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1. O0mas xapakTepucTHKa padoyeil NporpaMMsl 001e00pa3oBaTe1bHOH TUCHUIINHBI

1.1. MecTo 1McUMIJIMHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMbl

Vyebnas gucimiummHa «OVIL12  Xumus»y  gBiageTcsT  TUCLMUIUIAHON
0011e00pa3oBaTeNLHOTO 1MKIJIA 00pa30BaTEIbHOW MPOrpaMMbl Ha 0a3e OCHOBHOIO
o01iero 00pa3oBaHus ¢ MOTYUYCHUEM CPETHETO 00IIero 00pa3oBaHusi B COOTBETCTBHH
¢ ®I'OC no cneunanpHocTH 38.02.01 JxoHOMHUKA M OyXrajarepckuii yder (mo
0TPACJISAM)

B nponecce uzyuenus auctuiuinasl popmupyrores komnereniuu: OK-1, OK-2,
OK-4, OK-7, 1K 2.2.

1.2. HeJII/I U IVIAaHUPYEMBbI€ pe3yabTaTbl OCBOCHUSA TUCHUIIJIMHDBI:
1.2.1. leau ¥ 3a7a4u JTUCHUIIJIMHBI
[emn: @opMUpPOBAHUE Y CTYACHTOB IMPEICTABICHUS O XUMUYECKOW COCTABJISIOLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA KaK OCHOBBI IPUHSTUSA PEIICHUN B )KU3HEHHBIX
Y MPOM3BOJICTBEHHBIX CUTYallMX, OTBETCTBEHHOT'O TTOBEICHUS B IPUPOJHOM CpETE.

321]13‘-[]([ AUCHUIIIINHBI

1) chopMHpoBaTH NOHMMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHNUS XMMUYECKUX ITPOLIECCOB
U SIBJIEHUW B OKPY’KAIOLIEN Cpelie, LENOCTHOW HAyYHOW KAPTUHBI MUPA, B3aUMOCBSI3H
Y B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIbl HEOPTaHUYECKUX U OPTAHMYECKUX BEILIECTB,
YPaBHEHUS XUMHUYECKHX PpEaKIHi, OOBACHATh HUX CMBICI, HHTEPIPETUPOBATH
pe3yJIbTaThl XUMUYECKUX DKCIIEPUMEHTOB,

3) pa3BUTh YMEHHUS HCHOJIb30BaTh HMHQPOPMAIMIO XHMHUYECKOTO XapakTepa U3
pa3JIMYHBIX UCTOYHUKOB;

4) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITENBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IPOLIECCOB;

5) cdopmupoBaTh NOHMMAHUE 3HAYMMOCTH JOCTHXKEHUW XMMHYECKOM HayKd U
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMAIIBHON U TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJibTaThl OCBOCHHS 00111€00pa30BaTeIbHON TUCHUILIMHBI B c00TBeTcTBUM ¢ PT'OC
CIHO u Ha ocaoe PI'OC COO

Kon u | [InaHupyemble pe3ysibTaThl OCBOCHUS IUCIUILIAHBI

HauMEHOBaHHUE

(I’OPMHPYGMI’VIX OGiue JIACIHUTUTHHAPHBIC

KOMITETEHIIN

OK 01. | B yactu Tpy10BOTO BOCITUTAHHS: - BJAJ€Th CHUCTEMOM XMUMHYECKHX 3HAHHMMN, KOTOpas BKIIOYAET:
BriGuparh - TOTOBHOCTH K TPYAy, OCO3HaHHE | OCHOBOIIOJAraloie TOHATHA (XMMHYECKUM DJIEMEHT, aTOM,
CIIOCOOBI IIEHHOCTH MacTePCTBa, TPYIA0I00OHE; 3JIEKTPOHHAss 000JI0YKa artoma, s-, p-, 0-3JeKTpOHHBIE OpOUTAIN
pelIeHns 3a/1a4 | - TOTOBHOCTh K aKTUBHOM JIEATEIBHOCTH | aTOMOB, HOH, MOJIEKYJIA, BAJIEHTHOCTD, DJIEKTPOOTPHIIATELHOCTE,
POPECCHOHAN | TEXHOJIIOTHYECKOM u COLIMAJIBHOM | CTENEHh OKHMCIICHUS, XUMHYECKast CBsI3b, MOJIb, MOJIApHAs Macca,
BHOI HaIPaBICHHOCTH, CITOCOOHOCTD | MOJIIPHBIN 00BEM, YIIICPOHBIN CKeleT, PyHKIMOHAIBHAS TPYIIIa,
JEATENLHOCTH | HHULIMKPOBATH, IUIAHUPOBATh ¥ | paauKajl, U30MEPHs, M30MEPBI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH,
IPUMEHUTENBH | CAMOCTOSTEIIBHO — BBIMOJHATH  TAKYIO | yIIICBOJOPOBI, KHCIOPOI- M a30TCOJAEpPIKAINE COCTUHCHUS,
0 K Pa3JIMYHBIM | ISITEILHOCTH; OWOJIOTHYECKH aKTHUBHBIC BEIIECTBA (YTJICBOJBI, JKUPHI, OCIIKH),
KOHTEKCTaM - WHTEPEC K pPa3IMYHBIM  cdepaMm | MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE

npo(hecCUOHANBHON eI TeIbHOCTH,
OBnazieHNe YHUBEPCAIbHBIMU y4eOHBIMU
NO03HABATEJIbHBIMU JIEHCTBUSMU:

a) 6a30BbI€ JJOTMYECKHE JEHCTBUS:

- CaMOCTOSITENBHO (POpMYyNIHpPOBaTH U
aKTyaJlu3upOBaTh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN TPU3HAK
WIM  OCHOBaHUS 1S  CpaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

COEMHEHUS, TUNBl XUMHYECKUX
peaKunit

OHIAOTCPMHUYICCKUC,

KpHUCTaJUIMYECKasl PELIETKa,
(OKUCTUTENTEHO-BOCCTAHOBUTEIBHEIE, 3K30-U
peakiMu HMOHHOTO OOMEHa), PpacTBOp,
BJIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAS
JIACCOLHALINS, OKHUCIIATEIb, BOCCTaHOBHTEIIb, CKOPOCTh
XUMHYECKON peaklni, XHUMHUYECKOE pAaBHOBECHUE), TEOPUU U
3aKOHBI (TEOPUSI XMMUYECKOTO CTPOCHUSI OPraHUYECKUX BEIIECTB
A.M. byrtnepoBa, TeOpus SJIEKTPOJIUTUUECKON JTHUCCOIMALINH,
nepuoanuecknii 3axkoH .M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM  SI3bIK
(haKTOJIOTUYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJTYUYECHUU U

XUMUH,




- ONpEeNeNsiTh UEeNu  JEATEIbHOCTH,
3aJlaBaTh IMapaMeTpPbl U KPUTEPUU UX
JIOCTH>KCHUS;
- BBISIBJISI T 3aKOHOMEPHOCTH u
MPOTUBOPEYMUSI B  PACCMATPHUBAEMBIX
SIBIICHMSIX

- BHOCUTb KOPPCKTHUBBLI B ACATCIBHOCTD,
OOCHHUBATb COOTBCTCTBUC PC3YJIbTATOB
oejsaM, OLCHHMBATHL PUCKH HOCJ'ICI[CTBI/Iﬁ
ACATCIBbHOCTH,

- pa3BUBAaTb KPCATUBHOC MBIIJICHUC IIPU
PCUICHUH KU3HCHHBIX HpO6HeM

0) 6a30BBIC HCCIIeIOBATEIIbCKUE
JICUCTBUS:
- BJIAQJICTh HaBBIKAMH y4eOHO-

HUCCIIeI0BaTEIILCKON U MPOECKTHOMN
JESITEIbHOCTH, HABBIKAMU Pa3peIICHUA

npo0iem;

- BBIABJIATH NPUIMHHO-CIICJCTBCHHBIC
CBI3M M  aKTyaJIM3WpoOBaTh  3ajady,
BBIIBUTATh THUIOTE3y €€  PEIICHUs,
HAXOUTh apTyMEHTBI TUTSI
JI0Ka3aTeIbCTBA CBOUX  YTBEPXKICHUM,
3aJaBaTh  IMapaMeTpbl W  KPUTCPHUHU
PEIICHHUS;

- aQHAIM3UPOBAThH IOJYYCHHBIE B XOJIE
pelICHHUs 3aJ1a4yM pE3yJIbTaThI,

0€30MacHOM HCIIOJIb30BAHUM BAXKHEUINUX HEOPTAHWUYECKUX U
OpraHUYeCKUX BEILECTB B OBITY W MPAKTUUECKOU NESATEIHLHOCTH
YeJI0BEKa;

- YMETh BBISBIITh XAaPAaKTEPHbIE MPU3HAKA U B3aUMOCBS3b
W3YYCHHBIX IOHATUIA, IPUMEHATH COOTBETCTBYIOIIME MOHATUS IIPH
ONMCAHUU CTPOCHUS U CBOMCTB HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB U MX NMPEBPALICHUM; BBIABISATH B3AUMOCBS3b XUMHYECKHUX
3HAHUA C  TOHATHUAMU W TNPEACTABICHUAMU  JAPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETh MCIIOJIb30BaTh HAMMEHOBAHUS XUMHYECKUX COCIUHCHUU
MEXIYHAPOIHOTO COK03a TEOPETUUECKON U MPUKIATHON XUMUU U
TPUBHAJIbHBIC HA3BAHUS BAXXHEUIIIUX BEIIECTB (STUJICH, allCTHIICH,
rMIepuH, ¢eHon, GopMalbpaerul, YKCycHas KHCI0Ta, TIUIIHH,
yrapHbld ra3, YIJICKUCHBIM Ta3, aMMHaK, TalleHas HW3BECTbh,
HeraiieHass HW3BECTb, MUTbEBas COJla WU JAPYTHX), COCTaBIATH
dhopMyJIBl HEOPTraHUYECKUX U OPTaHUYECKUX BEIECTB, YPABHCHUS
XUMHUYECKUX PEaKlHii, OOBSICHATh HMX CMBICH; MOJATBEPKIAThH
XapaKTEPHBIC XUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU M 3alHUCSMHU YPABHEHUH
XUMHYECKUX PEAKIIU;

- yMETh  YCTaHABJIWBATh  IPUHAJICKHOCTh  HU3YUYEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BEUIECTB K OIPEICIICHHBIM
KJaccaM W TpylmnaMm COCAUHECHUM, XapaKTepPU30BaTh UX COCTaB U
BAXHEHIIIUE CBOMCTBA; OMNPEHECIISITh BHUIBI XMUMHUYECKUX CBA3CU
(KoBaJICHTHasi, WOHHAs, MeETaJUIMYeCcKasi, BOJOPOJHAs), THUIIbI
KPUCTALIMYECKUX  PEIICTOK  BEIIECTB;,  KJIacCH(PHUIIMPOBATH
XAMUYECKHUE PEAKIINY;




KPUTHYCCKH OLICHUBATh ux
JIOCTOBEPHOCT, IIPOTHO3HUPOBATh
U3MCHCHHUE B HOBBIX YCIIOBUSX;

- yMeTh IIEPCHOCUTh  3HAHHI B
MO3HABATEIIGHYI0 W IPAKTHYCCKYIO
00JIaCTH KU3HEICITCILHOCTH;

- YMETh HHTETPUPOBATH 3HAHKS U3 Pa3HBIX
MPEIMETHBIX 00J1acTeH;

- BBIIBUTATh HOBBIC WJICH, NpEJIaraTh
OpUTHHAJIBHBIC TTOJIXO/IbI U PEIICHUS;

- CIIOCOOHOCTh HX HCIIOJb30BAaHHSI B

ITO3HABATEIILHOM U COLIMATIbHOM IIPAKTHKE

- chopMHUpPOBATH MPEACTABJICHUS: O XUMUYECKON COCTABIISIONMICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUpPA, POJM XHUMHUHU B IMO3HAHUU
SBJICHUA NPUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAILHON IPAaMOTHOCTH, HEOOXOIMMOM TSI
pelIeHus] MPaKTUYECKUX 3aJlad M IKOJIOTMUYEeCKH 00OCHOBAaHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CPELE;

- yMeThb TMPOBOJUTH pacUeThl MO XUMHUYECKUM (opmylram u

YPaBHEHUSAM  XHMHUYECKUX  pEaKUUd C  HUCIOJIb30BaHUEM
(U3MYECKUX  BEIUYMH, XapaKTepU3YIOIIMX  BEIIecTBAa  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o00bemMa (HOpMaJibHbIE

YCHOBI/IH) ra30oB, KOJIMYCCTBA BCIICCTBA, NCIIOJb30BATh CUCTCMHBIC
XUMHUYCCKUEC 3HAaHUA [IA HIPUHATHA pemeHm”I B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUAX, CBA3dHHBIX C BCIHICCTBAMH H HX

MPUMEHEHUEM

OK 02.|B  o0nacTi  LEHHOCTH  HAYYHOTO | - YMETh IUIAHUPOBATH U BBINOIHITH XUMUYECKUNU IKCIIEPUMEHT
OcyuiecTBIATh | TO3HAHUSA: (mpeBpalmeHuss OpraHUYECKUX BEHIECTB IMPU  HArpeBaHUU,
MOUCK, aHaIu3 |- CPOPMHUPOBAHHOCTH MHPOBO33PEHUS, | MOJYYCHUE ATUJICHA W M3YyYCHUE €ro CBONCTB, KAaYyeCTBEHHBIC
" COOTBETCTBYIOIIETO COBPEMEHHOMY | p€aKIIMM Ha aJIbJETUJIbl, Kpaxmal, YKCYCHYI KHUCIOTY;
HUHTEpIIpETal | YPOBHIO pa3BUTHUS HayKH U | IeHaTypaius OeJIKOB IIPU HAarpeBaHUMU, IIBETHBIC PEAKIIMU OCJIKOB;
10 OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO | IPOBOJUTH PEAKIIMHM MOHHOTO OOMEHA, OMPEIEISATh CPEy BOTHBIX
uH(popMaIuy, | HA AMATIOTE KYJILTYp, CIIOCOOCTBYIOIIETO | PACTBOPOB, KaYECTBEHHBIE PEaKIMM Ha CyibdaT-, KapOoHAT- H
HEO0OXOAMMOW | OCO3ZHAHUIO CBOETO MecTa B | XJIOpU/I-aHUOHBI, Ha KaTUOH aMMOHUSI; pemarhb
JU1sL MOJIMKYJIbTYPHOM MHUPE; SKCHEPUMEHTAJbHbIE 3aaud no TemaM "Meramisl" u
BBITIOJTHEHUSA - COBEpILICHCTBOBaHME sA3bIKOBOW U | "HemeTtayuibl') B COOTBETCTBHMM C TpaBWIAMH  TEXHUKH
3aja4 YUTATEIBCKOM KYJBTYpbl KaK CpENCTBa | 0€30MAaCHOCTH MPU OOpAIICHUH C BEIIECTBAMU U Ja0OpaTOPHBIM
npodecCHOHal | B3aMMOJICUCTBHSL MEXIy JIIOJbMH U | 000OpyJOBaHUEM; TMPEACTABISATh  PE3YyJbTaThl  XUMHUYECKOTO

IMO3HAHMUA MHPaA;




bHOU
NIEATEIILHOCTH |

- OCO3HaHUE  LEHHOCTH  HAay4YHOH
NEATEIbHOCTH, TOTOBHOCTh
OCYLIECTBIISTh IIPOEKTHYIO "
UCCIIEN0BATEIBCKY IO JEATEIIBHOCTD

WHIWBUIYAIBHO U B TPYIIIIE;
OBnazieHNe YHUBEPCATBHBIMU yIeOHBIMHU
MO3HABATEIILHBIMU JCHCTBUSMH:

B) paboTta ¢ uHpopMaIei:

- BIAJETh  HABBIKAMH  TOJYYCHHS
uHOpMAIlUU M3 KMCTOYHUKOB PAa3HBIX
THTIOB, CAMOCTOSTEIHHO OCYIIECTBISATh
MOWCK, aHajn3, CHCTEMAaTU3alUI0 U
UHTEPIPETALIUIO uHbopMaIuu
Pa3IMYHBIX BUJIOB u dbopm
MIPE/ICTaBIICHNUS,;

- CO3/laBaThb TEKCTHl B Pa3IMYHBIX
dopmaTtax Cc  y4eTOM  Ha3HAYCHUS

uHbOpMallMl U LEJNEBOM ayAUTOPUH,
BBIOMpAs ONTUMAJIbHYIO bopmy
MPEICTABIICHUS U BU3yaJIU3al1U;

- OLICHUBATh JIOCTOBEPHOCTB,
JETUTUMHOCTD uH(popmarm, ee
COOTBETCTBHE MPABOBBIM W MOPAJIBHO-
TUYECKUM HOpMaM;

- UCTIONTb30BaTh CpeacTBa
nH(OPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUHA B

JKCIIEpUMEHTa B (OpME 3alucH ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIupOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;
- YMETh aHAJIM3UPOBATh XUMHUYECKYIO HHPOPMALIUIO, TOTYYaeMYIO
U3 pPa3HbIX MCTOYHUKOB (CPEACTB MaccoBOl MHGOpMAIuH, CETh
WutepHeT u npyrue);

