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1. O6mas xapakTepucTuKa padoueii mporpaMmMbl 0011e00pa30BaTeJIbHOM U CIUTIIUHbI

1.1. MecTo IMCHUIIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMbl

VyebOHas JTUCIUILINHA «OJ1.01.12 XUMUD SIBJISICTCS JTUCHUTLINHOMN
o01reo0pa3oBaTeILHOTO IIMKIIa 00pa30BaTEeIbHON MporpaMMbl Ha 0a3e OCHOBHOTO
o011ero 006pa3oBaHus C MOJYUYCHUEM CpeHEro o01ero oopa3oBaHusi B COOTBETCTBUHU
c ®IOC mno coemumansHoctn 09.02.07 MHpopMmalMOHHBIE CUCTEMBI U
IIporpaMMHUpPOBaHUE. B nmpomecce wu3yueHHMs JUCHMIUIMHBI  (DOPMHUPYIOTCS
kommereHiun: OK-1, OK-2, OK-4, OK-7.

1.2. llesaun v mu1aHUpPyeMble Pe3yJIbTaThl 0CBOCHUS JUCUUILJINHBI:
1.2.1. leau ¥ 3a7a4u JTUCHUIIJIMHBI
[emn: @opMUpOBaHUE y CTYACHTOB MPEACTABICHUS O XUMHUYECKOW COCTABISIOLICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUPA KAK OCHOBBI ITPUHITHS PEIICHUN B )KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYAIMAX, OTBETCTBEHHOI'O IIOBEICHUS B IPUPOAHOM Cpele.

3agauyu IMCHUILIMHDI:

1) cdopmupoBaTh TOHMMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUUYECKHUX
IIPOILIECCOB U SIBJIEHUN B OKPYKAIOLIEH Cpele, HEJIOCTHOM HAay4YHOW KapTHHBI MHpA,
B3aMMOCBSI3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJISITH (POPMYJIbl HEOPTraHUYECKUX M OPTraHUYECKUX
BCIIECTB,  YPaBHEHUS  XUMHUUYECKHUX  pEAKUUM, OOBICHATH HUX  CMBICT,
VHTEPIPETUPOBATH PE3YIbTATHI XUMUUYECKUX IKCIIEPUMEHTOB,

3) pa3BUThb YMEHHs HCIOJb30BaTh HHPOPMALHIO XHMHYECKOTO XapakTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

4) chopmupoBaTh YMEHHS MPOTHO3UPOBATH TMOCIECACTBUS CBOCH JACSITEIBHOCTU H
XUMHUYECKUX TPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

5) chopMupoBaTh MOHMMaHWE 3HAYMMOCTH JOCTH)KCHUH XHUMHUYECKOM HAyKH H
TEXHOJIOTUM JIJIsl pa3BUTHUS COIIMAIIBHON 1 TTPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3yJibTaThl OCBOCHHSI 00111€00pa30BaTeIbHOM TUCHHMILIMHBI B c00TBeTcTBHH ¢ PI'OC
CIIO u Ha ocHoBe PI'OC COO

