGoBaHusi K MUHMMAJILHOMY MAaTePHATbHO-TEXHUYECKOMY
ol0ecrneyeHn 10

Jns  peanmuzalv  MPOTpaMMbl  JUCIHUIUIMHBL  JOJIKHBI  OBITh  TIPEIyCMOTPEHBI
CJIEIyIOLIUE CHelHabHbIE TOMEIIEHUs: Yy4eOHBIM KaOMHET XUMUU W/WiK y4eOHOU
XUMUYECKO JTabopaTOpuH.

OOGopynoBanne y4eOHOro kabOuHera (HArJsiAHbIe TOcoOMs):  HAOOPHI
[IAPOCTEP>KHEBBIX MOJIEJIE MOJIEKYJ, MOJETH KPHUCTAJUIMYECKUX PEUIETOK, KOJUICKIIUU
IPOCTBIX U CJIIOKHBIX BEIIECTB U/WIIA KOJIJIEKIIMH MOJIMMEPOB; KOJUIEKIUS TOPHBIX MOPOJI U
MUHEpajoB, TabOnuia Menzaeneea, ydeOHbIe (GUIBMBI, ITUGPOBBIE 00pa30BaATEILHBIC
pecypchl.

Texnnueckue  cpeacTBa  OOy4YeHHMsl:  KOMIBIOTEp C  YCTpOMCTBaMu
BOCIIPOU3BEACHUS 3BYKa, MPUHTEP, MYJIbTUMEANA-TIPOEKTOP C IKPAHOM, MYJIbTUMETUNHAS
JI0CKa, YKa3Ka-Mpe3eHTep AJi MPE3CHTALUN.

O6opynoBanune Jsadopartopud HW PpadOYUX MeCT JA0OPATOPHMHU: MEH3YpPKHU,
MTUATICTKU-KANEIbHUIBI, TEPMOMETPHI, MHKPOCKOM, JyMbl, MPEAMETHBIC W IOKPOBHBIC
CTEKJIa, TUIAHINIETHI JJIA KalelIbHBIX peakiuii, (uiabTpoBajibHAs Oymara, MpPOMBIBAJIKH,
CTEKJISIHHbIE MPOOMPKH, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTHBOB, CTEKJISIHHBIC
NaJ04YKH, IITATUBBI JIJIsI MPOOUPOK; MEPHBIC IUIMHAPHI, BOPOHKU CTEKJISITHHBbIC, BOPOHKU
nenmutenbHble umHApUdeckne (50-100 M), ctynku ¢ mecTukoM, ¢apdopoBbie YalIKH,
OUHIETH, GUIBTPE OyMakHbIE, BaTa, Mapisi, YacOBBIE CTEKJA, DSICKTPOIUINTKH,
1abopaToOpHbIE MITATUBBI, COIUPTOBBIE TOPEIKU, CHUYKH, MPUOOP IS MOJTYYEHUS ra3oB
(nu TpoOMpKa ¢ Tra300TBOAHOW TPYOKOM), AeprKaTeld ISl MPOOMPOK, CKIISTHKH IS
XpaHCHUs PEaKTHBOB, pa3aaTOYHbIC JIOTKH; xumuueckue crakanbl (50, 100 m 200 mu);
IITATENN;, MUHIETHI; TUTEIBHBIC MIUIIIEI; CEKYHIOMEPHI (TaliMephl), MEpHBIE MPOOUPKH
(ma 10-20 mu) u mepubie k0061 (25, 50, 100 u 200 mu), BoasHas 6aHst (MJIM TEPMOCTAT),
CTEKJISIHHBIC TIAJIOYKU; KoHUUecKkue Koyobl st TutpoBanus (50 u 100 mu); uHAMKATOPHBIE
MOJIOCKU i omnpenenenuss pH u crangapTHas WHAMKATOPHAS IIKajia; YHUBEPCATbHBIN
unaukatop; nunetku Ha 1, 10, 50 M (wnm no3atopel Ha 1, 5 m 10 M), Oroperku s
TUTpOBaHUs, wmeaunuHckue tmmpunbl Ha 100-150 ™, naGopatopHble /WM
aHanuTH4YecKue Bechl, pH-MeTphl, cymmibHbIN mKad, u ap. 1adopaTopHOE 000PYA0BaHUE.