- BJIAJIETh OCHOBHBIMU METOJIaMH HAay4YHOI'O MO3HAHUS BELIECTB U
XUMHUYECKHUX SBJICHUH (HAOIIOJIEHUE, U3MEPEHHE, DKCIEPHUMEHT,
MOJICJIUPOBAHUE);

- yMEeTh IMPOBOJUTH pPAacUeThl IO XUMHUYECKUM (opmyliaMm u

YPaBHEHUSIM  XHUMHYECKHX  PpEAKUUA C  HCIOJIb30BaHUEM
(bu3MYecKUX  BEIMYMH, XapaKTepU3YIOIIUX  BEIIeCTBA  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMaJIbHbIC

YCJ'IOBI/IH) ra30B, KOJIMYCCTBA BCIICCTBA, HCIIOJIB30BATh CUCTCMHBIC
XUMHUYCCKHUEC 3HAHUA I IPUHATHA pemeHm”I B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUAX, CBA3dHHBIX C BCIHICCTBAMH H HX
IMPUMCHCHHUCM




peleHuH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX U OpPraHU3allMOHHBIX
3aa4 ¢ CcOOJIIoJICHUEM  TpeOOBaHUM
DPrOHOMHKH, TEXHUKH OE30MacHOCTH,
TUTHUEHBI, pecypcocOepeKeHus], TPaBOBBIX
u ATUYCCKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

- BIAJCTh HABBIKAMHM pPACIO3HABAHUS U
3aIUThl HHPOpMaLUU, UH(HOPMAITMOHHON
0€301aCHOCTH JINYHOCTH;

OK 04.
PabGoTatb B
KOJUIEKTUBE H
KOMAaHJIE,

b pexTuBHO
B3aMMO/ICHCTB
0BaTh c
KOJIJIETaMH,
PYKOBOJICTBOM,
KJIHEHTaMHU

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATEIBHOCTH 5
CaMOOIIPEICIICHUIO;

-OBJIAJICHUE HaBbIKaMU y4eOHO-
HCCIICIOBATEIILCKOM, MPOCKTHOM u
COITMAJIbHOM JICSATCIHLHOCTH;

OBnazneHue YHUBEPCATbHBIMH

KOMMYHUKATUBHBIMH JICHCTBUSIMHU:
0) coBMecTHas JIeITeIbHOCTh:

- NOHUMATh u UCII0JIb30BaTh
MPEUMYIIECTBA KOMAaHHOU 51
WHIUBUYaJIbHON paOOThI;

-  [pUHUMATh  LEJIH  COBMECTHOM
JIESITETbHOCTH, OpraHU30BbIBATH u
KOODAMHUPOBATh  JEUCTBUSA 1O €€
JIOCTHXKEHUIO: COCTaBIISATh TJ1aH

JNEUCTBUM, PACIIPENEIIITh POJIU C YUYETOM

- YMETh IJIAHUPOBAaTh W BBINOJIHATH XMMHUYECKUI SKCIEPUMEHT
(npeBpaleHusi OpPraHUYECKUMX BELIECTB MpPU  HArpeBaHUU,
NOJIyYeHUE JTWJIEHA W H3YYEHUE €ro CBOMCTB, KaueCTBEHHBIC
peakuuM Ha a’upJEeTrHJ]ibl, Kpaxmal, YKCYCHYIO KHCIIOTY;
NeHaTypauus OelIKOB MpU HarpEeBaHUU, LIBETHBIE PEAKIIMU OEJIKOB;
MIPOBOJUTH PEAKLIUA HOHHOTO 0OMEHA, ONPENEIIATh CPELY BOJIHBIX
pacTBOPOB, Kaue€CTBEHHbIE pEaKlUMM Ha CyibQaT-, KapOoHaT- U

XJIOPU-aHUOHBI, Ha KaTUOH aMMOHHSI; pearb
JKCIIEpUMEHTANIBHBIE  3aauyu 1o TeMam 'Merauisl" u
"Hemeramnsl") B COOTBETCTBMM € MpaBWIaMU  TEXHUKHU

0e30macHOCTH TIPH OOpaIlleHWH C BEIIeCTBaAaMHU U J1a00paTOpPHBIM
00OpyJIOBaHUEM; TIPEACTABIATH  PE3YJAbTaThl  XUMHUYCCKOTO
DKCIIEpUMEHTa B (pOopMe 3amucH YpPaBHEHUU COOTBETCTBYIOIIUX
peaknuii 1 GOpMyJIMPOBATH BEIBOJBI HA OCHOBE ATUX PE3YJIbTaTOB




MHEHUI YYaCTHUKOB 00CyXIaTh
pe3yabTaThl COBMECTHOM padOTHI;

- KOOPIMHUPOBATH U BBINOIHATH paboTy B
YCIOBHSIX PEAJBHOr0, BHPTYyaJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLLIECTBIISATh MTO3UTHUBHOE
CTPATETMYECKOE MOBEICHUE B PA3IMYHBIX
CUTyallUsIX, MPOSIBISTH TBOPUYECTBO U
BOOOpakeHUE, ObITh UHUITUATUBHBIM
OBnaneHue YHUBEPCAbHBIMU
PEryJISTUBHBIMU JICUCTBUSIMU:

) OpUHATHE ce0s U IPYTUX JTIOJICH:

- TMPUHUMATh MOTHUBBI U APTYMEHTHI
JIPYTUX JIOAEH MPU aHATU3€E PE3yIbTaTOB
NEATEIbHOCTH;

- IPU3HABaTh CBOE MIPABO U MPABO APYTUX
JIFOJIe Ha OIIMOKMU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP
C MO3HUITMH IPYTOT0 YCIOBCKA,

OK 07.
CopericTBoBaT
b COXPaHCHHIO
OKpY KarolIeu
Cpenbl,
pecypcocbepe
YKEHHIO,

3¢ pexTuBHO

B 06y1actu 5K0I0THYECKOT0 BOCIIUTAHUSA:
- chOpPMHUPOBAHHOCTh  JKOJOTUYECKOU
KYJIbTYPBI, MMOHUMAaHUE BIIUSIHUSA
COLMAIBHO-DKOHOMUYECKUX  IPOLIECCOB
Ha COCTOSIHUE ITPUPOJHON U COLUUATBHOU
Cpenpl, OCO3HaHHUE rI100aJIbHOTO
XapakKTepa KOJOTUUECKHUX MPOoOIeMm;

- chopMupoBaTh MPEACTABICHUS: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B ITO3HAHUU
SBJICHUU TMPUPOABI, B (POPMHUPOBAHUMU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIIMOHAJTBLHON TPaMOTHOCTH, HEOOXOAUMOM ISt
pelieHrs MPaKTUYECKUX 3a7ad U IKOJOTMYECKU O0OOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJAHOMN CPELE;

- yMeThb coOOJIO/IaTh TpaBuia SKOJOTUYECKH IeIeco00pa3HOTo
MOBEJICHUS B OBITY U TPYAOBOU JEATEIBHOCTH B IIEJISX COXPAHEHUS
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JIEHICTBOBAaTh B

- IIJIAaHUPOBAHUC W  OCYIICCTBJICHHC

CBOETO 370POBbSl U OKPYKalOLIEH NMPUPOJAHOU CPEIbl; YUUTHIBAThH

YpE3BbIYAHBIX | ICUCTBUH B OKPYKAIOWIEH CpEle Ha | OMACHOCTh BO3JCUCTBUS HA JKHUBBIE OPraHW3MBbI ONPEIEIICHHBIX
CUTYyalUsX OCHOBE 3HaHMS LEJIeh YCTOMYMBOTO | BEIIECTB, IOHUMAsi CMBICI MOKAa3aTeNsl MPEIeIbHOW JOIYCTUMOM

pPa3BUTHS YEJTIOBEYECTBA,; KOHIICHTpaIuu

AKTUBHOE HEIIPUATHE JEUCTBUH,

MIPUHOCSIIIMX BPEJl OKPYKAIOILIEH CPEE;

-yMEHUE MPOTHO3UPOBAThH

HEeOJIaronpusTHbIE HKOJIOTHYECKHUE

MOCJIE/ICTBHUS npeAnTPUHUMAEMBIX

JNEUCTBUM, IPENOTBPALLATh UX;

- pacIIMpEHHE OIbITa JIEITEIbHOCTH

HKOJIOTUYECKON HAPABICHHOCTH;

- OBJIAJICHHE  HaBBIKAMHU  Y4YEOHO-

HCCIICIOBATEIILCKOM, MPOEKTHOMN u

COIIMATIbHOMN AESATEIbHOCTH;
IIK 2.2. -0COOEHHOCTHU npodeccCuoHaNbHON | YMETh NMPUMEHSTh OCHOBHBIE METOAbl MO3HaHUA (HAOIIOJIECHUA,
BrinonHaTs JOKYMEHTAIlUM B Pa3IMYHBIX cdepax | HAyYHOrO0 HKCIEPUMEHTA) JJIsI W3YUYCHHS Pa3IMYHBIX CTOPOH
MOPYYECHHUS XO34MCTBEHHOM JIEATEIIbHOCTH; XUMUYECKUX OOBEKTOB U TIPOIECCOB, C KOTOPHIMH BO3HUKAET
PYKOBO/JICTBA B HEO0OXOAMMOCTb CTAJIKUBATHCS B MIPOQPECCHOHAIBHOM cdepe;
COCTaBe YMeTh HCHOJIb30BaTh NPU HMHBEHTApU3AllMM 3HAHUS CBOICTB
KOMUCCHUH T10 XUMHAYECKUX COEAUHEHUM W MeCcTa XpAaHEHUsl PEAKTUBOB U
MHBEHTapu3aIl 000opynoBaHus.
WU aKTUBOB B
MecTax Ux
XpaHEHUS;
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2. CTpyKTYypa U coepkaHue 0011eo0pa3oBaTeJJbHOH INCHUIIIMHBI « XUMHUD)

2.1. O0beM TUCHUILINHBI U BH/bI y4eOHOH padoThI

TpynoeMKOCTh AUCHUIUIMHBI «XUMHU» Ha 0a30BOM ypOBHE COCTAaBJsET 72 yaca, U3
KOTOpBIX 64 yaca — 0a30BBIM MOAYJb (6 pa3nenoB) U 8§ 4yacoB — MPUKIATHON MOAyJb (1
paszen), BKJIOYAIOIUNA MPAKTUKO-OPHUEHTUPOBAHHOE COJEPNKAHUE CHEUUATIbHOCTH
orneparopa UHPOPMAITMOHHBIX CUCTEM U PECYPCOB.

[IpuknanHo MoIydb BKIOYaeT oauH pasaen. Pazmen 7 «Xumus B OBITY H
MIPOU3BOICTBEHHOM JeSATETbHOCTH 4eJI0BEeKay peanusyercs LISt BCEX
npodeccuit/crenuanbHOCTe Ha MaTepualie KeWCOB, CBS3aHHBIX C 3KOJOTHUECKOU
0€30MacHOCTHIO U OLIEHKOW MOCIEACTBUN OBITOBOM M TPOU3BOACTBEHHOM AESATENBHOCTH, 110
oTpacisM Oyyiied npohecCUHOHATBbHON AESTENbHOCTH 00yYaroIIuXCsl.

O0beMm B yacax

Buj yyeOHoI padoThI

OYHasl O4Ho-3204Hast
Oo0bem o0pa3oBaTe/bHOMI IPOrpamMmbI 79
AUCHUIJIMHBI
B T.Y.
OcHOBHOe co/iep:KaHue 66 28
BT. 4..
TEOPETUYECKOE 00yUCHHE 44 20
MPAKTUYECKUE 3aHATHUS 22 8
CamocrosiTenbHast paboTa 6 44
IIpome:kyTouHasi aTTecTaums (3a4eT C OIEHKOMN)
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2.2. TemaTH4YeCKHUil IUIAH U COAEPKAHNE TUCIUTLINHBI

HauMeHOBaHU
€ pasaeioB
TeM

Conep:xanune yueOHOro marepuasa (0OCHOBHOE H
npo¢ecCUOHATbHO-OPUEHTHPOBAHHOE),
Ja0opaTopHble M NPaKTH4YeCKHe 3aHATHS,
NPUKJIATHON MOIYJIb

Oo0nem
4acoB

Dopmup
yeMble
KOMIIeTe
HITUN

1

2

4

OcHOBHOE coep:KaHue

66

Paspnen 1. OcHOBBI CTPOEHUS BelleCcTBa

Tema 1.1.

Ctpoenue
aTOMOB
XUMHUYCCKHUX
DJIEMEHTOB U
pupoja
XUMHYECKOM
CBSI3H

OcHOBHOe coaepxaHue

Teopernueckoe o0yuenue

CoBpemeHnHas MOJIEIb CTPOCHUS aToma.
CUMBOJIMYECKUH  SI3BIK ~ XUMHMHU. XHUMHUYECKUHU
AJIIEMEHT. ODJIEKTpOHHash KOHQUTypalus aToma.
Knaccudukanus XUMAYECKUX 3JIEMEHTOB (s-, p-, d-
AJIEMEHTHI). BaneHTHbIe 3JeKTpOHbl. BaneHTHOCTD.
DOnexkTpoHHass  MPUPOJA  XUMHUYECKOH  CBS3W.
DJIEKTPOOTPULIATENBHOCTh.  Buabl  XMMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJJTMYeCKas,
BOJIOPOJIHASI) U CTIOCOOBI €€ 00pa3oBaHus

IIpakTHyeckue 3aHATHS

Pemienue 3agaHui Ha UCINOJIB30BAaHUE XUMHUYECKON
Ha3BaHWM  COCIMHEHUH IO
HOMEHKJIaType MEXKyHapOIHOTO coro3a
TEOPETUYECKOW W NPUKIATHOM  XUMUHA W
TPUBHAJIBHBIX  HA3BaHMM  [JII  COCTaBJIEHUSA
XUMHUYECKUX (OPMYJT JIBYXaTOMHBIX COEIMHEHUI
(OKCHAOB, CyJIb()HUIOB, TUAPUAOB U T.I.) U APYTHX
HEOPraHUYECKUX COCIMHEHUM OTACIIBHBIX KJIACCOB.
[IpakTyeckue 3aaHus Ha YCTaHOBJIICHUE CBS3H
ME¥XK]y CTPOEHHEM ATOMOB XMMHYECKHX JJIEMEHTOB
" IIEPUOANYECKUM U3MEHEHUEM CBONCTB
XUMHUYECKUX OJJEMEHTOB M HUX COCOUHECHHN B
COOTBETCTBUM C TojoxeHueM llepuonnueckon
CUCTEMBI.

CHUMBOJIMKHA u

OK 01

Tema 1.2.

OcHoOBHoOeE coJep:kaHue

Teopernueckoe o0yueHue

OK 01
OK 02
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[Tepuonnuecku
U 3akoH U
tabmuma  JI.W.

Menneneena

[lepuoanyeckasi cucTeMa XMMHUYECKUX DJIEMEHTOB
J.W. Menpeneena. duznueckunt CMBICIT
[lepnognueckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX
BEIIECTB B  COOTBETCTBHH C  IIOJIOKECHHEM
XUMHYECKOT0 3jieMeHTa B [lepruoanueckon cucreme.
MupoBO33pEHUECKOE W HAy4dyHOE  3HAYCHUE
ITepuomnueckoro 3axkona .M. Menneneesa.
[Iporno3er JI.M1. MengaeneeBa. OTKpbITHE HOBBIX
XUMHUUYECKHUX DJICMCHTOB.

HpaKTl/I‘IeCKOC 3aHATHC

Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHH Ha  XapaKTEPU3ALUIO
XHUMHYECKHX  DJEMEHTOB  «Meramdeckue  /
HEMETAJIMYECKHUE CBOMCTBA,
AJIEKTPOOTPHULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHM C WX DJIEKTPOHHBIM CTPOCHUEM U
MOJI0KECHUEM B MIEPUOIUYECKOU CHUCTEME
xuMu4deckux snemeHToB .M. MenneneeBa»

Paznen 2. XumMuueckune peakinuu 10
Tema 2.1. | OcHOBHOe coepKaHue 6 OK 01
Tuner
Teopernueckoe o0yueHue 4
XUMHAYECKUX
peakiui Knaccudukanys v THUIBI XUMHUYECKUX PEAKIUN C

y4acTUEM HeopraHudeckux BemiecTB. CocTaBliEHHE
YPaBHEHUM PEAKIUHA COCAUHEHMS, Pa3JI0KECHUS,
3aMenieHns, OoOMeHa, B T.4. pPEakiuil TopeHus,
OKHCJIEHUS-BOCCTAHOBJICHUS.