Kon u | [Imanupyemsbie pe3yiabTaThl OCBOCHUS JUCITUTUIMHBI

HaMMEHOBaHUE

(I)OpMI/IpyeMBEX O6me JlucuuriinHapHbIe

KOMIETEHIIUM

OK 01. | B yactu TpyAOBOTO BOCIIUTAHUS: - BJIaJIETh CUCTEMOM XMUMHUYECKUX 3HAHUU, KOTOpas BKIIIOYAET:
Br16upars - TOTOBHOCTb K Tpydy, OCO3HAaHHUE | OCHOBOIIOJATalOIIUe TMOHATUA (XUMUYECKUN BJIEMEHT, aToM,
CIIOCOOBI LEHHOCTU MacTepCTBa, TPy 0Jto0ue; 9JIEKTPOHHAs 000JI0YKa aToma, S-, pP-, U-3JCKTPOHHBIC OpOHUTAIH
pelieHus 3a7a4 | - TOTOBHOCTh K aKTUBHOW JEATENBHOCTU | aTOMOB, HOH, MOJIEKYJIA, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD,
MpoQecCuoHANl | TEXHOJOTUYECKON u COLIMAJIBHOM | CTENEHb OKHUCIICHUS, XUMUYECKasl CBA3b, MOJIb, MOJISIpHAsI Macca,
bHOU HaIIpaBJICHHOCTH, CIIOCOOHOCTH | MOJIIDHBIM ~ O0BEM,  YIJIEPOJHBIM  CKeJeT, (GyHKIHOHAIbHAsS
NEATEIbHOCTU | UHUIUUPOBATb, MJIAHUPOBATH U | rpylnna, paaukai, HU30Mepus, U30MEphbl, TOMOJIOTUYECKUU P,
MIPUMEHUTENBH | CAMOCTOSTENIBHO  BBINOJHATH  TAaKyIO | TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOJI- M  a30TCOAEpKallue
0 K Pa3JInYHbIM | J€ATEIbHOCTD; COCIMHEHUSI, OMOJIOTMUECKH AaKTHUBHBIC BellecTBa (yIJE€BOJIbI,
KOHTEKCTaM -  HUHTEpPEC K pa3IuuHbIM  cdepaM | KUpbl, O€JKu), MOHOMEpP, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,

npo(hecCUOHANIBHON eI TEIbHOCTH,
OBnazieHNEe YHUBEPCATbHBIMU y4€OHBIMU
NIO3HABATEJIbHBIMU JCHCTBUSMH:

a) 6a30BbI€ JJOTMYECKHE JEHCTBUS:

- CaMOCTOSITENBHO (OpMYyIHUpPOBATH U

aKTyaJIM3UpPOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIUBATh CYIIECTBCHHBIN

MPU3HAK WJIM OCHOBAHUS JJIsI CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;
- OmpenensaTh IEeMu  JCSTEIbHOCTH,

BBICOKOMOJIEKYJIAPHBIE COCIUHEHUSI, KPUCTAJUIMYECKAsl PEIIETKA,
TUIBl XUMUYECKUX PEAKIUN (OKUCITUTEILHO-BOCCTAHOBUTEIBHBIE,
9K30-U SHIOTEPMUUYECKHE, PEAKIIMH MOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEJJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
IVCCOLMALINS, OKHCIIUTEIb, BOCCTAHOBHTEb, CKOPOCTh
XUMHUYECKON peaklni, XHUMUYECKOE pAaBHOBECHE), TEOPUU U
3aKOHBI (TEOPUS] XMMUYECKOTO CTPOCHUS OPraHUYECKUX BEIIECTB
A.M. bytnepoBa, TeOpuUsi SICKTPOJIUTHYECKON HAUCCOLMAIINH,
nepuoanueckuii 3axkoH .M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM  SA3BIK
(hakTOIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTABE, MOIYYECHUU U

XUMUH,




3a/laBaTh IApaMeTpbl W KPUTEPUH HX

JOCTHKCHUA,

- BBIABJIATDH 3dKOHOMCPHOCTH 151
IMPOTUBOPCUUA B paccMaTpuBaCMbIX
SBJICHHAX

- BHOCUTb KOPPEKTHUBBI B JESATEIHLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM, OLEHHBAaTh PUCKU MOCJIEICTBUI
JEATEIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILUICHUE TTPU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 6a30BBIC HCCIIEIOBATEIIbCKUE
JEUCTBUS:

- BJIQJICTh HaBbIKAMU y4eOHO-
MCCIIEIOBATEIIbCKOU u IIPOEKTHOMU
JIEATEIIbHOCTH, HAaBbIKAMU pa3peuieHus
npo0JieM;

- BBISIBJISITH
CBSI3U U
BBIJIBUTaTh

[IPUYUHHO-CIICACTBCHHBIE
aKTyallu3upoBaTb  3ajaauy,
TUIIOTE3y €€  peLIeHUd,
HaXOJUTh apryMEHTHI InIb:
JI0KAQ3aTeabCTBA CBOUX  YTBEPXKIACHUM,
3a7aBaTb  [apamMeTpbl U KpPUTEpUHU
pelienus;