3.2. MupopmanuoHHOe obecredeHne peajn3aiuu NporpamMmsl

OCHOBHBIE HCTOYHUKH:

Xumus. 10 knacc : yenyonennviii yposens . yueonux | B.B.Epemun, H.E.Kysvmenxo, B.U. Tepenun
u op. ; noo peo. B.B.JIynuna. - 10-e uz0., cmepeomun. -Mocksa : Ilpoceewenue, 2023. - 446 c. - ISBN
978-5-09-107226-6.

Xumus. 11 knacc . yenybnennwiti yposens . yueonux | B.B.Epemun, H.E.Ky3vmenko, A.A./[po30os,
B.B.JIynun. ; noo peo. B.B.JIynuna. - 9-e uz0., cmepeomun. -Mockea : IIpocsewenue, 2022. - 478 c. -
ISBN 978-5-09-087940-8.

JlonmoMHUTENbHBIC HCTOYHHUKH:
INabpuensn, O.C. Xumusa [Tekcr]: Kuura mis mpermomaBaTenss | METOAUYECKOE
nocobue aisg HITO u CIIO /O.C.I'abpuensn, I'.I".JIsicoBa. - M. : Akagemus, 2012. - 336 c.
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Nabpuensn, O.C. Xumusa g npodeccuil U CIeHUATBHOCTEH TEXHUYECKOTO

npoduns [Texer]: yae6nuk mis CIIO u HITO / O.C.I'abpuensn, WU.I.OctpoymoB. - 4-e
u3J., crepeoTu. - M.: Axkanemus, 2012. - 256 c. : ui.

Iabpuansan, O.C. Xwumus [Tekct]: yueOnuk mma CIIO / O.C.I'aGpudisH,

N.T".OctpoymoB. - 7-¢ u3n., crepeotut. - M.: Akagemus, 2011. - 336 c. : un.

Epoxun, FO.M. Xumus [Tekct]: 3a1aun ¥ ynpaKHEHHS. - 2-€ U3[T., CTEPEOTHIL. - M.

: Axkagemus, 2014, - 288 c.

Epoxun, FO.M. Xumus [Tekct]: yueonuk mis CIIO. - 4-e uzn., crepeotuir. - M. :

Axanemus, 2004. - 384 c.

no

o0k ow

8.
9.
10.

11.

NHTepHeT-pecypesl

https://znanium.com/

http://school-collection.edu.ru/ enunas kosekuus OUGPOBBIX 00Pa30BATEILHBIX
pecypcoB

https://xumuk.ru/ caiit o xumun. POpyM XUMHUKOB.

http://sciteclibrary.ru/ nayuno-rexanueckasonomorexa/

www.bellerbys.com-caiit yuureneit OHONIOTHN U XUMHH

http://www.alhimik.ru - mone3nsie coBeTbl, 3(h(HEKTHBIC OMBITH, XUMHUYCCKHE
HOBOCTH

http://dnttm.ru/ — (on-line xoHdepeHMU, TPeHUHTH, 00yUYeHHsS (DU3MKE U XHUMUH,
OMOJIOTHH, SKOJIOTHH )

http://www.it-n.ru/ - ceTeBoe COOOIECTBO YUUTEICH XUMUU
http://chemistry-chemists.com/ — «Xumust 1 Xumuku» - Gopym xypHaiia
(9KCIIEpUMEHTBl TI0 XHWMHH, MpaKTHYeCKas XUMHUS, MpoOJeMbl HAyKd W
00pa3oBaHusi, COOPHUKHM 3aad IS [IOATOTOBKHU K OJMMITHAIaM 110 XUMHH).
http:/www.astu.org/content/userimages/file/upr_1_2009/04.pd
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB 0CBOECHHUS 00111e00pa30BaTeIbHOM U CIIUIIHHbI
«XUMH D)
KoHTposib 1 OlieHKa pe3ysIbTaTOB OO0Y4YEHHS OCYIIECTBIISECTCS IMpErnojaBaTeiIeM B