VYpaBHEHUS OKHCJIEHUS-BOCCTAHOBIICHUS. CTENEHb
okuciicuusi. OKHUCIUTENh W  BOCCTAaHOBUTEJIb.
CocraBieHue W YpaBHUBAHHUE OKHUCIUTEIBHO-

BOCCTaHOBHUTEIbHBIX peakiui METOJIOM
AJIEKTPOHHOTO Oamanca. OKuCIUTENbHO-
BOCCTAaHOBUTEJIBHBIE  pEakiuu B  TPUPOJE,
MIPOM3BOJCTBEHHBIX npoieccax u

KU3BHCACATCIbHOCTH OPraHnu3MOB

IIpakTnyeckune 3aHATHS
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KonnuecTBeHHbIE OTHOLIEHUSI B XUMHUHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbI B XMMHUU M PACYEThI IO
YPAaBHEHUSIM XUMHYECKUX peakuul. Monb Kak
€IUHULA KOJMYEeCTBa BemlecTBa. MousipHas macca.
3aKOHbl COXpAHEHMSI MAacChl W DJHEPrUH. 3aKOH

ABorazapo. MoutsipHbIN 00beM ras3os.
OTHOcUTENbHAs IUIOTHOCTH Tra3oB. Pacuersl 1o
YPaBHEHUSIM XAMHUYECKUX peakuuii c

HUCIIOJIb30BAaHUCM MaACChI, oOBbeMa (HOpMaJILHI)IG
YCJIOBI/Iﬂ) ra3oB, KOJIMYCCTBA BCIICCTBA

Tema 2.2.
DIIEKTPOIUTHYE
CKast
THACCOIMAIAS U
HOHHBIN 0OMEH

OcHoBHOE coJep:KaHue

Teopernueckoe o0yueHune

Teopust 3JIEKTPOJIUTHUECKON Aucconanuu. VOHBI.
DJIEKTPOJUTHI, HEANEKTPOIUTHI. Peakuuum HOHHOTO
obmena. CocTaBiieHHE pPEaKIMii HOHHOIO OOMeEHa
IIyTEM COCTaBJICHUS HMX TIOJHBIX M COKpPAICHHBIX
WOHHBIX YpaBHEHUI. KHCIIOTHO-OCHOBHBIE PEAKIIUH.
3aJjaHKs Ha COCTABJICHUE MOHHBIX PEaKIui

IIpakTnueckas padora

CamocrostenbHass pabota “TUOBl  XMMHUYECKHX
peakuuii”. HMccnempoBanue TUNOB (IO COCTaBy U
KOJIMYECTBY UCXOJHBIX U 00pa3yIOMINXCS BEIIECTB)
Y NPU3HAKOB XMMHUYECKUX peakuuii. [Iposenenue
peakuuii MOHHOTO OOMEHa, OMNpENEJIEHUE CpEeJlbl
BOJAHBIX pAacTBOPOB. 3aJaHusi HaA COCTaBJICHUE
VIOHHBIX PEaKIUN

Kourpoabnass padora 1 CrtpoeHue Bemiectsa u
XUMUYECKUE PEAKLINN

OK 01
OK 04

Paznen 3.

CTpOGHI/Ie M CBOIICTBA HCOPraHM4eCKMUX BECIICCTB

18

Tema 3.1.
Kinaccuduxanus

OcHoOBHoOE coJepkaHue

Teopernueckoe o0yyenue

OK 01
OK 02
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, HOMEHKJIaTypa
U CTPOCHUE
HEOPraHUYECKU
X BELIECTB

[Ipeamet Heopranunveckoit xumuu. Knaccudukanus
HEOPraHUYECKUX BelecTB. [IpocTeie M ClOXKHBIE
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB
(oKcHBbI, TUAPOKCUBL, KHCJIOTHI, COJIN).
B3aumocBsizb HEOPTaHUYECKUX BEILECTB.
ArperaTHbie COCTOSIHUS BEILIECTBA.
Kpucrammueckue u amopdHbie BemiecTBa. THIbI
KPUCTALTUYECKUX pelIeTOK (aTomHas,
MOJIEKYJISIPHAs, MOHHAs, MeTaNInyecKas).
3aBUCUMOCTh (DM3MYECKUX CBOWMCTB BEIIECTBA OT
TUMA KPUCTAJUIMYECKON pEIIeTKU. 3aBUCHUMOCTD
XUMHYECKON aKTUBHOCTH BEIIECTB OT BHJA
XUMHUYECKON CBSI3U U THUMNA KPUCTALIUYECKOU
pemeTku. [TpuannHbl MHOTOOOpa3usl BEIIECTB

IIpakTnueckas padora

Homenkinatypa HEOPraHUYECKHUX BEILIECTB:
Ha3BaHUE BEIECTBA HUCXOII M3 HMX XHMHUYECKOU
(GOpMyJIBI WM COCTaBICHUE XUMUYECKON (POPMYIIbI
UCXOJIsl U3 Ha3BaHMs BEILECTBA 10 MEKIyHAPOIHOU
(MIOITAK) wnu TpuBHUaibHON HOMEHKIIATYPE.
Pemenne MPAKTUYECKUX 3aJlaHNH 1o
Kiaccu(uKanuyM, HOMEHKIAType M XUMHUYECKUM
dbopMmysaM HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB (yTrapHbIM ra3, YIJIEKUCIbIA ra3, aMMHaK,
raiieHas W3BECTb, HETAllleHas H3BECTb, MUThEBas
coJla U JPYTrUX): Ha3bIBaTh U COCTABIATH (POPMYJIbI
XUMUYECKUX BEILECTB, ONpPENENATh
NPUHAJIEKHOCTD K KJ1accy. Ucrounuku
XUMUYECKOM uH(popmanuu (CpeicTB MaccOBOM
undopmaruu, cetb Mutepuer m apyrue). Ilouck
uH(pOpMalMU MO Ha3BaHUSAM, HACHTHU(PHUKATOpaMm,
CTPYKTYPHBIM (popMyIIam

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBa
HEOPTaHUYECKU
X BEIICCTB

OcHOBHOE coJiep:KaHue

Teopernueckoe o0yueHue

Metamner. OOmme (u3nyeckne W XUMUYECKHE
cBoiictBa  MeTaiioB.  CrocoObl  TOMyYEeHHUS.
3HauCHHE METAJJIOB M HEMETAUIOB B TMPUPOJIE U
KU3HENICATCIbHOCTH YeJIOBeKa W OPraHU3MOB.

OK 01
OK 02
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Koppo3ust meTamnoB: BUIBI KOPPO3UHU, CIHOCOOBI
3aIUTHl METAJJIOB OT KOPPO3HUH

Hemeramnmpl. O0mme Qusnyueckne u XUMUUYECKUC
CBOMCTBA HEMETAUIOB. THUIHWYHBIE CBOMCTBA
HemerauioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIATypa COEMHECHUN HEMETAJIJIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B MIPUPOJIE

2

XUMUYECKHE  CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPTaHUYECKUX BEIIEeCTB (OKCHUJIOB, TUJIPOKCUIOB,
KHCIIOT, cojed u JAp.). 3aKOHOMEpPHOCTH B
U3MEHECHUU CBOMCTB MPOCTBIX BEIILIECTB,
BOJIOPOJIHBIX COCJAMHEHUMN, BBICIIMX OKCUIOB U
TUAPOKCUIOB

IIpakTuyeckue 3aHATHS

CocraBiieHUE ypaBHEHUM XWMHYECKHUX PEAKIUU C
Y4aCTUEM IMPOCTBIX M CJIOKHBIX HEOPraHUYECKHUX
BEILIECTB: METAJUIOB W HEMETAJUIOB; OKCHJIOB
METaJIOB, HEMETAJUIOB M aM(pOTEPHBIX JIEMEHTOB;

HEOPTaHUYECKUX KHCJIOT, OCHOBaHHM n|2

aM(OTEepHBIX  THUIAPOKCHUIOB;,  HEOPTaHMYECKUX

COJIEH, XapaKTepU3yIOIKUX 1504 CBOMCTBA.

Kourpouabnas padora 2 CaoiicTBa

HEOPraHUYECKHUX BEIIESCTB
Tema 3.3.| OcHOBHOE conep:kaHue 2 OK 01
?HeHTH@HKauH Teopernyeckoe o0yueHue 2 OK 02
HEOpraHuveckd | PemeHne 3agad 1o XHMMHYECKHMM CBOMCTBaM OK 04
X BEIIECTB METAJJIOB M HEMETANIOB, II0 PACIO3HABAHHUIO U

MOJTyYEHHUIO COCTMHEHUI METaUIOB M HEMETaJIJIOB.
Nnentudukamss HEOPraHUYECKUX  BEIIECTB C
WCITOJIb30BAaHUEM UX (DU3UKO-XUMUYECKUX CBOWCTB,
XapaKTEPHBIX KaueCTBCHHBIX peaKImii.
KauectBennble peaknnu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

CamocrosiTeibHas padora
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Pemenune MMPAaKTUKO-OPUCHTUPOBAHHBIX
TCOPETUUCCKHUX SaHaHI/IfI Ha CBOﬁCTBa, COCTaB,
IMOJIY4YCHHC u Oe3oracHoe HUCIIOJIBb30BAHHUEC
Ba)KHEHUIIINX HCOPTaHNYCCKHUX BCIICCTB B 6I>ITy )41
HpaKTH‘IeCKOfI ACATCIIBPHOCTHU YCJIOBCKA

2

Pasjen 4. CTtpoeHue ¥ cBolicTBa opraHnyeckux Bemecrs |18
Tema 4.1.| OcHoBHOE coJep:KaHue 4 OK 01
Knaccuduxanus
Teopernueckoe o0yueHune 2
, CTpPOCHHE U
HOMEHKIaTypa |[losBneHue u pa3BUTHE OPraHUYECKONM XMMHUHU Kak
opraHu4eckux |Hayku. [Ipenmer opranmyeckor XxumMuu. Mecto u
BEIIIECCTB 3HAQYCHUE OpraHWYeCKOM XHWMHM B  CHUCTEME

CCTCCTBCHHBIX HAYK.

XHUMHUYECKOE CTPOCHHE KaK NOPSNOK COEIUHEHUS
aTOMOB B MOIJIEKYJIE COIJIACHO MX BaJICHTHOCTH.
OCHOBHBIE  TIOJIOXKEHUSI TEOPUM  XUMHUYECKOTO
CTPOCHMSI  OPraHMYECKHX  coeauHeHut A.M.
bytiiepoBa. VYTIepOIHBIM CKEJIET OpPraHUYEeCKOU
MOJIEKYJbl. 3aBHCUMOCTb CBOWCTB BEIIECTB OT
XUMUYECKOT0 CTpOECHUsA Mojekyil. M3omepus u
U30MEDBI.

[Tonsitue o ¢QynkimonaneHoOM rpynmne. Pamuxan.

[TpuHIUTIBI KJ1accuuKanuu OPraHUYEeCKUX
coequHeHU. MexayHapoaHas HOMEHKIaTypa |
MIPUHIIATIBI HOMEHKJIATyPbI OpPTaHUYECKUX

coenuHenuid. llonsitue 00  a3oTcomep KalIux
COCITMHCHHMSIX, OMOJIOTHICCKU aKTHBHBIX BEHIECTBAX
(yrneBonax, KUpax, oenkax u ap.),
BBICOKOMOJICKYJISIPHBIX ~ COCAMHCHHUSAX (MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckune 3aHATHSA

Howmenknarypa OpPraHUYECKUX COEIMHECHUM
OTZICJIbHBIX KJIACCOB (HACHIIICHHbIEC, HEHACHIIIICHHbIE
U apOMaTUYECKHE YTIIEBOAOPOIbI, CIIUPTHI, (EHOJIBI,
aJIbJICTUIBI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBnenue TTOJTHBIX " COKpAaILIEHHBIX
CTPYKTYPHBIX (OpPMyJ OpraHMYECKUX BEIIECTB
OTAEJBHBIX KJIACCOB, HCIIOJIb3YyS WX HAa3BaHUS IO
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CUCTEMAaTHUYE€CKOW M TPUBHUAJIBHOW HOMEHKJIAType
(aTHIIEH, alleTHIIEH, TJIMIEPHH, dbenon,
dbopmanbaerua, yKCycHas  KHUCIOTa, TJIMINH).
Pacuersl mpoctelimedt GopMybl  OpraHMYECKOMN
MOJIEKYJIbI, UCXOS U3 JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYeCKUuX
COCJIMHCHU I

OcHoOBHOe coaepxaHue

Teopernueckoe o0yuenue

OU3UKO-XUMUYECKHE  CBOMCTBA  OPTaHMYECKHUX
COCIMHEHUN OTIENbHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(uKalMy U HOMEHKJIATYphl BHYTPU KJlacca;
rOMOJIOTUYECKUH psf 1 0011ast (GopMyIia; H30MEpHUs;
(¢u3nUecKue CBOMCTBA; XHWMHYECKHE CBOMCTBA;
CIIOCOOBI TTOJTYYEHHUS ):

—  OpelenbHblE  YIIEBOAOPOAbl  (aJKaHBl U
HUKJIOaNKaHbl). ['OopeHne MeTaHa Kak OJIMH W3
OCHOBHBIX HCTOYHHUKOB TEIJIa B IPOMBIIIEHHOCTH U
ObiTy. CBoOiicTBa NIPUPOJHBIX  YIJIEBOAOPOJIOB,
HAXOXKJEHUE B IPUPOJAE U IPUMEHEHUE aJTKAHOB;

— HeTpeieNibHbIC (JIKEHBI, AJIKUHBI U aJKaIueHbI) U
apoMaTUYeCcKHe yriieBo1oposl. ['opeHue anerunena
KaK MCTOYHUK BBICOKOTEMIIEPATYpPHOIO IUIAMEHU
JUISl CBAPKU U PE3KU METAIIIIOB

— KHUCJIOpOACOepkKallliue COeAUHEHUs (CIHUPTHI U
(deHonbl, KapOOHOBBIE  KUCIOTBI U 3(UPHI,
QIbIETUABl M KETOHBI, JKUPBI,  YIJIEBOJBI).
[IpakTnueckoe  NPUMEHEHHE  ITHICHIVIMKOJIA,
runepuHa, genona. [Ipumenenue gpopmanbaeruaa,
aleTalbAEruaa, YKCYCHOU KUCIOThL. MbLia Kak coiu
BBICHIMX KapOOHOBBIX KHCIOT. Moroiue cBOWCTBa
MbLIa

— a3oTcojiepKaliue CoeAUuHEHUs (aMHHBI WU
AMUHOKHUCIIOTHI, Oenku). BbICOKOMONEKyIsIpHBIC
COeIMHEHUs (CUHTETUYECKHEe U OHUOJOTUYECKH-
aKTUBHbIE). MoOHOMEp, TMOJUMEp, CTPYKTYpPHOE
3BeHO. Ilomumepuzanus 3TUIEHA KakK OCHOBHOE
HaIpaBJICHUE €r0 UCIIOJIb30BaHUS.

OK 01
OK 02
OK 04
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['eneTnueckas CBA3b
OpPraHU4CCKHUX COCIUHECHUH

MCXKOY Kj1aCCaMH

IIpakTnyeckue 3aHATHS

CBoiicTBa OPraHU4YCCKUX COGI[I/IHGHI/Iﬁ OTOCIBHBIX

KJaccoB  (TpUBMAJIbHasi WU MEXIyHapoJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI
MOJIyYEeHUS): peAcIbHBIC (ankaHbl u

LMKJIOAJIIKAHbI), HEMIPEAEIbHbIE (AIKEHBI, ATIKUHBI U
aJIKaJIME€Hbl) W apOMAaTUYECKUE YTJIEBOJOPOJIBI,
COUPTHI U (PeHOITBI, KapOOHOBBIE KUCIOTHI U 3(PUPHI,
aIbJICTUAbl U KETOHBI, AMHUHBI M aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHUsA. 3ajaHus Ha
COCTAaBJICHHE YPABHECHHM XWMHUYECKUX PEaAKLIUUA C
Y4aCTHEM OPTaHMYECKHUX BEIIECTB HA OCHOBAHNUHU HX
COCTaBa U CTPOECHUS

CocraBneHue cxem peakiui (B TOM YHCIE IO
MPEIII0KEHHBIM LETIOYKaM MpEeBpaICHUN ),
XapaKTEPU3YIOLINX XUMHYECKUE CBOMCTBA
OpPraHUYEeCKUX COEIMHEHUN OTIEJIbHBIX KJIACCOB,
crocoObl UX TOJIyYEHUS U Ha3BaHUE OPTaHUYECKUX
COEAVMHEHUN 110 TPUBUAIBHOU WM MEXIyHAPOIHON
CUCTEMATUYECKOM HOMEHKIIATYpe.

Pemenune MPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUI Ha CBOMCTBA OPraHUYECKUX
COeIUHEHUHN OTIEIbHBIX KJIACCOB.

Pewenne 3agau Ha “IIpeBpallieHHss OpraHUYECKHUX
BEIIECTB IMpu HarpeBaHuu'. MojaenupoBaHue
MOJIEKYJI 1 XUMUYECKUX MPEBpPALICHUI Ha TPUMEPE
JTaHa, 3TUJICHA, alleTUJIEHAa U Jp.

Tema 4.3.