- aHaJIM3UpOBAThH IIOJYYECHHBIE B XOJI€
peLIeHus 3a1a4yu pe3yJIbTaThl,
KPUTUYECKHU OLICHHUBATH UX

0€30macCHOM HWCTOJb30BAHUH BAKHEWIIINX HEOPTaHWUYECKUX U
OpraHUYEeCKUX BEUIECTB B OBITY M NMPAKTUYECKON ACSATEIBHOCTU
YeJIOBEKA,

- yYMETh BBISBIITh XAPAKTEPHBIE TMPU3HAKA W B3aUMOCBS3b
WU3YUYECHHBIX MOHATUH, NPUMEHATH COOTBETCTBYIOLIME ITOHATHUSA
NpA OIKUCAHWHU CTPOCHUSI W CBOWCTB HEOPraHUYECKUX W
OpPraHMYECKUX BEIIECTB W WX MPEBPAIICHUN; BBISBISTH
B3aUMOCBSI3b ~ XUMHUYECKMX  3HAHUW C  IIOHATUSMHU U
MPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

- YMETh HUCIIOJIb30BaTh HAUMEHOBAHUsI XUMUYECKUX COCAWHEHUU
MEXAYHAPOJIHOTO COK03a TEOPETUUECKON U MPUKIATHON XUMHUH U
TPUBHAIbHBIC HA3BAHUS BAXXHEUIIIUX BEIIECTB (3TUJICH, alleTUIICH,
rmiepuH, ¢enon, GopMalbIeru, YKCycHas KHUCIIOTa, TIIHIINH,
yrapHbld ra3, YrJICKUCHIbIA Ta3, aMMHAK, TalleHas W3BECTbh,
HeraiieHas W3BECTh, NUThEBas COJA W JPYTUX), COCTaBISAThH
(dbopMyIIbl HEOPTAHHUYECKUX M OPTaHUYECKUX BEIECTB, YPABHEHUS
XUMUUYECKUX PEakKluii, OOBICHATh HX CMBICI; MOJATBEPKIAThH
XapaKkTepHbIe XAMHUYECKHUE CBOWCTBA BEILIECTB
COOTBETCTBYIOIIMMH JKCHEPUMEHTAMH W 3alUCAMHU ypPABHEHUU
XUMHUYECKUX PEaKIUK;

- YMETh  yCTaHaBJIMBATh  MPUHAJICKHOCTb  HM3YUYEHHBIX
HEOPraHUYECKUX W OPraHUYECKHUX BEIIECTB K OMNPEACICHHBIM
KJIACCaM U TPYIIaM COCIUHEHHM, XapaKTEepU30BaTh UX COCTAB U
BAKHEUIIIME CBOMCTBA; ONPENCIATh BUIBl XUMHUUYECKUX CBS3CU
(kOBaJIeHTHAsl, WOHHAs, METaUIMYecKas, BOJOPOJHASI), THIIbI
KPUCTAJUIMYECKUX  PEMICTOK  BEHIECTB;  KJIAacCU(PHUIIMPOBATH
XUMHUYECKUE PEAKIINU;




AOCTOBCPHOCTD, ITPOTrHO3UPOBATH
HN3MCHCHHUC B HOBBIX YCIIOBHAX,
- YMCTb IICPCHOCUTD 3HaHU B

MO3HABATEIIbHYI0O U MPAKTHUYECKYIO
00JIaCTH KU3HEAEATEIIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3
pa3HbIX MPEAMETHBIX 00JaCTEN;

- BBIJBUTAaTb HOBBIE WJEU, MIpeiaraTh
OpUTHUHAJIBHBIC TIOJIXOIbI U PEIICHHS,

- CHOCOOHOCTh HUX HCIOJb30BaHUS B

- chopMHpPOBATh MPEICTABICHUS: O XUMHUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KAPTHHBI MUpPA, POJIM XUMUU B IMO3HAHUU
SABJICHUM TpPUPOAbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIIMOHATHLHON IPAaMOTHOCTH, HEOOXOAMMOM IS
pelIeHus] MPaKTUYECKUX 3aJlad M IKOJIOTMYEeCKH O0OOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpPELE;