MIPOIIECCe MPOBEACHHUS MPAKTHYSCKUX 3aHATHN M JIAOOPATOPHBIX PabOT, TSCTUPOBAHUS, a
OOyYaromUMHUCS  WHIMBHYJIbHBIX
uccienoBanuidi. Pe3yibTaThl 00ydeHUsT ONMpEACIIAIoT, YTO OOydaromuecs: JOJKHBI 3HATB,
MIOHUMATh U JICMOHCTPHPOBATH 110 3aBEPIICHUN U3yUYCHHS JUCIUTUIHHBIL.

Jlnst - popmupoBanus,

TAKIKC BBIITOJIHCHU L BaﬂaHI/Iﬁ, IIPOCKTOB,

KOHTPOJII W OIIGHKH pEe3yJbTATOB OCBOCHUS YUEOHOM
JUCIUTUIMHBI UCTIONB3YETCsl CUCTEMa OLIEHOYHBIX MEPOIPUSTUH, MPEICTaBISIOmas cooon
COTJIaCOBaHHBIX C pe3yibTaTaMH OOydYeHUS U
chopmynupoBadHbix ¢ yuetom @I'OC COO (mpeameTHbIe pe3yabTaThl MO AUCIUILIUHE) U

KOMIUIEKC YYE€OHBIX MEpONPUSTHIA,

dI'OC CIIO.

Ne | OK/IIK | Moayan/Pa3znen/Tema | Pe3yabTaT 00y4yeHus Tumut ouenoqnub X
MeponpusiTHi
| OcHoOBHOe coiep:kaHmne
1 Pazgen 1. OcHoBBbI Popmyaposarr,
0a30Bble MOHSATHUS H
CTpOeHNsI BellecTBa
3aKOHbI XUMMHU
1.1 |OK 01 Crpoenue atomoB Cocrasnsare xumuueckue |1. Tect «CTpoeHne aToMoB
XUMHYECKUX 3JIEMEHTOB |(hOPMYJIBI COSAMHEHUI B |XMMHUUYECKUX DJIEMEHTOB U
U IPUPO/Ia XUMUYECKON |COOTBETCTBUU CO MPUPOJIa XUMUYECKOU CBSI3U.
CBSI3U CTCIICHBIO OKHMCIICHUS 2. 3a/1aun Ha COCTaBJICHUE
XUMHUYECKUX DJIEMEHTOB, |XUMHYECKUX QOpMYI
MCXO/IS U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COEAMHEHUIN
AIIEKTPOOTPULIATENBHOCTH |(OKCHUIOB, CYJIb(HUIOB, THAPUIOB
U T.IL.).
3. 3agaHus Ha HCIIOJIb30BaHHE
XUMHYECKOH CHMBOJIUKHU U
Ha3BaHUM COCIMHEHUI 10
HOMEHKJIAType MEKIyHApOIHOTO
COI03a TEOPETHUYECKOMN U
MPUKIATHON XUMUH U
TPUBHAIILHBIX HA3BAHUN ISt
COCTaBJICHUS] XUMHUYECKUX
(dhopmys IByXaTOMHBIX
COEIMHEHUH (OKCHUJIOB,
Cynb(HI0B, THIAPHUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COCMHEHMH OTJIENIbHBIX KJIACCOB
1.2 |[OK 01 IIepnonnueckuii 3aKk0H 1 | XapakTepu3oBaTh 1. Tect «Metannnueckue /
OK 02 tabmuna .M. XHUMHYECKHE DJIEMEHTHI B |[HEMETaJUIMUEeCKHE CBOICTBA,
MenneneeBa COOTBETCTBHH C UX AIEKTPOOTPUIIATEILHOCTh U
MTOJI0’KECHUEM B CPOJICTBO K DJICKTPOHY
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OK/IIK