N nentudukaru

s OpraHUYeCKUuX
BEIICCTB, X
3HAUECHUE 51
IIPUMCHCHUE B
OBITOBOM u
MIPOU3BOJICTBEH

OcHOBHOE coJiep:KaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. I[IpumeHenue u
Ovonoruyeckas posib yrieBoJoB. OkucieHue
YyIJIEBOAOB —  MCTOYHUK  SHEPIUHM  KUBBIX
oprann3MoB. O0JIacTu NPUMEHEHUS aMUHOKHUCIIOT.
[IpeBpamenust O€IKOB TMUIIM B  OpPraHHU3Me.
buonornyeckue Qpynkiuu 6enkoB. buonornyeckue

OK 01
OK 02
OK 04
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HOU
NEITEIILHOCTHU
YeJIOBEKA

byHkuun xkupoB. Ponb opraHuueckod XUMHUHU B
pelieHnuu npoosieM NuIleBoi 6€30MacHOCTH

Ponb opraHnueckoil XMMUM B PEIICHUH MPOOIeM
PHEPreTHYeCKOll  0e30MacHOCTH, B  Pa3BUTHH
MEJULMHBI, CO3aHUM HOBBIX MAaTEpUaIOB, HOBBIX
VMCTOYHUKOB DHEPIUHU (ayIbTEpHATUBHBIE
UCTOYHUKHU 3HEepruu). OnacHOCTh BO3JAEHCTBUS Ha
JKUBBIE  OPraHHU3Mbl  OpPraHWYECKUX  BEILECTB
OTIEIBHBIX KJIAccoB (yTJ€BOAOPOIbI, CIHUPTHI,
(GeHoNBl,  XJIOPOPraHWYECKHE  MPOU3BOJHBIE,
JIBJETUIBI U Jp.), CMBICI IIOKA3aTels MPENeIbHO
JOIIyCTUMOM KOHILICHTPALIUU

CamocrosiTesibHast paboTa

Pemenue 3a1a4 Ha MACHTU(PUKALUIO OPTaHUYECKUX
COCIMHEHUH OTHENbHBIX KJIACCOB (Ha IpHUMeEpe
aJbJIETUI0B, KpaxMalla, YKCYCHON KHCIIOTBI, OEIKOB
U T.I.) C UCIIOJIB30BAaHUEM UX (PU3UKO-XUMHYECKUX
CBOMCTB M XapPaKTEPHBIX KAaYECTBEHHBIX DPEaKLUU.
Jenarypanus Oenka npu HarpeBaHuu. [[BeTHbIE
peakuuu O0enkoB. BO3HMKHOBEHHE aHATUTHYECKOIO
CUTHAJIa C TOYKHM 3PEHUS XMMHUYECKHX MPOLECCOB
Opy  MPOTEKAaHUM  KA4YeCTBEHHOM  pEeaklMH,
NO3BOJIAIOIIEH MJIEHTU(PUIMPOBATH MPEATIOKEHHBIE
OpraHUYeCcKue BEUIeCTBA

2

Pa3nea S.

Kunernueckue ]| TePMOAMHAMMYECKHUE
3aKOHOMEPHOCTH  MNPOTEKAHUA  XHUMHYECKHX
peakuuii

6

CxopocTb
XUMHAYCSCKHAX
pEaKIuu.

XUMHUUYECKOE
paBHOBECHUE

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yueHune

CKOpOCTh peaKkIiu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
(bakTOpoOB: MPUPOJBI PEATUPYIOLUIMX  BEIIECTB,
KOHLIEHTpaIu pearupyromumx BEILIECTB,
TEMIIEpaTypbl U IUIOIAAN  PEAKIUOHHOU
NOBEPXHOCTH. TerioBble A(PPEKThl XUMHUUYECKHUX
peakuuii. JK30- U SHAOTEPMHUUECKHE, PEAKIIUH.

OK 01
OK 02
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O6patumocTh peakimii. XUMUIECKOE PABHOBECUE U
€ro CMEIICHUE TOJA JICWCTBUEM  Pa3JIMYHBIX
¢dakTopoB  (KOHILEHTpALlMs  pPEareHTOB WU
POJYKTOB pEaKIuu, JaBJIEHUE, TeMIepaTypa) AJis
CO3JaHUsl ONTHMAJIBHBIX YCJIOBHM MPOTEKaHUs
xuMuueckux npoueccos. [Ipunnun Jle [larense

HpaKaneCRne 3aHATUA

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN HA
aHanmu3 (aKTOpPOB, BIUAIOIIMX HAa H3MEHEHHE
CKOPOCTH XMMHMYECKOW peakluH, B T.4. C MO3ULUHI
HKOJIOTUYECKH LETECO00PA3HOr0 NOBEACHUS B OBITY
U TPYNOBOU [IEATEIIBHOCTH B LEIAX COXPAHEHUS
CBOETO 3JI0POBbSI M OKPYXKAOUIEH IPUPOJHOMU
CpEBbL.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha
npuMeHenue — npuHnuna  Jle-Illarense — mia
HAXOXKJCHUS HAIPABICHUS CMEIICHHUS PaBHOBECHUS
XUMUYECKOM peakiuu U aHaiau3  (aKTOpoOB,
BIIMAIOLIMX HA CMEILEHUE XUMUUECKOTO PaBHOBECUS

KonTposabnass padora 3 CKOpOCTh XMMHUYECKHX
peaKuuii U XUMHYECKOE PABHOBECHE

OK 01
OK 02

Pasnea 6.

PactBOpHI

Tema 6.1.

Iloustue
pacTBopax

(o)

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yueHue

PacTtBopeHue kak (QPU3MKO-XMMUYECKHUH IMpoILecC.
PactBopbl. CnocoObl MPUTrOTOBIEHHUS PacTBOPOB.
PactBopumocTs. MaccoBast 101 pacTBOPEHHOIO
Bemectsa.  CMbICH  TOKasarens — MPEEIbHO
JOIIyCTUMOM KOHLIEHTPALMH U €T0 UCIIOJIb30BaHUE B
OLIEHKE SKOJIOTMUYECKOM 0€30I1aCHOCTH.

IIpaBuna JKOJIOTUYECKU 11eJ1ec000pa3HOro
NOBEACHUSI B OBITY W TPYAOBOM JEATETLHOCTH B
LEJISIX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOLIEH
IIPUPOJHOM CpEeIbl; OIACHOCTh BO3IECUCTBUS Ha
JKUBBIEC OPTaHU3MBI OIIPEACICHHBIX BEIICCTB.

OK 01
OK 02
OK 07

CamocrosiTeibHas padora
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Pemenue IMPAKTUKO-OPUCHTHPOBAHHBLIX PACUCTHBIX
BaﬂaHI/Iﬁ Ha paCTBOPHBI, UCIIOJIB3YCMBIC B OBITOBOM M
HpOHBBOI{CTBeHHOfI ACATCIBbHOCTH YCIIOBCKA

2

Tema 6.2.
Uccnenosanue
CBOICTB
pacTBOPOB

OcHOBHOe coaep:xaHue

HpaKTl/I‘IeCKOG 3aHATHC

CriocoObl BbIpa)KeHUs KOHIICHTPALIUKA PACTBOPOB

Pemienne 3amau Ha TPUTOTOBJIICHHE PAacTBOPOB
[IpurotoBieHue pacTBOPOB 3aJaHHOW (MacCOBOM,
%) KOHIICHTpAITu! (c MPaKTUKO-
OPUEHTUPOBAHHBIMH BOMPOCAMHU) U OMpEeTICHUE
Cpebl BOJIHBIX PaCTBOPOB.

OK 01
OK 02
OK 04

HpO(l)eCCHOHaJILHO-OpI/IeHTHpOBaHHOC CoaeCpKaHuEC

(comep:xaHMe MPUKJIATHOTO MOTYJIA)

Paznea 7.

XumMuss B ObITY W NPOU3BOACTBECHHOM
AeATEJbHOCTH YeJI0BeKa

Xumus B ObITY U
MIPOU3BOICTBEH
HOU
TEeSATETHPHOCTH
YeJioBeKa

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHune

Hoselme nOOCTHXKEHUS XUMHYECKOW HAyKU U
XAMHUYECKOM  TexXHoJioruu. Poip xumum B
00€eCIeYeHUN JKOJIOTUUECKON, IHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, PAa3BUTUU MEIUITUHBI.
[IpaBmia TmouMcka M aHaliM3a XUMHUYECKOU
uH(MOpMAIUU U3 PA3TUYHBIX UCTOYHUKOB (Hay4YHas
u  ydeOHO-Hay4yHasi  JHUTEpaTypa, CpElICTBa
MaccoBoil nHGopmaluu, cetb UHTepHeT)

IIpakTHyeckune 3aHATHS

[Tonck 1 aHaMM3 KEMCOB O MPUMEHEHUN XUMUYECKHUX
BEUIECTB M TEXHOJOTHMH ¢ yderoM Oyayuiei
npo(eCCUOHATIBHOM ~ AESATENIBHOCTH IO  TEMaM:
BAKHENIIINE CTPOUTENbHBIE MaTepuasbl,
KOHCTPYKLIMOHHBIE MaTepHaibl, KpPAaCKH, CTEKIIO,
KEpaMHUKa,  Marepuainbl I DJIEKTPOHUKH,
HAaHOMATEPUAJIbl, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKHU
DHEPIUH, OpPraHMYeCKMEe W MHUHEpaJbHbIE

OK 01
OK 02
OK 04
OK 07
[1K-2.2
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yAOOpeHus, JEKAPCTBEHHbIE BEIIECTBA, OBITOBAS
XUMHUSL.

3amura: IlpencraBnenue pe3ynabTaTOB peLICHUS
KelicoB B hopMe MUHH-TIOKJIa/1a C Mpe3eHTaluei

IIpome:xkyTouHast arrecTanusl MO JUCIHHUIJIMHE
(3auer)

Bcero

72
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3.1. Jlna peanu3anuu NPOrpamMmbl y4eOHOHM TUCUHMILIMHBI INPeIyCMOTPEHbI
caeAyolIe crieHaJbHble MOMeIleHHs:

3. YciaoBus peajM3aniu NporpaMMsbl 00111e00pa30oBaTeIbHOM JUCHUIITHHBI « XHMHS

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnedYeHUu o
KaOuner xuMuy 1 OHOJIOTHH,
OCHAWeHHblU 000PYO0BAHUEM:
CcTONBI — 12 1mT.,
CTyJbs — 24 mT.,
CTOJI U CTYJI IpenojasaTens — 1 mr.,
MenoBas jocka — 1 miT.,
TeJeBu3op — 1 mrT.,
npunHrep — 1 wr.,
TpubyHa — 1 mrT.,
mkag — 2 wr.,
KOMIIBIOTEP C HOJKII0UEHUEM K ceTH «VIHTepHeT», MPOEKTOp, UHTEpaKTUBHAS JOCKa— | IIT., IpuUTep,
y4eOHO-HarJIsJHbIe TOCOOUS - B DJIIEKTPOHHOM BUJIE.
OobopynoBanue JadopaTopuu XUMHH:
XUMHYECKas 1ocy/a,
XUMHUYECKHE PEAKTUBBI,
BBITSDKHOH IIKa( 111 XMMHUYECKOM MOCYIbI - 2 IIT., aBToKJIaB HacToinbHbI DGM-200 - 2 mT.,
AKBa TUCTUJUIATOP SJAECKTPUYECKUM - 2 MIT.,
Becsl CAS SW-10 - 2 .,
Becbl CAS SW-5 - 2 mit.,
BECHI AJIEKTPOHHBIEC aHAIUTUYECKHE - | 1IT.,
mukpockon Ansramu [IOJIAP 3 — 2 mwr.,
mukpockon Anbramu BUO — 6 mit.,
Mukpockon Ansramu 136T - 1 mrt.,
MuUKpockorn 6uonorudeckuit buonam U - 1 mr.,
MHUKpOTOM - | mT.,
ra30kUIKOCTHBIN Xpomarorpad «Mumauxpom 5-3» - 1 mr.,
MHUHH-IKCIpecc-1adopaTopust  JI/KOMILIEKC o0clleZIoOBaHUSI  XMMUYECKOH  3arps3HEHHOCTH
okpyxatomiei cpenpl «I[Tuenka» - 1 mwr.,
MUHH-3Kcnpecc-nadopaTtopust «Iluenka-P» B KoHTelHepe-yKIaaKke Tuna «keic» - 1 mr.,
Moiika 1abopaTtopHas — 2 WIT.,
Ha0Oop AJIs OnpeesieHus! AIEKTPOIIPOBOIHOCTH PACTBOPOB — 3 IIT.,
Ha0Op CTEKJITHHOW MOCYIbI 1Jis JabopaTopHbIX menei — 10 mit.,
npubop I U3MEPEHUs! KUCIIOTHOCTH BBOJHBIX pacTBopoB (PH-metp, hp-150 MU) — 10 .,
TEPMOCTAT CYXOBO3AYIIHbIN — | mmIT.,
neHTpudyra gsaboparopuas — 1 mr.,
nugposasi okyisipHas kamepa 3 Muukc — 1 mr., mKad CymHIbHO-CTEPHIIN3ALMOHHBI — 1 T,
ANIEKTpUUYECKU pubop it cymku nocyasl [13-2010 — 1 .,
aneKkTpuyeckuit mpubop memanka maruutHas MM-135 Tarnep (o 10 11.) - 1 mr.,
MEH3YpKH — SIIT.,
MUNETKU-KaNeIbHUIIBI — 8 MIT.,
TEPMOMETPHI — 8 IIT.,
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MHKPOCKOIT — 3 IIIT.,

JIynsl — 5 WT.,

IpeIMETHBIEC U TTOKPOBHBIE cTekia — 10 IIT., MIIaHIIETHI IS KaleJbHbIX peakiuil — 4 miT.,
¢mibTpoBasibHas Oymara — 30 .,

MPOMBIBAJIKH — 9 1IT.,

CTEKJIIHHBIE IPOoOupKH — 14 mmiT.,

pe3uHoBbBIE TPOOKH — 10 mmIT.,

¢donapuku — 5 mr.,

HabOp peakTUBOB — 6 IIT.,

CTEKJISHHBIC IMAJIOYKH — 15 1mT.,

IITaTUBBI 17151 TpoOUpoK — 20 miT.,

MEpHbIE HWJINHAPHI — 12 1T,

BOPOHKM CTEeKJIsIHHbIE — 10 mT.,

BOPOHKH AenuTenbHble nunuaapudeckue (50-100 mi) — 10 wr.,
CTYIIKH C TECTUKOM — 8§ WIT.,

dapdopossie yamku — 10 mr.,

bunbTpel OyMaXKHBIE — 25 MIT.,

Bata — 10 miT.,

Mapist — 10 .,

YacoOBBIC CTEKJIAa — 7 IIT.,

ANEKTPOIUIUTKH — 9 IT.,

nabopaToOpHbBIE ITATUBEI — 9 1IT.,

CIIUPTOBBIEC TOPEJIKH — § IIT.,

cruuky, - 10 mr.,

npuOop U1 MOJIy4YeHHUs ra30B (WM MpoOupKa ¢ ra300TBOAHON TPyOKOif) — 2 1miT.,
JepKaTeNy it pooupok — 10 mT.,

CKJISTHKH IS XpaHEHUsl peakTHBOB — 18 miT.,

pa3gaTovHbIe JIOTKU — 15 mT.,

xumuaeckue crakansl (50, 100 u 200 mn) - 6 mT.,

HIrnaTeny - 9 mr.,

IMUHIETH — & IMIT.,

TUTEILHBIC UL — § IIT.,

CeKYHJIOMepbI (TaiiMepsl) — 8 1mT.,

MepHble npodupku (Ha 10-20 mut) — 12 mr.,

MepHble Konosl (25, 50, 100 u 200 mur) — 12 mmt.,

BOJIsiHAs OaHs (WM TepMoCTar) — 2 IT.,

CTEKJIISHHBIC Manouku — 10 mrT.,

KOHHMYecKkue Koyobl ajist TutpoBanus (50 u 100 mur) — 10 .,
WHAWKATOPHBIC TOJNOCKU JUIsl ompeneneHus pH u cTranmapTHas MHIWKATOpHAas IKaia — 6 IIT.,
YHUBEpCAIbHBIN MHAUKATOp - 4 IIT.,

nuneTtky Ha 1, 10, 50 M (wnm no3atopst Ha 1, 5 1 10 mut) — 10 mr.,
OIOpETKH ISl TATPOBAHMS, - 6 IIT.,

MeaunuHckue mnpuns! Ha 100-150 v — 16 .,
nabopaTOpHBIE W/WUJTH aHATUTUYECKHE BECHI — 4 IIT.,
CYIIWIbHBIN MKad — 2 mT

3.2. UudopmannoHHOe o0ecreyeHne peau3aluu NPporpaMmbl
3.2.1. OcHOBHbBIE MeYaTHBIE W YIEKTPOHHbIE M3IAHUSA
1. Xumust: yaeOHUK JUis cpeiHero npogeccruonansuoro oopasosanus / FO. A. Jlebenes,
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I'. H. ®anees, A. M. T'ony6es, B. H. llanoBai; mox obmieit penakuueit I'. H. ®dageeBa. — 2-e uzn.,
nepepad. u mon. — MockBa: U3nmarensctBo IOpaiit, 2023. — 431 ¢. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Texkct: snextponHnslii // OOpa3oBarenbHas
wiatdopma FOpaiit [caiiT]

2. Xumus. 3aiagyHuK: yueOHoe mocodue s cpeaHero npodeccnoHaibHOTO 00pa3oBaHus /
10. A. JleGeneB [u ap.]; mox obmier penakuueii I'. H. ®aneeBa. — Mocka: U3marensctBo FOpaiir,
2023. — 236 c. — (Ilpodeccuonanpuoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anexkTpoHHbIN // OOpa3zoBarenbHas matdopma FOpaiT [caidr].