- yMETh TPOBOJIUTH PACUETHl MO XUMHYECKUM (opmyiaam u

YPABHEHMSAM  XHMMUYECKHX  pEaKUUd C  HUCIOJIb30BaHUEM
(U3MUECKUX  BEIWYMH, XapaKTepU3YIOIIMX  BEIIeCTBA  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o00beMa (HOpMaJibHbIE

}’CJ'IOBI/IH) Ta30B, KOJIMYECCTBA BCIICCTBA, NCIIOJIb30BAaTh CUCTCMHBIC
XUMHUUYCCKUC 3HAHUA I IPUHATHA pCHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUusiaX, CBA3dHHBIX C BCHICCTBAMHU H HX
IMPUMCHCHUEM

OK 02.
OcyliecTBIsATh
MOUCK, aHaJu3
u
WHTEPIPETAIH
10
uH(popmaIuu,
HEO00XO0IUMOI
TUIS
BBITIOJTHCHHSI
3aa4y
npodeccroHa
bHOM

MO3HABATEILHOU 151 COLMAJIBHOMN
MIPAKTHKE

B  obOmacth  [EHHOCTH  HAYYHOTO
MTO3HAHUS:

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayK{ u

OOIIECTBEHHON MpPaKTUKU, OCHOBAHHOTO
Ha JMajiore KyjibTyp, CIOCOOCTBYIOILIETO

OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUPE;
- COBEPUICHCTBOBAHUE  S3BIKOBOM U

YUTATEJIbCKOM KYJIBTYpPbl Kak CpeACTBa
B3aMMOJCHUCTBUSA MEXIy JIIOABMU U
MTO3HAHUS MUPA;

- YMETh IJIAHUPOBATh W BBIMOJHATH XUMUYECKHM DKCIIEPUMEHT
(mpeBpareHuss OpPraHWYECKUX BEMISCTB TMPU  HArPEBaHUH,
MOJIYYCHUE DJTHJICHA W HW3YYCHHE €ro CBOMCTB, KadyeCTBCHHBIC
peaKiuu aNbJCTUBI, Kpaxmall, YKCYCHYIO KHUCIIOTY;
JeHATypalys O0SIKOB IPU HArPEBAHWHY, [IBETHBIC PEAKIINH OCITKOB;
IPOBOJUTH PEAKIIUA HOHHOTO OOMEHA, ONPENIETISATh CPEAY BOTHBIX
pPacTBOPOB, KauyeCTBEHHBIC pEaKIMM Ha Cyibdar-, KapOoHAT- U

Ha

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHMUS; pemarhb
JKCIIEpUMEHTAJIbHBIE  3aauyd 1o TeMamM "Mertauibsl" u
"Hemeramnsl") B COOTBETCTBMM C MpaBUJaMU  TEXHHUKHU

0€30macHOCTH TIPU OOpAIlEeHWH C BEIIECTBAMHU U J1aOOPATOPHBIM
o0opyIOoBaHUEM; TIPEACTABIATH  PE3YJAbTAThl  XUMHUYECKOTO
AKCIIEpUMEHTa B (pOpMEe 3aliCH YPAaBHCHHHA COOTBETCTBYIOIIUX




ACATCIBHOCTH ,

- OCO3HaHME LEHHOCTH  HAy4YHOH
NEATEIbHOCTH, TOTOBHOCTh
OCYLIECTBIIATh IPOEKTHYIO U
UCCIIEN0BATEIBCKYIO JEATEIIBHOCTD

WHIWBUIYAIBHO U B TPYIITIE;
OBnascHNEe YHUBEPCATHHBIMU yIeOHBIMHU
MO3HABATEIILHBIMU JCHCTBUSMH:

B) paboTa ¢ uH(pOpMAaIIUEA:

- BIAJETh  HABBIKAMH  TOJYYCHHS
uHOpMAIIUU W3 KMCTOYHUKOB PAa3HBIX
THTIOB, CAaMOCTOSTEIHHO OCYIIECTBISAThH

MOWCK, aHaju3, CHCTEMAaTU3alUI0 U
UHTEPIPETALIUIO uHbopMaIuu
pa3IMYHBIX BUJIOB U dbopm
MIPE/ICTABIICHNUS,;