Monyas/Pa3nen/Tema

PesyabTat 00y4eHnst

THILI OLIEHOYHBIX
MeponpuATHIH

MePUOJNYECKON CHCTEME
XUMHYECKHUX DJIEMEHTOB
.M. Mengeneena

XHUMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX JICKTPOHHBIM
CTPOCHHUEM U TMOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKHX dJieMeHTOB JI.H.
MenpeneeBay.

2. [IpakTuyeckue 3aaHus Ha
YCTaHOBJICHHE CBSI3U MEXK]Y
CTPOCHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U NMEPUOANIECKUM
N3MCHCHHEM CBOMCTB
XHUMHYECKHX IJIEMEHTOB U HX
COCIMHCHHI B COOTBETCTBHHU C
noJioxkeHuem lleproanyeckoit
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKHE 3aaHus Ha
XapakTepU3alu XUMUYECKUX
2eMeHTOB: «Merammueckue /
HeMeTaIIndecKrue CBOMCTBA,
3JIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K JJIEKTPOHY
XHMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOEHHUEM U TIOJIOKEHUEM B
MEPUOIUUECKON CUCTEME
XHUMHYECKHUX DIIEMEHTOB

.. MenneneeBa

Paznen 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIBI

XHMHYECKHMX peakuHH

KonTpoabnas padora
«CTpoeHue BenecTsa u
XMMHYeCKHEe peaKkuiD)

2.1

OK 01
OK 04

Tunel XUMUYECKHUX
peaxkuun

CocraBisTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIeCHHUS,
OKHCIIUTENHHO-
BOCCTAHOBHUTEJILHBIE
peakiuu

1. 3agaun Ha cocTaBIIEHHE
YPaBHEHUU PEaKLIUiA:

— COCAMHEHUS, 3aMCIICHNUS,
pas3noxeHus, 0OMeHa;

— OKHCIIMTEILHO-
BOCCTAHOBUTENBHBIX PEAKLUN C
HCIIOJIb30BaHHEM METOAA
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BellleCTBa WK 00bEMaA

ra30B M0 U3BECTHOMY KOJIMYECTBY
BEIIeCTBA, Macce WU 00bEMY
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THILI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabtaT 06yuyeHus .
MeponpusiTHil
OJTHOT'O U3 YYaCTBYIOLIUX B
pEaKIMK BEIIECTB; PacUEThI
Macchl (00bEMa, KOTMYeCTBa
BEII[ECTBA) IPOYKTOB PEAKIUH,
€CITM OJTHO M3 BEUIECTB MMEET
IPUMECH
2.2 DNeKTponuTHYecKas CocTaBnsTh ypaBHEHUS 1. 3ananus Ha cocTaBieHHE
JMCCOLUAIMS U HOHHBIA |XMMUYECKHX PEaKIIUU MOJICKYJISIPHBIX ¥ HOHHBIX
oOMeH HOHHOTO0 OOMEHa C peaKkuuii C yyacTueM KHUCIIOT,
ydacTueM OCHOBAHHUU U COJIEH,
HEOPraHWYECKUX BEIIECTB |yCTAHOBIEHHE M3MECHEHHUS
KHUCIIOTHOCTHU CPEJIbI
2. Jlaboparopnas pabdora "Tumsrl
XUMUYECKHUX PEAKIIUH"

3 Pa3nen 3. Ctpoenne u |HccaenoBars crpoenne u |[KontpoabHas padora
cBoiicTBa cBoOiicTBa «CBolicTBa HEOPraHMYECKHUX
HEOPraHuYeCKuX HeOpraHu4YecKux BelIeCTB»