3. Audunorenona, 1. B. Xumus: ydeOHUK ¥ IPAKTHKYM JIJISl CPETHETO MPO(ecCHOHATEHOTO
obpazoBanus / 1. B. Audunorenona, A. B. babkos, B. A. IlonkoB. — 2-e u3a., ucnp. U JA0IM. —
Mocksa: U3narensctBo HOpaiit, 2023. — 291 ¢. — (IIpodeccuonansnoe obpazoBanue). — ISBN
978-5-534-11719-6. — TekcT: anmekTpoHHbIH // O0pa3oBatenbHas argopma FOpait [caitT].

3.2.2. JlonoTHATEIbHbIE HCTOYHUKHT
4. Huxonbckuii, A.b. Xumus: y4eOHHMK M TPAKTHKYM JUISI CPEIHEro Mpo(ecCHOHAILHOTO
obOpazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e wuzn., mepepab. u jgom. — Mocksa:
WznatenbcrBo KOpaiit, 2023. — 507 c. — (IIpodeccnonansnoe oopazoanue). — ISBN 978-5-534-
01209-5. — Tekcr: anekTponHbIi // O0pazoBarenbHas mwiaTdopma FOpaiit [caiir].

5. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. O0mast u HeopraHndeckasi XUMHs: Y4eOHUK [T CPETHET0
npodeccuonansHoro obpazoanusi/ E. W. Tynukun. — 2-e wusn.,, ucnp. W jpom. — Mocksa:
WznatensctBo KOpaiit, 2023. — 385 c. — (IIpodeccuonansuoe o6pazopanue). — ISBN 978-5-534-
02748-8. — Tekcrt: anexTpoHHbIN // ObpazoBarenbHas mnaTdopma FOpaiir [caiit].

6. Tymukun, E. 1. Xumusa. B 2 4. Yacte 2. Opranuveckass XuMus : Y4eOHUK Il CPEIHEro
npodeccuonansHoro obpazopanusi / E. W. TynukuH. — 2-¢ w3a., ucnp. W jgom. — Mocksa :
WznatenberBo HOpaiit, 2023. — 197 c. — (IIpodeccnonansnoe oopazoBanue). — ISBN 978-5-534-
02749-5. — Tekcr : anekrponHHbIH // OOpa3zoBatenbHas miardgopma FOpaiit [caiit].

7. Pocun, U. B. Xumusi. Y4eOHUK U 3aJa4HUK : JUIs CPEAHEro mpodeccrnoHanbHoro oopazopanus /
U. B. Pocum, JI. JI. Tomuna, C. H. ConoBreB. — Mocksa : U3natensctBo FOpaiit, 2023. — 420 ¢. —
(ITpodeccuonanbuoe obpazosanme). — ISBN 978-5-9916-6011-2. — Tekct : 31EKTpOHHBIA //
ObpazoBarenbHas wiatdopma KOpaiit [caiT].

4. KOHTPOJIb ¥ OLICHKA Pe3yJIbTATOB OCBOCHUSA Y4eOHOM AMCUMILIMHBI

Koxg wm
HAauMeEH
oBaHHue

Ne | popmup [Monyan/Pa3znen/Tema |Pesyabrar o0ydyeHusi | TUNBI OLIEHOYHBIX MePONIPHSATHI

yeMbIX
KOMIIET
eHIuM

OcHoBHOE coaepkaHue

27




Konx wm

HauMMeH
OBaHHUe
Ne | dopmup |Monyas/Paznen/Tema |Pesyabrat 00ydueHusi |THNbI OlIEHOYHBIX MePONPHUSTHIA
yeMbIX
KOMIIET
eHUMH
1 ®opMyJIHpPOBATH
Pazgen 1. OcHOBBI pMyJHp
0a3oBble INOHATHA H
CTPOCHUs BellecTBa
3aKOHbI XMMHH
1.1 | OKO0l Crpoenue aToMoB|CoCTaBIIsATh 1. Tect «Ctpoenue aTOMOB
XUMHYECKHX D3JIEMCHTOB|XUMHYECKHE (OPMYIIbI | XUMUYECKIX JJIEMEHTOB W TPUPOJA
U MPUPOJA XUMHYECKOU |COEANHEHUN B|XMMHUYECKOH CBS3U».
CBSI3U COOTBETCTBUU co
2. 3agaun Ha COCTaBJIEHHE
CTEIMEHbIO OKHCIICHUS
XUMHYECKUX (POpPMYN JBYXaTOMHBIX
XUMUYECKHUX .
coequHEHU (OKCUIOB, CYIb(UIOB,
AJIEMEHTOB, UCXOIS U3
TUAPUJIOB U T.I1.).
BAJICHTHOCTH u
ANICKTPOOTPUIATENIBHO |3,  3BamaHus Ha  MCIOJb30BaHUE
CTH XMMHYECKOM CUMBOJIMKM M Ha3BaHUU
COCTMHECHU I o HOMEHKJIaType
MEXIYHApPOIHOTO COoro3a
TEOPETHUYECKOW M MPUKIIATHON XUMUHU
W TPUBHAIBHBIX  Ha3BaHWM IS
COCTABJICHUS XUMHUYECKHX (HOpMYIT
JIByXaTOMHBIX COEIWHEHUH (OKCHUIIOB,
Cynb(hUI0B, TUIPUIOB U T.11.) U IPYTUX
HEOPTraHUYECKUX COEJIMHEHH
OTZIENIbHBIX KJIaCCOB
1.2 | OKO0l IIepnonnueckuit 3akoH 1| XapaKkTepu3oBaTh l. Tect «Merannnueckue /
OK 02 |rabmuma J.N.|xumnueckne HEMETAITUYECKUE CBOICTBA,
Meneneena 3JIEMEHTHI B|3JIEKTPOOTPULATENBHOCTh U CPOJCTBO
COOTBETCTBUU C MX|K 3JIEKTPOHY XUMHUECKHUX 3JIEMEHTOB B
MOJIOKEHHUEM B|COOTBETCTBHE C UX DJJIEKTPOHHBIM
MePUOIUUECKON CTPOGHHEM ¥  TIOJIO)KCHHUEM B

CUCTCMEC XHUMHUYCCKUX
AJIEMEHTOB AN.
MenneneeBa

MEPUONIECKON CHCTEME XUMUYECKUX
anemenToB .. Menaeneenay.

2. Ilpaktuueckue  3aaHud  HaA
YCTaHOBJICHUE CBSI3U MEXIY
CTPOCHHEM  aTOMOB  XHMHYECKUX
3JIEMEHTORB u MIePUOTUYECKIM
H3MEHEHHUEM CBOMCTB XHMHMYECKHUX
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Konx wm

HAHMeH
OoBaHHe
Ne | dopmup |Monyas/Paznen/Tema |Pesyabrat 00ydueHusi |THNbI OlIEHOYHBIX MePONPHUSTHIA
yeMbIX
KOMIIeT
CeHI U
JJIEMEHTOB M WX COCIMHEHUN B
COOTBETCTBUU c MOJIOKEHHUEM
[Iepuonnueckoii cucreme.
3. [IpakTHKO-OpHUEHTHPOBAHHBIE
TEOPETUUECKUE 3a/1aHus Ha
XapaKTepU3aLuIo XUMHYECKHUX
JJIEMEHTOB: «Mertammdyeckue  /
HEMETaJIJIMICCKHE CBOICTBA,
AJIEKTPOOTPHULATEILHOCTh U CPOJICTBO
K 2JIEKTPOHY XUMHUYECKUX JIEMEHTOB B
COOTBETCTBUE C UX BJIEKTPOHHBIM
CTPOCHHMEM U  I[IOJIO)KEHUEM B
HNEPUOANYECKON CHCTEME XUMUYECKUX
anemenToB .M. MenneneeBa»
2 Pasten 2. Xumuueckie XapakrepuszoBarb |KoHTposabhas padora
o THUIIBI 5 xumMmnuecknx |«CTpoeHue BelecTBA H XMMHYeCKHe
peakumi peakuum»
21 | OKO01 Tunel xummnueckux |CoctaBnaTh peakuuu|l. 3agaun Ha cocTaBiIeHUE YpaBHEHUN
OK 04 |peakumii COEIMHEHMS, peakuuii:
paszioxeHusi, oOMeHa,|— COEJITMHEHUS, 3aMelleHus,
3aMelIeHus, pasznoxkeHusi, oOMeHa;
OKHUCJIUTEIBHO- — OKHCIIUTENBHO-
BOCCTAHOBUTENIBHBIE  |BOCCTAHOBUTEIBHBIX  pEakUuid  C
peakuuu UCIIOJIb30BAaHUEM MeToJa

ANEKTPOHHOTO OanaHca.

2. 3aiayn Ha pacyeT MacChl BEIIeCTBa
Wi 00BEMaA

ra3oB MO U3BECTHOMY KOJHYECTBY
BEIIECTBA, MacCe WIH 00bEMY OJHOTO
W3 YYaCTBYIOIIUX B PEAKI[UU BEIIECTB;
pacy€Tsl

MacChl (oOBéMa, KOJINUECTBa
BEIECTBA) MPOIYKTOB PEAKITUH, CCIH
OJTHO W3 BEIIIECTB UMEET MPUMECH
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Konx wm

HAHMeH
OoBaHHe
Ne | dopmup |Monyas/Paznen/Tema |Pesyabrat 00ydueHusi |THNbI OlIEHOYHBIX MePONPHUSTHIA
yeMbIX
KOMIIeT
eHUMH
2.2 DIJIEKTPOJIUTHYECKAS CocTaBiIiATh 1. 3aganus Ha COCTaBJIEHUE
JUCCOLMAIUS U MOHHBIN |ypaBHEHUS MOJIEKYJISIPHBIX M MOHHBIX PEaKIHil ¢
oOMeH XUMUYECKUX PpEaKlUH |ydacTHEeM KHCIIOT, OCHOBAaHUHN U COJICH,
MOHHOTO OOMEHa C|yCTaHOBJIICHHE W3MEHEHUS
y4acTHEM KHCJIOTHOCTH CPEIbI
:glcl)lil;e;};pmewnx 2. JlabopaTtopHas U'I')a60Ta "Turbr
XUMHYECKHUX PEaKIIHii
3 Paznen 3. Crpoenune u|UcciaenoBarb KonTpoabHasi padora
CBOMCTBA CTpPOeHHEe U CBOMCTBA .
HEOpPraHu4ecKux HEOPraHHYeCKUX O Heoprammreciix
BelleCTB BellecTB BEIects>
3.1 |OKO0l |Knaccudukanus, Knaccupumuposare  |1. Tect «HomeHkmarypa u HazBaHue
HOMEHKJIaTypa Y |HEOpraHUYEeCKre HEOPTaHWYECKUX BEIIECTB HUCXOMS W3
CTpPOCHHUE BEIIECTBA B|[UX XUMHYECKON  (GOpMYIBl  WUIHU
HEOPTraHUYECKUX COOTBETCTBUM C MX|COCTaBJICHUE XHUMHUYECKOU (HopmyIibl
BEIIIECTB CTPOCHHEM WCXONs W3 Ha3BaHUsS BeIIECTBA IO

MEXKIYHAPOAHON WM TPUBUAIBHOU
HOMEHKJIAType».

2. 3agayn Ha pacyeT MacCOBOM IOIH
(maccer) 3JIEMEHTA
(coeanHeHusT) B MOJIEKYyJI€ (CMECH).

3. IlpakTuyeckue  3amaHusi  TO
KIacCU(pUKAIMU, HOMEHKJIAType U
XUMHYECKUM dbopmynam
HEOPTaHUYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB.

4. TIlpaktuyeckue  3afaHusl  Ha
OIlpelieJIeHne XUMHYECKON
AKTUBHOCTH BEIIECTB B 3aBUCHUMOCTHU
BUJAa XUMHYECKOH CBSI3M U THIA
KPUCTAIITUYECKON PEIIETKU

XUMHUYCCKOI'O
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Konx wm

HAHMeH
OoBaHHe
Ne | dopmup |Monyas/Paznen/Tema |Pesyabrat 00ydueHusi |THNbI OlIEHOYHBIX MePONPHUSTHIA
yeMbIX
KOMIIeT
eHUMH
3.2 | OKO01 DU3UKO-XUMUYECKHE VYcranaBnuBaTh 1. Tect «OcoOEHHOCTH XUMHYECKHX
OK 02 CBOICTBa 3aBHCUMOCTh (PU3UKO-|CBONCTB OKCHUJIOB, KMCIIOT, OCHOBAaHUH,
HEOPraHUYeCKUX XUMHYECKUX CBOMCTB|aM(OTEPHBIX THIPOKCHIOB U COJICH».
BEILIECTB HEOPTraHUYECKHUX .
2.3agaHus Ha COCTaBJIEHUE YpaBHEHUM
BEILIECTB OT CTPOCHUS .
XUMUYECKUX PEaKUuid ¢ ydacTHeM
aTOMOB M MOJIEKYJ, a
MPOCTHIX M CIOXKHBIX HEOPTAaHUYECKUX
TaKxKe THTIA
. BEIIIECTB: OKCHJIOB METAaJIJIOB,
KPUCTAJUTHYECKOM
HEMETAIIJIOB u aM(pOTEepHBIX
pelIeTKH
9JIEMEHTOB; HEOPraHUYECKHX KHUCIIOT,
OCHOBaHUI u amM(pOTEepHBIX
TUAPOKCHUIOB, HEOPTaHUYECKHUX COJIEH,
XapaKkTepU3yIOIIMX HX CBOWCTBA H
CHOCOOBI MOJTYYECHHUSI.
3. [IpakTKO-OpUEHTHPOBAHHBIC
TEOPETUUECKHE 3aIaHKS Ha CBOMCTBA 1
MOJTyYeHNE HEOPTaHUYECKUX BEIIECTB
3.3 | OKO0l Nnentudukanus Hccenenosars 1. [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 HEOPraHUYEeCKUX KaueCTBEHHbIE 3a/IaHMS 110 COCTABIIEHUIO XUMUYECKUX
BEILIECTB peakuuun peakimii ¢ yyacTUEM HEOPraHUYECKUX
OK 04 HEOPraHUYECKUX BEILIECTB, MWCHOJIB3YEMBIX U1 HUX
BEILIECTB UACHTU(DUKAITIH.
2.JIaboparopHas pabora:
“Unentuduxanuss  HEOPraHUYECKUX
BEIECTB”
4 Pasznen 4. Crpoenue u|UcciaenoBarb KountpoJsbsHas pa6ora
cBOlicTBa CTPOEHHE M CBOICTBA .
«Ctpoenue U CBOICTBA
OpPraHuYecKux OpPraHMYecKux
OPraHMYecKuX BelecTB»
BellleCTB BellleCTB
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Konx wm

HAHMeH
OoBaHHe
Ne | dopmup |Monyas/Paznen/Tema |Pesyabrat 00ydueHusi |THNbI OlIEHOYHBIX MePONPHUSTHIA
yeMbIX
KOMIIeT
eHUMH
41 |OKO01 Kinaccudukanms, KnaccudumupoBarts 1. 3aganus Ha cocTaBJIE€HUE Ha3BaHUN
CTpOCHHE OpraHHyYecKue OpPraHUYECKUX COETMHEHUI 1o
HOMEHKJIaTypa BEILIECTBA B|TPUBUAIILHON WJIM MEXIYHAPOIHON
OpraHUYECKUX BEUIECTB |COOTBETCTBHU C MX|CUCTEMAaTUYECKOW HOMEHKIIATYpE.
CTPOCHHEM
2. 3ajaHus Ha COCTABIICHUE TIOJIHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (HOpMYIT
OpPraHMYECKHUX BEIIECTB OTIEJIbHBIX
KJIACCOB.
3. 3agaun Ha OIpeJieNIeHue
npocTeiiei (opMyJibl OpraHu4ecKon
MOJIEKYJIbI, MCXOJsl U3 3JIEMEHTHOTO
cocrasa (B %)
42 | OKO1 CaolicTBa OpraHM4ecKUXx | Y cTaHaBIUBATh 1. 3aganus Ha cOCTaBIEHHUE YpaBHEHUM
COCIMHEHU I 3aBHCHMOCTh (PU3UKO-|XUMHYECKHX pEaKIHWid C Y4aCTHEM
OK 02 XUMUYECKUX CBOMCTB|OPTaHMYECKUX BEIIECTB Ha OCHOBAHUU
OK 04 OpraHUYECKUX HX COCTaBa U CTPOCHUS.

BCIICCTB OT CTPOCHUA
MOJICKYJI

2.3agaHus Ha COCTaBJICHUE YPaBHEHUM

XUMHUYCCKUX peaKHHﬁ,
HWITIOCTPUPYIOIHX XHUMHUYCCKUC
CBOMCTBA C Y4e€TOM  MCXAaHU3MOB

IMPOTCKAaHUA  JAHHBIX peaKI_[I/II\/'I u
TCHETHUYECKOM CBSI3H OpPraHn4€CKux
BCIUICCTB PAa3HBIX KJIACCOB.