- CO37aBaThb TEKCTHl B  Pa3IMYHBIX
dopmaTtax ¢  yd4eTOM  Ha3HA4YCHUS

uHbOpMallMu U LEJNEeBOM ayJAUTOpHUH,
BBIOMpAs ONTUMAJIBHYIO bopmy
MPEICTABIICHUS U BU3yaJlU3al1y;

- OLICHMBATh JIOCTOBEPHOCTA,
JETUTUMHOCTD uH(popMaIm, ee
COOTBETCTBHE MPABOBBIM WU MOPAJIBHO-
ATUYECKUM HOpMaM;

- UCII0JIb30BaTh CpencTBa
nH(OPMAITMOHHBIX U
KOMMYHUKAIIUOHHBIX ~ TEXHOJIOTMH B

peakmmii u  (OPMYIUPOBATH BHIBOABI HAa OCHOBE 3THUX
pEe3yJIbTaToB;
- yMeTb  aHaJU3UpOBaTh  XHMMHUYECKYI0  HH(MOpMAaIUIO,

MOJIYy4YaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CPEICTB MacCOBOM
uHpopManuu, cetb UHTEpHET U JipyTHe);

- BJIaJIETh OCHOBHBIMHM METOJIAMH HAYyYHOT'O MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUN (HAONIOZEHUE, U3MEPEHUE, DKCIIEPUMEHT,
MOJICTUPOBaHUE);

- YMEThb MPOBOJUTH PACUETHl IO XUMHUYECKUM (opMynIaM u

YPAaBHEHHSIM  XHMHYECKHX  pEaKUuid C  HUCIOJIb30BaHUEM
bU3MYECKNX  BEIMYMH,  XapaKTepU3YIOIIUX  BEIIECTBA  C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa (HOpMaJbHBIC

YCJIOBI/IH) ra3oB, KOJIMYCCTBa BCIICCTBA, MCITIOJIB30BaATh CUCTCMHBIC
XUMHUUYCCKUC 3HAHUA JIA IPUHATHA peHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUusiaX, CBA3dHHBIX C BCIICCTBAMHU H HX
IMPUMCHCHHUCM




pelIeHu KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX
3a7a4 ¢ coOJIojJIcHUEM  TpeOOBaHUM
OPrOHOMHKH, TEXHUKH OE30MacHOCTH,
TUTHEHEI, pecypcocOepeKeHus,
MPABOBBIX M OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON OE30TTaCHOCTH;

- BIIaJIcTh HaBBIKAMU pACIO3HABaHUSA U

3AIIUTHI uH(popmarm,

uH(OPMAITMOHHOU 0e30macHOCTH

JUYHOCTH;
OK 04.|- TOTOBHOCTH K  CaMOpPa3BUTHIO, | - YMETh IUIAHUPOBATh M BBINNOJHATH XUMHUYECKUN SKCIIEPUMEHT
PaGoTats B | CAMOCTOATEIBHOCTH U | (mpeBpalieHuss OpPraHUYeCKUX BEHIECTB TMPU  HArpeBaHUU,
KOJUIEKTUBE U | CAMOOIIPEEIICHHIO; MOJIyYeHUE JTUIEHA W H3YyYEHUE €ro CBOWCTB, KAaUECTBEHHBIC
KOMaHje, -OBJIaJICHUE HaBbIKaMU y4eOHO- | peakIlMi Ha aJbJeTHAbl, KpaxMal, YKCYCHYI0 KHUCJOTY;
3¢ pexTuBHO UCCJIEIOBATENbCKOW,  NPOEKTHOW W | AeHaTypauus OeIKOB MPU HArpEBaHUM, LIBETHbIE PEAKIIMK OEIIKOB;
B3aUMOJICHCTB | COLIMAIBHOM AESTENbHOCTH; IPOBOJUTH PEAKUUU HOHHOTO OOMEHA, ONPEEsATh CPEAY BOJHBIX
OBaTh ¢ | OBnageHue YHUBEPCAIbHBIMU | PACTBOPOB, Kaue€CTBEHHBIC PEaKIMK Ha Ccyibdar-, KapOoHAT- U
KOJIJIEraMHu, KOMMYHUKATUBHBIMU JEHCTBUSIMU: XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS; pemathb
PYKOBOJICTBOM, | 0) COBMECTHasI ACATCIbHOCTD: JKCIIEpUMEHTAJIbHBIE  3aaud 1o TeMam "Metamibsl" u
KJIMEHTAMU - ITOHUMATh u ucrnons3oBath | "Hemetaimbl') B COOTBETCTBHUM C  NpaBUJIaMH  TEXHHUKHU