BelllecTB BelllecTB
3.1 |[OK 01 Knaccuduxarms, Knaccudunuponatsb 1. Tect «Homenknatypa u
[1K 3.3 |HOMEHKIaTypa u HEOpPTraHU4ecKue Ha3BaHHE HEOPTaHUYECKUX

CTpOCHHE
HEOPraHUYECKHUX
BCIIIECTB

BEIIECTBA B COOTBETCTBUU
C UX CTPOEHHEM

BEIIECTB UCXO/IS U3 UX
XUMHUYECKON (OPMYIIbI UIH
COCTaBJICHHE XUMHUUYECKOM
(bopMyIIBI UCXO/IS U3 HA3BAHUS
BEIIECTBA 10 MEKTYHAPOIHON
WU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MaccoBOM
JIOTU (MacChl) XUMHUECKOTO
3JIeMeHTa (COeTHHEHHS) B
MoJiekyJe (cMecn).

3. lIpakTuyeckue 3agaHus O
KJ1accu(puKauy, HOMEHKIAType U
XUMUYECKUM (popMyiam
HEOPTaHWYECKHUX BELIECTB
Pa3IUYHBIX KJIACCOB.

4. IIpakTryeckue 3aJaHus Ha
onpeJIeJIeHuE XUMUYECKO
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJa XUMHUECKOU
CBS3M M THINA KPUCTALITUYECKOM
pereTKn
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THunbel OneHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema | Pe3yabtar 06ydenust .
MeponpusiTHi
3.2 |[OK 01 OU3NKO-XUMHUECKUE YcTranaBnuBath 1. Tect «Ocobennoctu
OK 02 CBOIiCTBa 3aBUCUMOCTH (PU3HKO- XUMHUYECKHUX CBOMCTB OKCUAOB,
[IK 3.3 |neopranuveckux XUMUYECKUX CBOWCTB KHCJIOT, OCHOBaHUM, aM()OTEPHBIX
BEIIIECTB HEOPTaHMYECKHUX BEIIECTB |THIPOKCHJIOB U COJICIH.
OT CTPOEHHUS aTOMOB U 2. 3agaHus Ha COCTABJICHHE
MOJIEKYJI, a TAKXKe TUMIa  |ypaBHEHUI XUMUYECKUX PEaKIuii
KPUCTAIITNYECKON C yJacTUEM TIPOCTHIX U CIOKHBIX
peleTKu HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIJIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT,
OCHOBaHUU U aM(pOTEPHBIX
THUIPOKCHUIOB, HEOPTAHUIECKHIX
coJiel, XapaKTepU3YIOIIUX UX
CBOICTBA U CIIOCOOBI MOTYYCHHUS.
3. [IpakTHKO-OPUCHTUPOBAHHBIC
TEOPETUUYECKUE 3a/JaHUs Ha
CBOICTBA U MOJIy4YEHUE
HEOPTaHWYECKHUX BEIICCTB
3.3 [OK 01 Wnentudukanus HccaenoBats 1. [IpakTHKO-OPHUEHTUPOBAHHBIC
OK 02 |HeopraHm4eckux KaueCTBEHHbBIC PEAKIMU  |33JaHMs 10 COCTABJICHUIO
OK 04 BCILICCTB HEOPraHUYECKUX BEIIECTB |XMMHUYECKUX PEAKIHUM C yuaCTHEM
HEOPraHUYECKUX BEIECTB,
UCTIONIB3YEMBIX ISl KX
UICHTU(UKAIIH.
2.JJaboparopHas pabora:
“Unentuduxanus
HEOPTaHWYECKHUX BEUIECTB”
4 Pasznen 4. Ctpoenne u |UccaenoBarb cTpoenue u |[Kontpoabnasi pabora
cBOICTBA cBoiicTBa opranndeckux |«CTpoeHue n CBOiicTBa
OpraHuYecKHX BelIeCTB OpPraHUYeCKNX BeleCTBY
BelllecTB
4.1 |OK 01 Knaccuduxarusi, Knaccudumnuponats 1. 3agaHust HAa COCTaBIICHHE
IIK 3.3 |cTpoenue u OpraHWYEeCKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIIaTypa COOTBETCTBHH C UX COCTMHEHUH 110 TPUBUATBHOW WK