3. PacueTHble 3a/1auM MO ypaBHEHUSAM
peakiuii ¢ ydacTHMeM OpraHHYeCKHUX
BEILIECTB.

4. JlaGopatopHas pabota
“IIpeBparieHust OpraHUYECKUX
BEILIECTB IIPX HAarpeBaHuu"

32




Kox m

HauMMeH
OBaHHUe
Ne | dopmup |Monyas/Paznen/Tema |Pesyabrat 00ydueHusi |THNbI OlIEHOYHBIX MePONPHUSTHIA
yeMbIX
KOMIIET
CeHI U
43 | OKO01 Nnentuduxarnus Uccnenosats 1.ITpakTHKO-OpUEHTUPOBAHHBIC
OK 02 OpraHUYECKHUX BELIECTB,|KAUYECTBEHHbIE 3a/IaHMS 110 COCTABIICHUIO XUMUYECKUX
ux 3HAYEHUE U |peaxkuuu peakiuii ¢ y4acTHeM OpPraHWYECKUX
OK 04 IIPUMEHEHHUE B OBITOBOM |OpraHMYECKUX BCIICCTB, B T.4. UCHOJb3yECMbIX JJIsI UX
K 2.9 U [POU3BOACTBEHHOM |COCTMHEHUN uacHTU(DUKAITH B OBITY u
' JIEATEIIbHOCTH YEJIOBEKA |OTIEIbHBIX KJIIACCOB  |ITPOMBIIIEHHOCTH.
2.JIaboparopHas pabora:
“Unentuduxanus OpraHNU4YeCKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB™
5 XapakTepu3oBaThb
Paznea 5. P P
BJIMSIHHE PA3JIHYHBIX
Kuneruveckue u
¢axTopoB Ha
TePMOAUHAMMYECKHUE
paBHOBecHE U
3aKOHOMEPHOCTH
CKOPOCTH
NPOTeKAHUS
. |XuMHYecKMX
XHUMHYECKHX pPeaKkuuid N
peaxuuit
5 OK 01 CkopocTh  XMMHYECKHX | XapaKTepu30BaTh [IpakTHKO-OpUEHTHPOBaHHBIE
OK 02 peakuuii. XUMHYECKOE |BIUSHUE TEOPETUUYECKHE 3aJaHWsl Ha AaHaIu3
paBHOBECHE KOHIEHTPaLNK1 (hakTOpOB, BIUAIONINX HA HU3MEHEHHE
pearupyromumx CKOPOCTH  XMMHYECKOM  PEaKIUu.
BEILIECTB u|[IpakTUKO-OpUEHTUPOBAHHBIC 3/ TaAHUS
TEeMITepaTyphl Ha|Ha TpuMeHeHue mnpuHnuna Jle-
ckopocth xumuueckux |lllatenbe JUTSt HaxO0XKJICHUS

peakuun

XapakTepHu3oBaTh
BIUSHUE  HM3MEHEHHS
KOHIEHTpaluu
BEIIECTB, peakuuu
Cpellbl U TeMIepaTyphl
Ha CMeIlleHne
XUMHUYECKOTO
paBHOBECHs

HallpaBJICHUA CMCHICHUA pPaBHOBCECUA
XHUMHYECKOMN pcakuuun u aHaJInu3
(I)aKTOpOB, BIMAKOIIWX Ha CMCIICHHC
XUMHYCCKOI'O paBHOBECUS
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Konx wm

HAUMEH
OBaHHUe
Ne | dopmup |Monyas/Paznen/Tema |Pesyabrat 00ydueHusi |THNbI OlIEHOYHBIX MePONPHUSTHIA
yeMbIX
KOMIIET
eHI U
6 HUccaenoBartn
HCTHHHBbIE PACTBOPHI
Paznen 6. PacTtBopnl P P
3aJaHHBIMH
XapaKTepuCTUKAMH
6.1 | OKOl [Tonstue o pactBopax  |Pasnuuars wuctunHble|l. 3agaun  Ha  [PUTOTOBIEHHUE
acTBOPBI acCTBOPOB.
OK 02 p P p P
2. [IpakTUKO-OpHEHTUPOBAHHbIE
IIK 2.2 pacdeTHBIE 3amaHUA Ha JUCIIEPCHEBIE
CUCTEMBI, UCIIOJIb3yEMbIE B OBITOBON U
IIPOU3BOJCTBEHHOM JESTEIIbHOCTH
YyeJnoBeKa
6.2 | OKOl1 Uccnenoanue cBoiictB|UccnenoBats ¢usuko-|IIpakTudyeckoe 3ananue
pacTBOpoOB XUMHUYECKHUE CBOMCTBa
OK 04 “IIpuroroBieHue pacTBOpoB”
HCTUHHBIX PACTBOPOB
1 IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COlep:KaHMe (Coaep:KaHNe MPHUKJIATHOT0 MOAYJIsI)
7 Paznean 7. OuenuBartp 3ammuTa Keiica (¢ yyeroMm Oyayuieu
MOCJIeACTBUA npogeccHoHANBHOM JesiITeTbHOCTH)
Xumusi B ObITY N
s OBITOBOM 1
NPOU3BOJACTBEHHOI .
NPOU3BOICTBECHHOM
AeATeJbHOCTH
AeATEeJbHOCTH
yeJioBeKa .
yeJioBeKa ¢ MO3MLM
IKO0JIOTMYECKOMI
0e3onacHocTH
OK 01 Xumuss B Obity  u|OueHuBaTh Keiic (c Y4ETOM Oynyieit
OK 02 MIPOU3BOJCTBEHHON MOCIEACTBHS OBITOBOM [TpOoeccHOHANIbHON  AESITeTbHOCTH).
JIEATEIIbHOCTH YEJIOBEKA (M MPOU3BOJICTBEHHOM | BO3MOMXKHBIE TEMBI KENCOB:
OK 04 JACITCIBHOCTH 1. Xpanenue peakTHBOB.
OK 07 YyejnoBeKa ¢ mno3unmii|2. Byaymme marepuanbel Ui aBua-,
HKOJIOTHUECKOHN MAIIUHO- ¥ TPHOOPOCTPOCHHUS.
[IK 2.2 0e30macHOCTH 3. HoBble MaTepualibl i1 COMHEUYHbBIX

Garapeil.
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Kox m
HauMMeH
OBaHHUe
Ne | dopmup |Monyas/Paznen/Tema |Pesyabrat 00ydueHusi |THNbI OlIEHOYHBIX MePONPHUSTHIA
yeMbIX
KOMIIET
CeHI U
4. PaGota B cocraBe KOMHUCCUHU IIO
WHBEHTapuU3allud OOOpYyIOBaHUS U
PEaKTUBOB B MECTAX UX XPaHEHUS;
Kon u | Pe3yabTaTel 00y4yeHust Kpurepun ouenku Metoasl
HAMMEHOBaHUe OLIEHKH
(¢popmupyemMbIX
KOMIIeTeHI M i
OK 01 3HAHUA: OreHka «5» - «O0TIMYHO» craButcs, | OreHka
OK 02 - Crpoenue aTOMOB | €CJIM OOYYaIOIIMICS MOJTHO U3JaraeT | pe3yibTaToB
OK 04 XUMUYECKUX DJJIEMEHTOB U | Marepuan (OTBEYaeT Ha BOMIPOC), | YCTHOTO
OK 07 MPUPOJa XUMUYECKOH CBSI3M; | IaeT MPaBUIbHOE OINPEIEIeHUE | ompoca
K 2.2 -Ileproguyeckuii 3aKOH U | OCHOBHBIX MOHATHI; OOHApY>KHUBAaeT
tabnuna J[.M. MenneneeBa; | MOHMMaHWE  MaTepuaiga,  MOXET
- VYcraHoBieHHE  CBA3M | 00OCHOBAThH CBOU CYXJIeHUS,

MCXKAY CTPOCHUECM aTOMOB
XHUMHUYCCKUX DOJIEMCHTOB U
NEpuOoANYCCKUM U3MCHCHUCM

CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U UX COCAUHCHMUIA;
- Turmsr XUMHYECKHUX
peaxkuuii;

-Teopust ANEKTPOIUTUYECKOMN
JUCCOIIMAMM W PEaKlHH
HOHHOT0 OOMeEHa;

- Knaccudukanus,
HOMEHKJIaTypa ¥ CTPOCHHE
HEOPraHUYECKHUX BEILECTB;

- DU3NKO-XUMHYECKHUE

CBOMCTBA  HEOPIaHUYECKUX
BELIECTB;

- Knaccuduxkanus, crpoenue
" HOMEHKJIaTypa

OpraHn4YCCKUX BCIICCTB,

IIPUMEHUTh 3HAaHUSA Ha IPAKTHKE,
MIPUBECTH HEOOXOAUMBIE NPUMEPHI
HE
TOJILKO M3
yuyeOHHKa, HO M CaMOCTOSITEIbHO
COCTaBJICHHBIC; W3JIaracT Marepuall

MOCNEAOBATEeIbHO W MPABHIBHO

C TOYKU
3pEHHSI HOPM JIUTEPATYPHOTO S3BIKA.
Orenka «4» - «XOPOIIIO»

CTaBUTCS, €ClIM OOydJaloIUNCs JaeT
OTBET, YJOBJICTBOPSIOIIHIA TEM JKe
TpeOOBaHUSM, YTO W JJISI OI[CHKH
«OTIIUMYHO», HO JOMycKaeT 1-2
OmMOKK,  KOTOpblE  caM  XKe
WCIIPABIISCT, U 12 HEI0YETOB
MOCACAOBATEILHOCTH M SI3LIKOBOM
0hOpMIICHUH U3JIaraeMoro.

OneHka «3» - «yJOBIETBOPUTEILHOY

- CBoiicTBa OpPraHUYECKUX | CTaBUTCS, €CIM  OOydarommics
COCIUHECHUI; oOHapy’KMBaeT 3HAHHE U TOHUMaHHE
-Unenatudukamnus OCHOBHBIX  ITOJIOKEHHI JTaHHOU
OpPraHMYeCKUX BEIIECTB, MX | TEMbl, HO H3JaraeT Marepuall
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3HAYCHUC W TPHUMCHCHUC B

OBITOBOM u
MPOU3BOACTBEHHOMN
JeITEIbHOCTH YEJIOBEKA;

- CkopocTh  XMMHUYECKHX
peaKkuuid. XUMHYECKOE
paBHOBECHUE;

- [TonsiTue o pacTBopax;
-Ucnonp30Banne XUMHUH B
OBITY W TPOU3BOJICTBEHHOU
JIESITEILHOCTH YCI0BEKA.
YMEHMUA:

- CocTaBisTh XUMHYCCKHUE
bopMyIbl  COCAMHEHH B
COOTBETCTBHH CO CTCICHBLIO
OKHCIICHHS XUMHYECKHUX
3JICMCHTOB, HUCXOJIsI us3
BaJICHTHOCTH u
3JIEKTPOOTPHULIATEILHOCTH;

- Xapakrepus3oBaTh
XHMHYECKHE JJIEMEHTHI B
COOTBETCTBUH c AX
MOJIOKEHHUEM B
IIEPUOTUYECKON cucreme
XUMHYECKUX 3aemenToB ..
Menneneena;

- Xapaktepus3oBaTh
XUMHYECKUX PEAKIIUI;
- CocraBidTh ypaBHEHUS
peakuuii COCMHEHHS,
paznoxXeHus, oOMeHa,
3aMeIIeHUS, OKHCIHUTEILHO-
BOCCTaHOBUTECIILHBIC
peaKkIuy;

-CocTaBIiTh ypaBHEHUS
XUMHUYECKUX peakuuii
MOHHOT'O OOMEHA C y4acTHUEM
HEOPraHUYECKHUX BEIECTB;

- Knaccudumnuponatsb
HEOpPraHWYECKUE BEIIECTBA B
COOTBETCTBUU c uX
CTPOCHUEM,;

- YcraHaBauBaTh
3aBUCUMOCTh ¢buzuKo-
XUMUYECKHUX CBOICTB
HEOPraHUYECKHX BEIIECTB OT
CTPOEHHUS ATOMOB U MOJIEKYI,
a TaKKe THUITA

THIIBI

HETIOJIHO U JIOIYCKAeT HETOYHOCTH B
OIIpENEIICHUN MOHATUN WU
bOopMyJIUPOBKE TPABWI;, HE yMeEeT

JIOCTATOYHO ri1y6oKo u
JIOKa3aTeJIbHO OOOCHOBaTh CBOH
CYXKIEHHS W  IPHUBECTH  CBOM
OpUMEphl;  W3JaraeT  MaTepua

HEIIOC/IeIOBAaTEIbHO U JOITyCKaeT
OIHMOKKA B SI3BIKOBOM O(OPMIICHUH
U3JIaraeMoro.

OneHka«2y -
«HEYJIOBJIETBOPUTEIBHOY» CTABHTCH,
eciu oOyvaromuiics oOHapy>KUBaeT

HC3HAaHHUC OobIIIEH qaCTu
COOTBCTCTBYIOLICTO BOIIpOCa
A0IIyCKacT OIINOKHU B

(GOpMyITUPOBKE OIpeneieHuid U
MpaBWI, HCKaXAlOIIUE WX CMBICI,
OecropsiI04HO U HEYBEPEHHO
U3JIaraeT MaTepual.

OneHka «2» OTMEYaeT TakKHe
HEJIOCTATK! B MOATOTOBKE, KOTOPHIE
SIBIITFOTCS CEPhE3HBIM MPEMATCTBHEM
K YCTEIIHOMY OBJIAJICHHIO
MOCJIEYIOIUM MaTepUaIoM.

«5» - 85-100% BepHBIX
OTBETOB

«» - 69-84% BepHBIX
OTBETOB

«3» - 51-68% BepHbIX
OTBETOB

«2» - 50% u menee

Onenka  «5» -  «OTJIMYHO»
BBICTABJISIETCS 00YYAIOLIEMYCsl, €CIH
JNEMOHCTPUPYIOTCS ~ BCECTOPOHHEE,

CHUCTEMAaTHUYECKOE U riy6okoe
3HaHHE Y4YeOHOro MpPOrpaMMHOIO

Marepuana, CaMOCTOSITEIBHO
BBITIOJTHABIIHIA BCE
MIPeyCMOTPEHHbIE MPOrpaMMOoi
3aJIaHusl, TITyOOKOYCBOHMBIIIHIMA
OCHOBHYIO U  JIONOJIHUTEIbHYIO
JTUTEpaTypy, PEKOMEHIOBAaHHYIO
IIPOrpaMMOH,

aKTHUBH

Orenka
pe3yJIbTaTo
B
TECTHPOBAH
us

Onenka
pe3yIbTaToOB
g depeHin
UPOBAHHOTO
3ayera
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KPUCTAIJINYECKON PELIETKH;
- Knaccugunuposats
OpraHMYECKUE BEIIECTBA B
COOTBETCTBUH c ux
CTPOEHHEM,;

- VYcranaBnuBaTh
3aBUCHUMOCTh ¢busuko-
XUMUYECKUX CBOWCTB
OpPraHMYECKUX BELIECTB OT
CTPOEHUS MOJIEKYT;

- XapakTepu3oBaTb BIIUSHUE

KOHIIEHTPALINKU
pearupyromux BEIIECTB U
TeMIlepaTypbl Ha CKOPOCTb

XUMHYECKUX PEAKIIUI;

- XapakTepu3oBaTh BIIUSIHUE
W3MEHEHUs  KOHIICHTPALUU
BEILIECTB, PEAKIUU CpeAbl U
TEeMIIepaTypbl Ha CMEILECHUE
XUMHUYECKOTO PAaBHOBECHS,

- OueHuBaTh IIOCIECACTBHS
OBITOBOH u
MPOU3BOJCTBEHHOM
JICITECILHOCTA  YeJIoBeKa C
TTO3HIIAI JKOJIOTHYECKON
0€30IaCHOCTH.

0
paboTaBIIMMi HAa  NPAKTUYECKHX,
CEMMHAPCKUX, 1a00paTOPHBIX
3aHATHSAX,
pasbuparomuiicss B OCHOBHBIX
Hay4HBIX
KOHLICTIIUAX 1o H3y4aeMon
JUCLIMIUIMHE, HPOSIBUBILUI
TBOpPYECKHUE CIOCOOHOCTH u
Hay4HBbIN HOAXOJ B
MOHUMaHHUU u U3JTI0KEHUN

y4eOHOr0 MPOrpaMMHOTO MaTepuma,
OTBET OTJMYaeTcs OOrarcTBoM H
TOYHOCTBIO HCTIOJIH30BAHHBIX
TEPMHHOB, MaTE€pUal  M3J1aracTcs
MOCJIEeIOBATEIbHO U JIOTHYHO.
Onenka «4» - «XOpOLIO»
BBICTABJIICTCS 00YyUaroIIeMycs, €CIu
JIEMOHCTPUPYIOTCS JOCTaTOYHO
MIOJTHOE 3HaHUE y4eOHO-
MPOrpaMMHOT0 MaTepuaia, He
JIOITY CKAFOILIHIA B OTBETE
CYIIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEJIBHO BBITIOJTHUBIIHKN BCE
MIPEyCMOTPEHHBIE porpammoin
3aJlaHusl, YCBOMBIIHUNA OCHOBHYIO
JIUTEepaTypy, PEKOMEHJOBAHHYIO
MPOrpaMMOM, aKTUBHO PaOOTaBIIMIA
Ha TPAKTUYECKHX, CEMHUHAPCKUX,
1ab0paTOPHBIX 3aHATHUSAX,
MMOKa3aBLIUHI CHCTEMAaTUYECKUN
XapakTep 3HAHWKM TI0 JUCIHIUIMHE,
JIOCTaTOYHBIA  JUIsl  JTaIbHENIIEH
y4eObl, a TAKXKE CIMOCOOHOCTh K HUX
CaMOCTOSITEIbBHOMY MOMOJHEHUIO.
Onenka «3» - «yIOBIETBOPUTEIILHO
BBICTaBJISIETCSl 00y4aIOIEeMyCsl, €CITH
JIEMOHCTPHUPYIOTCS 3HAHUS
OCHOBHOTO y4€0HO- MPOTPaMMHOTO
Marepuaia B 00béMe, He00X0IUMOM

s najabHenmen yueObl Hu
MIPECTOSIIEN paboThI o
npodeccun, He  OTIUYABIIUICA
aKTUBHOCTBIO HAa  MPAKTHUYECKHUX
(cemmHapckux) W Ja0OPaTOPHBIX
3aHATUSX, CaMOCTOSITEIIBHO
BBINOJIHABLINH OCHOBHBIE
IIPEAYCMOTPEHHBIE IPOrpaMMOi
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3aJlaHus, OJJHaKoO I[OHyCTI/IBH_II/Iﬁ
IOrp€UIHOCTH IIPH UX BBIIIOJIHCHUU U
B OTBETC Ha OK3aMCHC, HO

oOJamaroIui HEO0OXOUMBIMU
3HAHUSMU I YCTPAHECHUS O]
PYKOBOJICTBOM IIperioiaBaTes
HanboJee CYIIECTBEHHBIX
MOIPEUTHOCTEH.

Ouenka «@» -

«HEYJIOBJICTBOPUTEIHHOY

BBICTABIISICTCS] 00YYAIOLIEMYCsl, €CITH
0oOHapyXHBalOTCsI  MpobOensl B
3HAHUSAX WM OTCYTCTBHE 3HAHUI 11O
3HAYUTENIbHOM YacTh  OCHOBHOIO
y4eOHO- MIPOTrPaMMHOTO
MaTepuaiga, HE  BBIIOJHHUBILEMY
CaMOCTOSITEIIEHO TIPEAYCMOTPECHHBIC
MpOrpaMMoON  OCHOBHBIE  3aJIaHUS,
JIOMYCTUBIIEMY  MPUHIUIHAIBHBIE

OILIMOKHU B BBITIOJIHCHUHN
NPEIyCMOTPEHHBIX ~ IPOrPaMMOii
3aJlaHuH, HEe  oTpaboTaBuUIEMYy
OCHOBHBIE HpaKTHYECKHeE,
CEMHUHAPCKUE, 1abopaTopHbIE
3aHSTHS, JOITyCKaIOIIEMy

CYIIECTBEHHBIE OIMOKHU ITPH OTBETE,
U KOTOPBIH HE MOXXET MPOJIOIKUTh
o0ydyeHHe WIM TOPUCTYNHUTh K
npo(ecCHOHATBHON  eSITeIbHOCTH
0e3
JIOTIOJTHUTENBbHBIX 3aHATHH 110
COOTBETCTBYIOLIEH AUCIIUIUINHE.

Ornenka «5» - «OTIIUYHO»
BBICTABJISIETCS, €CIM OO0ydarouuiics
uMeeT IIyOOKHe 3HAaHMs y4yeOHOro
Matepuana o  TeMme
MPAKTUIECKON pabOThI, MMOKA3hIBACT
YCBOGHHE B3aWMOCBSI3M OCHOBHBIX
MOHATHIA, UCTOJB3YEMBIX B paboTe,
CMOT OTBETUThH Ha BCE YTOUHSIOIIHE
W JIOTIOJHHUTEIBHBIC  BOIPOCHI.
Oobyuatommiics JIEMOHCTPUPYET
3HAHUS TEOPETUIECKOTO i
MPAKTUYECKOTO MaTepuaia 1o TemMe
MIPAKTHYECKOH Pa0OTHI, OMpeaessieT
B3aUMOCBSI3H MEXTY

IOKa3aTeIIIMHU 3aJa4H, naér

Onenka
pe3yJbTaToB
BBITIOJTHCHU
s
MIPAKTUIECK
ol paboThI
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[IPaBWIBHBI QJITOPUTM  pELICHUS,
ONpeAeIIeT MEKIUCUUIIIMHAPHBIC
CBSA3M 110 yCIOBUIO 3a1aHUS.

Ouenka «4» - «XOPOIIIO»
BBICTABJISICTCS, €CIM OOyYJarONHiACs
rokasai 3HaHUE y4ebHOro

MaTepuaga, yCBOWJI  OCHOBHYIO
JUTEPaTypy, CMOI' OTBETUTh HMOYTH
IIOJIHO Ha  BCE 3aJJaHHbIE
JIONIOJTHUTEIIbHbIE u
YTOYHSIOIINE BOIIPOCHI.
OOyuaromuiicst JIEMOHCTPUPYET
3HaHUS TEOPETUYECKOT O u
IPAaKTUYECKOr0 MaTepuaia Io Teme
IIPAaKTUYECKON paboThl, JONyCcKas
HE3HAYMTEJIbHbIE HETOYHOCTU IIPH
pelleHun 3ajJad, HUMesl HEIMOJIHOE
MIOHMMaHUE MEXIUCLMITIMHAPHBIX
CBs3ell NpU MNpPaBWIBHOM BbIOOpE
JIropuT™Ma
peLeHus 3aJaHHsL.
OneHka «3» -«yIOBIETBOPUTEIILHO»
BBICTABJISICTCS, €CJIM OOyyaroluiics
B IIEJIOM OCBOMWJI
Marepuasl IMpaKTUYEeCKOH paboTsl,

OTBCTUII HE Ha BCE
YTOUHSIOIIME U JONOJHHUTEIbHbIE
BOIIPOCHI. OOyuarommiics
3aTpyHIAETCS c MIPaBUIIbHON

OLIEHKOW TMPEIJIOKEHHOW 3aJauH,
AT HEIIOJIHBIN
OTBET,  TPEOYIOIMUN HABOJSIINX
BOMPOCOB MpernojaBaTesnsi, BBIOOD
anropuTMa perieHus 3a/1auu
BO3MOKEH npu HaBOJSINX
BOIIPOCAx MPENoJaBaTesl.
Onenka«2» -
«HEYJIOBJIETBOPUTEILHOY
BBICTABIISIETCSA oOyuaroriemycs,
€CIM  OH UMEeT
CYIIIECTBEHHBIE TIPOOETHl B 3HAHUSX
OCHOBHOTO y4e0HOro marepuana
NPAaKTHUECKOH paboThl, KOTOPBIHA
MOJTHOCTBIO HE PACKPBUT COJIEPHKAHUE
BOIIPOCOB, HE CMOI' OTBETHTHh Ha
YTOUHSIIONIUE © JIOTIOJHUTEIbHBIC
Bonpockl.  OOywaromuiicss — maér
HEBEPHYIO OIICHKY

Orenka
pE3yNIbTaTo
B PpCIICHHS
CUTYaIlMOHH
BIX 3a/1a4
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CUTYallld, HETPaBUJIHHO BBHIOMpAET
QITOPUTM JICUCTBUIA.

Onenka «5» - «OTIIMIHOY
BBLICTABIISICTCH, ecln JacTcs
KOMILJIEKCHAsI  OIleHKa

MPEMIOKEHHON CUTYaLlUH;
JIEMOHCTPHUPYIOTCS IyOOKHe
3HAHUS TEOPETHUUYECKOTO MaTepualia
H yMEHHE  HUX  IPHUMEHSITH;

[IOCJIEIOBATEILHOE, paBUIILHOE
BBIITOJIHEHUE BCEX 3a/IaHUi; YMEHHE
000CHOBAaHHO U3jlaratb CBOU

MBICJIN, JACJIaTh HeO6XOI[I/IMLIC
BBIBObI.

Ornenka «4» - «XOPOIIIO»
BBICTaBIISICTCH, eclIn JlaeTcs
KOMILJICKCHAs OIICHKA

MPEUIOKEHHOW CUTYallu;

JIEMOHCTPHUPYIOTCS rIyooKHe
3HaHHUS TEOPETHYECKOTO MaTepHalia
i YyMCHHE WX  [PUMCHSITH,
MOCIEA0BATEIBLHOE, MIPaBUIILHOE
BEITIOJIHEHUE BCEX 3aJJaHUH;

BO3MOXXHBI CIHMHUYHBIC OI_HI/I6KI/I,
HUCIPaBIACMBIC CaMHUM CTYJACHTOM
ocCJIe 3aMCHaHUA TMPCIIOAABATCIIA;
YMCHUC 000CHOBAHHO H3JIaraTh CBOU
MBICJIH, JACJIaTb HCO6XOI[I/IMLIC
BBIBO/JBI.

OLICHK&((?)»' «YHOBJICTBOPUTCIIBHO»

BBICTaBIISIECTCS, eclm CTYJICHT
JIEMOHCTPUPYET  3aTPyJHEHUsS C
KOMITJIEKCHOM OIIEHKOM
MPEIIOKEHHON CUTYaLlMU; HETIOJIHOE
TEOPETUYECKOE 000CHOBaHMUE,
TpeOyroliee HaBOMAAIINX BOIMPOCOB
MPEIOaBaTeNs; BBIIOJTHSET
3aJIaHus pu MOJICKa3Ke

npernojiaBaTens; 3aTpyAHseTCsT B
¢dopmynarpoBke BbIBOJIOB. OIleHKa

«2» -  «HEYAOBIIETBOPUTEIHHO»
BBICTaBJISICTCS, ecnu JaHa
HeraBI/IJ'H)HaSI OLICHKAa
MIPEMIOKEHHON CUTyall1u;
OTCYTCTBYET TEOPETUYECKOE
000CHOBaHHE BBIIOJTHEHUS
3aJaHui.

OrneHka
pe3yJIbTaToOB
H
MMUCHbMEHHO
ro ompoca
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Ouenka  «5» - «OTIWYHO»
BBICTABJISICTCS, €CJIM OOyJaroIIuics
BBITIOJIHWJI paboTy 0e3 OmmOoK u
HE/IOUeTOB, JIOMYCTHJI He Ooee
OJIHOTO HeJloueTa.
Onenka «» - «XOPOLIO»
BBICTABJISIETCS, €CIM OOydarouuiics
BBINOJIHWI PabOTy MOJHOCTHIO, HO
JIOMYCTHJI B HEl He OoJyiee OmHOU
HerpyOoOi ommOKM W OJHOTO
HejoueTa, WiIM He Oosee JBYX
HE/I0UETOB.
OueHka «3» - «y10BIE€TBOPUTEIHHO
BBICTABJIACTCS, €CIIM O0yYaroIuics
HpaBUIBHO
BBITTOJTHUJI HE MeHee
MIOJIOBUHBI pabOTHI W
JOMYCTHJI He Oonee ABYX IpyObIX
OolmHMOOK, uWIX He O0ojee OIHOU
rpy0Ooit u ogHON HerpyOoii omuoKu
A OJHOI'0 HeJo4deTa, WiId He 0oiiee
JIBYX-TPEX HErpyObIX OIIMOOK, WIIH
OJIHOM Herpy0Ooil ommOku u Tpex
HEJI0YEeTOB, WM MpU OTCYTCTBHU
OlMOOK, HO TMpHU
HAJIMYUU YETHIPEX-TISATH HEJI0YETOB,

IIJIOXO 3HaeT TEOPETUYECKUI
MaTepual, JOIyCKaeT UCKAKEHUE
(axToB.

Onenka «2» -

«HEYJIOBJIETBOPUTEIHHO
BBICTABJISIETCS, €CIIM OOyyaroImuiics
JIOTTYCTHJI YHCIIO OIIHOOK u
HEZ0YETOB, IPEBOCXOAIIEE HOPMY,
Ipy  KOTOpOM  MOXET  OBITh
BBICTABJIEHA OLICHKA «3», WU €CIIU
NPaBWJIbHO  BBIOJHWI  MEHEe
MIOJIOBHHBI Pa0OTHI.

5. TumnoBble KOHTPOJIbHBbIE 32IaHUS UJIM HHbIE YUeOHO-MeTOINYeCKHEe MaTepuaJbl,
Heo0XoauMbIe J1JI51 OLlCHUBAHUS CTeleHH C(POPMUPOBAHHOCTH KOMIIETEHIIUIi B mpoLecce
0CBOEHMS Y4eOHOM M CHUIINHBI
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5.1. Bonipocsl AJ1s1 YCTHOI'O onpoca

1. Bo mMHOTHE cOBpeMEeHHbIE CTUPATbHBIE MTOPOIIKU J00ABISAIOT OE3BOIHBIN CyIb(aT HATPUS AT
COXpaHEHHs CBHIMYYEeCTH. 3a CYEeT KaKOro Ipolecca 3Ta COJIb NMPEIOTBPAIIACT CIIEKUBAEMOCTh
MOPOILKOB?

2. MHorum u3BecTeH crocob JeueHus: HACMOPKa WK PAIUKYJIUTa C TOMOUIbIO IOBAPEHHON COJIH.
Ee HarpeBaioT Ha CKOBOpPOJI€ WJIM B TyXOBKE, HACHINAIOT B MEUIOYEK U3 IUIOTHOW TKaHH, a MELIOYEK
MPUKIAIBIBAIOT K OOJBLHOMY MECTy Ha HECKOJbko 4acoB. Kakue cBOHCTBa MOBapeHHOH coyd
UCIIONIb30BaHbl B 3TOM penente? KcraTw, BMECTO COJIM MOXHO HCIIOJIb30BaTh M YUCTBIM MECOK,
KOTOPBIii, KaK U3BECTHO, COCTOUT MpeumMyliecTBeHHO u3 SiO2.

3. UTo0BI ceMeHa CelIbCKOXO03SUCTBEHHBIX KYJIBTYpP XOPOIIO COXPAHSIINCh, OHU JOJKHBI UMETh
BJIQXKHOCTH He Oojee 15%. BricymuTh ceMeHa He Bcerja npocTo, TaKk KaK HarpeBaHue MPUBOJUT K
norepe BCXOkecTH. [[03TOMy HEpenKko MPUMEHSIOT XUMHYECKYI0 CYIIKY: CMEIIMBAIOT CEMEHA C
0e3BOIHBIM Cylb(aroM HaTpus. DTa COJb JIETKO 00pa3yeT OuYeHb MPOYHBIA KPHCTAJUIOTHIIPAT
Na>S0410H,0, moaTomMy Ipu CMEITUBAHUY €€ C BIAKHBIMA CEMEHAMHU OHA OTHUMAET OT HUX BOAY U
CBS3BIBACT €€ B KpHUCTAUIOTHApAT. PaccumraiiTe, CKOJIBKO HYXHO cyibdara HATPUS IS
BbICymUBaHus 10 Kr ceMsH, UMEIOIINX BIAXHOCTH 25%, 10 KOHAUIIMOHHOM BiakHOCTH 15%

4, OYHTUIUAHBIME ¥ OaKTEPHUIUIHBIMA CBOWCTBAMH O0JIAJAal0T BOJHBIE PACTBOPBI XOPOIIO
u3BecTHbIX cosel HaTpus: NaxCOszu NapHPOs. [leiicTByromuUM BEmIECTBOM ATHX MECTUIIUIOB
SIBIISIIOTCSI MOHBI HATpHsl, MPHCYTCTBYIOIIKME B WX BOIHBIX pactBopax. Kakyrwo comb - NaxCOg,
Na2COz3'10 H20 nnu NaaHPO4 — menecooOpasHee UCrosib30BaTh IS 3TUX IIeJIeH, €CJTU HX CTOUMOCTh
PUMEPHO OJMHAKOBA?

S. JlocTynHblil 1 MaJOTOKCUYHBIN IpenapaT Juisi 00pbObl C MyYHHUCTON pOCON KPBIKOBHHKA —
0,5%-Hb1ii BOTHBIA pacTBOp KAIBLIMHUPOBAHHOW COJIBI, B KOTOPHIA J00aBisifoT MbUI0. Ecin He
KaJbIIMHUPOBAHHOH COJIBI, PACTBOP MOKHO IMPUTOTOBUTH U3 KpHrcTaumuaeckoi coel Na2COs10H20
i utheBor coabl NaHCOs3. CkonbKko HaIO B3SITh KPUCTAIUIMUECKOW COJBI UM TTUTHEBOU COJBI,
4yT00BI TpUroToBUTH 10 J1 pacTBOpa, paBHOLEHHOTO 1Mo akTuBHOCTH 0,5%-HOMY pactBopy NaxCO3?
[TpuHATH 1U1s1 pac4eToB, YTO IJIOTHOCTb IOJIYYEHHBIX PACTBOPOB paBHa 1.

6. JIBe X03s1i1k1 TOTOBUIIUCH K cTUpKe. [lepBas mogorpena Bogy Ao 60 rpaaycoB U 3amounsia B Hel
Oenbe, BTOpasi Harpeja BOAY JO KHUIEHMs, MPOKUMATHIA €e 5 MHUHYT, a 3aTeM oxjaauia ao 60
rpalyCoB U TOJBKO MOCIIE 3TOT0 Havasia CTUPKY. Y KOro Oenbe ayurie oTctupaercs? Kakum mpocteim
OITLITOM 3TO MOKHO JIOKa3aTh U KaK OOBSICHUTE?