OPraHn4YCCKUX BCUICCTB

CTpOCHHEM

MEKTYHapOAHOMN
CHUCTEMATHYECKON HOMEHKJIAType.
2. 3aaHus Ha COCTaBJICHUE
MTOJTHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX POpMyT
OpraHUYEeCKUX BELIECTB
OTACIbHBIX KJIACCOB.
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THunel oneHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabtaT 06yuyeHus .
MepOonpUsITHii
3. 3ajaun Ha onpezaeneHue
npocrermeit GopMyIbl
OpPraHUYECKON MOJIEKYIIbI, HCXOS]
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 [OK 01 CBoiicTBa OpraHM4YeCcKuX | Y cTaHaBIMBATh 1. 3amanust Ha cOCTaBICHUE
OK 02 COCMHEHU N 3aBUCUMOCTH (PHU3HKO- YpaBHEHUH XUMHUUYECKUX PEaKIUi
OK 04 XUMUYECKHUX CBOMCTB C Y4aCTHEM OpraHUYECKUX
IIK 3.3 OpraHWYEeCKHX BEIIECTB OT |BEUIECTB HA OCHOBAHUH MX
CTPOCHHSI MOJIEKYJT COCTaBa M CTPOCHUS.
2. 3agaHusi Ha COCTaBIICHUE
YpPaBHEHUN XUMHUYECKUX PEAKIIHIA,
WUTIOCTPUPYIOIUX XUMUYECKHE
CBOICTBA C yUETOM MEXaHHU3MOB
MPOTEKaHUs JAaHHBIX PEAKIUH U
TeHETUYECKOU CBSI3U
OpraHUYECKUX BEUICCTB PA3HBIX
KJIACCOB.
3. PacuerHsbie 3amaun 1o
YpaBHEHUSIM PEAKIINI C ydacTUEM
OpraHUYEeCKUX BELIECTB.
4. JJaboparopHast paboTa
“IIpeBpaleHnss OpraHM4eCcKuX
BEILECTB MIPHU HarpeBaHuu"
4.3 |OK 01 Wnentudukanus HccnenoBathb 1.ITpakTHKO-OPUEHTHPOBAHHBIC
OK 02 OpPraHMYeCKHUX BEILIECCTB, |Ka4CCTBECHHbBIC PECAKIIUU 3aJlaHus IO COCTABJICHUTIO
OK 04 UX 3HAYCHUE U OpraHUYeCKHUX XUMHUYECKHX PEaKIUil C y4acTHEM
[IK 3.3 |mpumeHeHUE B OBITOBOM |COCAMHEHUMN OT/EIbHBIX |OPraHUYECKHUX BCILECTB, B T.4.
Y IIPOU3BOJICTBEHHOMN KJIacCOB HUCTIOJIb3YEMBIX 1A UX
JIeSTeTLHOCTH YeJIOBEKa uaeHTuGUKayu B ObITY U
MIPOMBIIIIEHHOCTH.
2.JJaboparopHast paboTa:
“Unentudukanusi OpraHuueCcKux
COETMHEHUHN OTNEIILHEIX KJIACCOB™’
5 Pazpnen 5. XapakTepuzoBaTh
Kunernueckue n BJIHMSIHHE PA3JTUYHBIX
TepMOAMHAMHYECKHE ((PAKTOPOB Ha
3aKOHOMEPHOCTH PaBHOBecCHE H CKOPOCTh
NpOTeKAHUS XMMHYECKUX peakuuii
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THILI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabtaT 06yuyeHus .
MeponpusTHI
XHUMHYECKHUX pPeaKIuid
5 |OKO01 CxopocTh XUMUYECKHX | XapaKTepru30BaTh [IpakTHKO-OPUEHTUPOBAHHBIE
OK 02 peakiui. XMuMUYECKOE |BIMSAHUE KOHIICHTPAIMU |TEOPETUUECKUE 3a/IaHKs Ha
IIK 3.3 |paBHOBecue pearupyoumx BeuecTB U |aHau3 (pakTopoB, BIUSIOMUX HA
TEMIEepaTypbl Ha CKOPOCTh |I3MEHEHUE CKOPOCTH XUMHYECKOI
XUMUYECKHUX PEaKLIUU peakuuu. IIpaktuko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIC 3aJ]aHUs Ha
BJIMSTHUE U3MEHECHMUS npUMeHeHue npuHuumna Jle-
KOHIIeHTpauuu BemecT, |Lllarenve mist HaxoxaeHMs
peaKIuu cpeibl u HAIpPaBJIECHUS CMEIICHUS
TeMIepaTyphl Ha paBHOBECHS] XUMUYECKOW peaKIuu
CMEIIEHUE XUMUYECKOTO |W aHaIu3 ()aKTOPOB, BIUSIONIHX
paBHOBECHUS Ha CMEILICHHE XUMHUYECKOTO
paBHOBECHUS
6 HccaenoBath
HCTHHHBIEPACTBOPHI €
Pa3znen 6. PactBopbl
3aJJaHHBIMU
XapaKTepUCTHKAMH
6.1 [OK 01 [TonsaTtue o pactBopax  |Pas3aMyars HCTUHHBIE 1. 3ajaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOpPOB.
I1K 3.3 2. IIpakTKO-OpHUEHTHPOBAHHBIE
pacyeTHbIE 3aJJaHUs Ha
JIUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbIe B OBITOBOW U
MPOU3BOACTBEHHOM JI€ITENbHOCTH
YyeJnoBeKa
6.2 |OK 01 Uccnenopanue cBoiicte |Mccnenosars usmko- JIaGopatopHas paboTta
OK 04 pacTBOPOB XHMHUYECKHE CBOMCTBA “IIpuroroBiieHre pacTBOPOB”™
[IK 3.3 HCTUHHEIX PaCTBOPOB