7. Bcem u3BecTHO OmIyIIeHHE OCKOMUHBI I10CJIE OOMIIBHOTO NOTPEOIeHUsI KUCIBIX QPYKTOB, IIPU
ATOM 3yObl CTAHOBSITCSI OYEHb YyBCTBUTEJILHBIMU K TOpsAYel U XosonHoi numie. Ho 3To omymienue
IIPOXOJIUT, €CJIH JIBa pa3a B JIeHb YUCTUTH 3yObl (hToprcTOi 3yOHOHI nmacToil. Kak MOXHO 00BSICHUTH
BCE ATH SIBJIICHUS C MMO3UIMNA XUMHH, €CIIM 3HATh, YTO COCTAB 3yOHOM SMalli OUeHb OJIM30K K MUHEpAITy
rugpokcuianatuty CasOH(PO4)3?

8. Kanpuuii wrpaer BaxHYI poOJb B JKHU3HEACATEIBHOCTH oOpraHu3ma. HOHBI KaJlbIus
HEOOXOAMMBI ISl OCYIIECTBIIEHHUS MpOIecca TMepeaadyd HEPBHBIX HMITYJIbCOB, JUISI COKPAIICHHS
CKEJIETHBIX MBIIII] ¥ MBIIIIIBI CEPALA, sl GOPMHUPOBAHMS KOCTHOW TKaHH, U1 CBEPTHIBAHUS KPOBH.
[Ipenapatsl KanbUUs MUPOKO UCIIOIB3YIOT, B YACTHOCTH, IIPH JICUEHUH MEPETIOMOB, MIPU YCUIICHHOM
BBIZICJICHUH KaJbIUS W3 OPTaHM3Ma, YTO UMEET MECTO Yy JIOJITO Jieanux OonbHBIX. B apcenane
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MEIMKOB €CTh HECKOJIBKO TpenapaToB Kaiblus. Yaiie Bcero MPUMEHSIOT TIIOKOHAT, JIAKTaT U
rimtnepodocdat Kanpius, KOTOPBIC BRITyCKAOTCs B TabseTkax. [1o cBoeMy JelicTBHIO HA OPTaHU3M
OTH Tpenaparhl MOXO0XH, MOITOMY Bpadl HEPEAKO PEKOMEHAYIOT MPHOOpPECTH 000N W3 HUX,
OCTaBMB TIpaBO BbIOOpa 3a manueHToM. Kakoil mpenapar panuoHaibHEe BBIOpaTh U3
BBIIICTIEPEUNCIICHHBIX, €CIIU [[eHA PUMEPHO OJIMHAKOBAs?

5.2. Bonipocsl k 1u(pepeHIIUPOBAHHOMY 3a4eTy

1. Ilpenmer u 3a1a4uu XUMUH.

2. OCHOBHBIE 3aKOHBI XMMHH.

3. [lepnoanueckwuii 3akon [[.11. MeneneeBa B CBETE TCOPUU CTPOCHHMSI BEIIECTRA.

4. Ctpoenue aroma. DIEKTPOHHbIE KOH(PUTYpaIlIUU aTOMOB B HEBO30YKICHHOM U
BO30YKJICHHOM COCTOSTHUH Ha IIPUMEPE aToMa yIriiepo/ia.

5. BHyTpuMoIeKyIsipHbIe XUMUYECKHE CBSI3U: TIOJISIPHAS U HEMOJSpHAst KOBAJICHTHAS
Y JJOHOPHO-aKI[ENTOPHBIN MEXaHHU3M.

6. BuyTtpumonekynspHble XUMHUYECKHE CBS3U: HMOHHAs, MeTaJUTM4YecKas.MexMOoIeKyIspHas
BOJIOPOJIHAS CBA3b.

7. IloHATHS: 31€KTPOOTPULATEIBHOCTb, BAJIGHTHOCTb, CTEIIEHb OKUCIICHUS.

8. Kimaccudukanusi HEOpraHM4eCKnX BEIIECTB.

9. Kitacchel HeOpraHMueCKUX BEIIECTB: OKCUbI (BHYTPEHHsISI Kilaccuukanus,
CHOCOOBI OYYEeHHSI, HOMEHKIJIATypa, (PU3HYecKre U XUMHUIECKHE CBOICTBA,
IPUMEHEHHUE).

10.Kaccsl HeopraHMYecKUX BEIIEeCTB: OCHOBAaHUS (BHYTPEHHsISI KilaccuuKarus,
CIOCOOBI OYYEeHHSI, HOMEHKIJIATypa, (PU3HYecKre U XUMHUIECKHE CBOMCTBA,
IpUMEHEHHUE).

11.Knaccsl HeOpraHMYeCKUX BEIIECTB: KUCIOThI (BHYTPEHHSS KiIacCupuKaIus,
CTHOCOOBI OYYEeHHSI, HOMEHKIIATypa, (GU3HYecKre 1 XUMUIECKHE CBOMCTBA,
pUMEHEHHUE).

12.Knaccbl HEOpraHM4eCKuX BEILECTB: COIM (BHYTPEHHSS KilacCU(UKaLKs, CIIOCOObI
MOJTyYeHHsI, HOMEHKJIATypa, GU3NIECKHe U XUMHUECKUE CBOMCTBA, IPUMEHEHUE).

13.I[I/ICHepCHLIC CUCTCMBI (HOHHTI/Ie O JUCIICPCHBIX CUCTEMAX, I[HCHCpCHOﬁ (1)2136 )51
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JTUCTIEPCUOHHON cpefie KiacCupuKaIus).

14.PactBopsl. [loHsaTHE O pacTBOpUTEsE U O PACTBOPUMOM BeliecTBe. Bub
pPacTBOPOB.

15.Cr1oco06sb1 BeIpakeHHsI KOHIIEHTPAIUU PACTBOPOB.

16.Teopust SIEKTPOJIUTHUECKON JTUCCOIHAITUYU (OCHOBHBIE TIOJIOKCHHS ).
17.Tucconmanus KUCJIOT, OCHOBAHHUH, COJICH.

18.ITonsATtue o crenenu aucconuanuu. CHUIbHBIC U Cladble 3JeKTpoauThl. [loHsTre o
KOHCTAHTE JUCCOLUAIIH.

19. Xumuueckne peakiui HOHHOTO 0OMEHA, IPU3HAKU TCUCHUS PEaKIIMid 10 KOHIIA.
20.Bopa kak cnaOsriif anekrponut. [lonstue o pH pactBopos. Unaukatopsr.
21.I'uaponus comneit (TUIbl THAPOIN3a, GaKTOPhl, BIUSIONIUE HA CTENICHb TUAPOIIN3A).
22.Tunbl xumudeckux peakiuii. Kimaccudpukanmm XuMHIeCKUX peakiuil (¢ ykazaHuem
puU3HaKa U MPpUMEpPaMU ypaBHEHUN PeaKIuii).

23.CKOpOoCTh XUMUYECKUX PEAKLIUNA. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKUX PEAKLIUMA OT
($akToOpoB, BIMSIOMINX HA HEE.

24 XumMudeckoe paBHOBECHE, CMEIIEHUE XUMUYECKOro paBHOBecHsl, npuHiun Jlelllarennbe.
25.0cHoBHble nonoxeHus reopun OBP.

26.Baxxneiime OKUCIUTETN, BOCCTAHOBUTEIIN, BEIIECTBA C JBONHOM MPUPOIOH.

27.OKHACAUTENBHO-BOCCTAHOBUTEIIbHBIE peakuun (knaccudukanus OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUii ¢ MpuMepaMH ypaBHEHUH peakiuit).
28 . OCHOBBI HOMEHKJIATYPbl OPTAHUYECKUX COETUHEHUN.

29. IlpupoHble HCTOYHUKHU YTIeBO0po10B. IlomyueHue ankaHoB.

30. AnKaHBI: TOMOJIOTHYECKH psia v o01mas hopMyna, M30Meprs U HOMEHKIIATypa,
¢du3HYecKue CBONCTBA, HAXOXKECHUE B IPUPOJIE U IPUMEHEHHE.

31. XumMuyeckue CBOMCTBA aTKaHOB. MeXaHW3M U CTaJIUM PEAKIHUN paIUKaIbHOTO
3aMEICHUS.

32. ANKeHbI: TOMOJIOTHYECKH psif, oOmias popMyIia, HOMEHKIIATypa U MOIy4YeHHE.

33. ANKeHbI: BUABI U30MEpUH, GU3NUECKUE CBOWCTBA, HAXOXKICHUE B TIPUPOJIE U
npuMeHeHne. XMMHYeCKHUe CBOMCTBA ajKeHOB (0€3 MEXaHU3MOB).

17. LlukoankaHsl: CTPOCHUE, HOMEHKIJIATypa, U30MEPHSI, CBOMCTBA, TOJYUYECHHUE, TPUMEHEHUE
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19. AnkaaweHbl: HOMEHKIIATYpa, KiIacCuMUKAIUs, H30MepHs, (PU3NUECKUe CBOMCTBA, XUMHUUECKHUE
CBOMCTBA, IpuMeHeHne. HaTypanbHbI U CUHTETUYECKUN KayYyKH.

21. AJIKWHBI: TOMOJIOTHYECKUH PsiJl, HOMEHKIIATypa, U30MepHsl, (pru3ndeckue
CBOIICTBa, XMMHUYECKHE CBOMCTBA, oy4yeHue. [Ipumenenue areruneHa.

23. CtpoeHue MoJieKyJibl 0eH30J1a. ApEHBI: COCTaB, TOMOJOTUYECKUM psiJl, H30MEpHs,
HOMEHKJIaTypa, GU3NYECKUEe CBOMCTBA, ONyUeHUE, IPUMEHEHHE.

24. XuMH4ecKre CBOMcTBa 0eH30J1a ¥ €0 TOMOJIOTOB.

6. TpeOoBaHus K YCJOBHSAM peajiM3aluu padoyeii mporpaMMsbl JMCHUTLIMHBI

6.1. O0mecucTeMHble TPeOGOBAHUS
OnekxTpoHHas nHYOpManOHHO-00pa3zoBaTensHas cpeaa PI'BOY BO «KUI'Y»

http://kchgu.ru - anpec odurmansHOrO caiita yHUBEPCUTETA.
https://do.kchgu.ru - snexTporHas nHdopmannoHHO-00paszoBaTebHas cpena KUI'Y.

DJIeKTPOHHO-0HOJINOTEYHbIE CHCTEMBI (3JIeKTPOHHbIE OMOJIHOTEKH)

Cpok aeiicTBust
JTOKYMEHTA

ot 14.05.2025r.
mo 11.05.2026r.

HaumeHoBaHuHe J0KYMeHTA ¢ yKa3aHHEM
PEeKBH3HTOB
OnexkTpoHHO-0nbaMoTeuHas cuctema OO0 «3HaHUyM».

Horosop Ne 249 36¢ ot 14.05.2025 .
OnekTpoHHbI agpec: https://znanium.com
DneKTpoHHO-O0ubMoTeunas cuctema «Jlaub». JloroBop

Y4eOHbIii rojx

2025-2026
y4eOHBIN ToJ

2025-2026 ot 11.02.2025r.

yueOHBI rof

Ne 10 ot 11.02.2025 1.
DnexkTpoHHbIi aapec: https://e.lanbook.com

1o 11.02.2026r.

2025-2026 OnektpoHHas Oubnuoreka FOpaiit JloroBop Ne 26 ot | ot 11.04.2025r.
yueOnbrii o | 11.04.2025 1. 1m0 28.05.2026r.
2025-2026 DeKTpPOHHO-0MOIMOTEYHAs cUCTeEMa KUry.
yueOHblil roq | [lonoxxenne 06 Ob yTBEpKIAEHO YUEHBIM COBETOM OT e
30.09.2015r. ITpoTokom Ne 1.
Onekrponnsiid anpec: http:/lib.kchgu.ru
2025-2026 HarmonanwsHas anexktponHas 6ubnuoreka (HOB).
yueonsiii Ton | Jorosop Nel01/HOb/1391-m ot 22. 02. 2023 1. beccpounsbiii
OnekrponHsIi axpec: http://rusneb.ru
2025-2026 Hayunas snextponnas oudnuorexka «k ELIBRARY.RU».
yueOHsblii rog | JIunensuonnoe cornamenne Nel 5646 ot 21.10.2016 1. beccpounslii
DnexTponHsIi aapec: http://elibrary.ru
2025-2026 OnextpoHHbIi pecypc Polpred.com O630p CMU.
yueOHslii ron | Cornamenue. becruatHo. beccpounsrii

DnexkTpoHHsIi aapec: http://polpred.com
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6.2. MaTepuajJbHO-TeXHHYECKOE H Y4eOHO-MeToauvYeckoe odecneyeHne JUCIUNIMHBI

3aHATHA IMPOBOIATCA B y‘le6HI>IX AYJUTOPHAX, IIPEAHASHAYCHHBIX JIA IMPOBCACHUSA 3aHATHI
JIEKLIIMOHHOI'O U IPAKTHYECKOI0 TUIIA, KypCOBOTO MPOEKTUPOBAHUS (BBIIOJIHEHUS KYpCOBBIX padoT),
TPYIIIIOBBIX U HHAWBUAYAJIbHBIX KOHCYJIBT aunﬁ, TEKYIIETO KOHTPOJIA U HpOMC)KYTOqHOﬁ arrecranmnuu
B COOTBETCTBHHM C paclUCaHUEM 3aHATUH 10 oOpa3oBarenbHOW mporpamme. C omucaHueM
OCHAIIICHHOCTHU ay,Z[I/ITopI/Iﬁ MOHO O3HAKOMMTBLCS HA CcaiiTe YHUBEPCUTETA, B pasacii€c MaTCpualbHO-
TEXHHYECKOTO O0OecleYeHns] W OCHAIIEHHOCTH O00pa3oBaTeNbHOIO IMpolecca M0  aapecy:
https://kchgu.ru/sveden/objects/

6.3. HCOGXOI[HMLIﬁ KOMIIJICKT JIMIIEH3UOHHOI'0 IPOrpaMMHOIro odecneyeHus

— MicrosoftWindows (JIumensust Ne 60290784), 6eccpounas

— MicrosoftOffice (JIuuensus Ne 60127446), 6eccpounas

- ABBY FineReader (nuniensus Ne FCRP-1100-1002-3937), 6eccpounast

— CalculateLinux (Buecén B EPPII Ilpukazom Munkomcssazu Ne665 ot 30.11.2018-2020),
OeccpouHas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

— Kaspersky Endpoint Security (JIumensuss Ne 280E-210210-093403-420-2061), ¢
25.01.2023 r. mo 03.03.2025 r.

- Kaspersky Endpoint Security. JoroBop Ne0379400000325000001/1 ot 28.02.2025r. Cpoxk
nercTBus muieHsuu ¢ 27.02.2025r. mo 07.03.2027r.

6.4. CoBpeMeHHbI€e PO eccHOHAILHBIE 0a3bl JaHHBIX M MH(POPMALMOHHbIE CIIPABOYHbIE
CHUCTEMbI

1. ®epepanbubiii mopran «Poccuiickoe obpasoBanue»- https://edu.ru/documents/

2. Enunas komexust HupoBbIX o0pazoBaTenbHbIX pecypcoB (Enunas xomnekuus LIOP) —
http://school-collection.edu.ru/

3. baser mannbIx Scopus wu3garenbctBa  Elsevirhttp://www.scopus.com/search/form.uri?
display=Dbasic.

4. Tlopran @enepaldbHBIX TOCYAapCTBEHHBIX 00Pa30BaTENBHBIX CTAHIAPTOB BBICIIETO
obpazoBanus - http://fgosvo.ru.

5. @enepasbHBI  1IEHTp HWHGOPMAMOHHO-00pa3oBarenbHbIX pecypcoB (PLUOP) -
http://edu.ru.

6. Enunas komexmust HuQpoBbIX 00pazoBaTenbHBIX pecypcoB (Emunas xomnekuus LIOP) —
http://school-collection.edu.ru.

7. Uadopmanmonnasi cucrema «ExamHoe okHO qocTyma k o0pazoBaTeabHbIM pecypcam» (UC
«Enunoe okHoy) — http://window/edu.ru.

7. OcodeHHOCTH peaimdanu JUCHUIUIMHBI AJd UHBAJIMAOB M JIUIl COTPAHUYCHHBIMHA
BO3MOKHOCTAMMU 3/10POBbLA

HOms munn ¢ OB3 w/wmm ¢ umHBammumHocThio PIIJ] pa3spabaTeiBacTCsi Ha OCHOBaHHH
«[Tonoxenuss 06 opranuzanuu 0Opa3OBaTENHHOTrO Mpoliecca sl 00yueHUs WHBAIUAOB W JIUI C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMH 37I0pPOBbsI B (peAepabHOM TOCYJAapCTBEHHOM OFOKETHOM
00pa3oBaTebHOM YUPEkKICHUH BBICIIET0 00pa3oBanus «KapauaeBo-Uepkecckuii rocy1apCTBEHHBII
yHUBepcuteT uMeHu Y. J{. Anuesay.
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