Il | lIpodeccnonaILHO-OPHEHTHPOBAHHOE COAep:KaHue (CoqepKaAHNe MPHKIATHOTO MOTYJIs)

7 Pazgen 7. OunenuBathb nociaencTeus [3amura keiica (¢ yuerom
Xumus B ObITY B OBITOBOI 1 Oyayuieii npogeccuoHAIbHON
MPOU3BOJACTBEHHO NPOU3BO/ICTBEHHOI JesATeILHOCTH)

AeATeJbHOCTH NAeATeJbHOCTH YesioBeKa

Jea0BeKa ¢ MO3HI M
IKOJOTHYECKO
0e30MacHOCTH
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THILI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabtaT 06yuyeHus .
MeponpusiTHii
OK 01 Xumus B ObITY U OnenuBath nmociencteus | Ketic (¢ yuetom Oymymei
OK 02 MPOU3BOICTBEHHOU OBITOBOM U npodeccuoHanbHOM
OK 04 NEeSTEIbHOCTH YEJIOBEKa |[IPOU3BOIACTBEHHOMN JESITEIIbHOCTH)
OK 07 JIeATEeIbHOCTH YeoBeKa ¢ |B0o3MOKHBIE TEMBI KEHCOB:
K 3.3 no3unuii sxosornueckoit | 1. Ilorennenue knmumara u

0e30macHOCTH

BBICBOOOXKIEHHE T'a30BBIX
TUAPATOB CO JTHA OKEaHa.

2. bBynymue matepuaisl i aBua-,

MalIMHO- ¥ TPUOOPOCTpOCHUS. 3.

Hossie maTepuans 1
COJIHEYHBIX OaTapei.

4. JlexkapcTBa Ha OCHOBE
pPacTUTENIBHBIX IIPENapaToB
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