MPEeUMYyIIECTBA KOMaHTHOU 1 | 6e30MacHOCTH MpU OOPAIIEHUH C BEIIECTBAMH U JaOOPaTOPHBIM

WHIUBUyaJIbHON paOOTHI; o0opyIOoBaHUEM; TPEACTABISATH  PE3YJAbTAThl  XUMHUYECKOTO

-  [pUHUMATh  LEIM  COBMECTHOM | DKCIIEpUMEHTa B (popMme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX

JEATEIIbHOCTH, OpraHW30BBIBATH W | peaKIuii ¥ (OPMYIHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB

KOODAMHUPOBATh  JEWUCTBUS 1O €€

JOCTHKEHHUIO: COCTaBJISITh 1aH




JEUCTBUM, PACIpPEEIATh POJIU C yYETOM
MHEHU YYaCTHUKOB o0CyXIaTh
pe3yJIbTaThl COBMECTHON PadOTHI;

- KOOPAMHHUPOBATh U BBINOJHATH PabOTy
B YCJIOBHSX pEajlbHOI0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYLIECTBIISTH MO3UTHUBHOE
CTpaTErnyecKoe MOBEICHUE B PA3IMYHBIX
CUTyallusiX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh UHULIMATUBHBIM
OBnaneHue YHUBEPCAITbHBIMU
PETYIATUBHBIMU JICUCTBUSIMH:

T) IPUHSATHE Ce0s U IPYTUX JIOACH:

- TNPUHUMATh MOTHUBBI U apPTyMEHTHI
JPYTUX JIIOJEH MpU aHaJIu3€e pe3yJIbTaToB
NeSITeIIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTHUX
JIIOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP
C MO3UIMU APYTOr0 YEJIOBEKA,;

OK 07.
CoxericTBOBaT
b COXPaHCHHIO
OKpYKaroleu
CpeIbI,
pecypcocbepe
KCHUIO,

B 06y1acTu 5KOI0THYECKOTO BOCITUTAHUSA:
- c(hopMHUPOBAHHOCTH  IKOJOTHYECKON
KYJBTYPBHI, MOHUMAaHUE BIIUSIHUS
COITMATTbHO-DPKOHOMUYECKUX  ITPOILIECCOB
Ha COCTOSIHUE MPUPOJHON M COLMAIBLHOU
Cpenpl, OCO3HaHHUE rI100aJIbHOTO
XapakTepa dKOJOTMYECKUX MpodiieM;

- chopMupoOBaThH MPEJACTABICHHUSA: O XMMHUYCCKOM COCTaBIISIOIICH
€CTeCTBEHHOHAYYHOW KApTHHBI MHUpA, POJIM XUMHUU B IMO3HAHUU
SBJICHUM TPUPOJBI, B (POPMHUPOBAHUU MBIIIUICHUSI U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHus] MPAKTUYECKUX 3a7ad M DKOJIOTMYECKH O0OOCHOBAHHOTO
OTHOIIIEHUS] K CBOEMY 370POBbIO U IPUPOIHOU CPEIE;

- yMeTh COOJI0JaTh MpaBUia SKOJOTUYECKH LEIecO00pa3HOro




3¢ heKkTUBHO
JIeHICTBOBAaThL B
Ype3BbIYalHBIX
CUTYyalUsIX

- I[UIAHUPOBAHUE U  OCYIIECTBIICHUE
JNICUCTBU B OKPYXalIIEW cpeae Ha
OCHOBE 3HaHMS IEJIed YCTOMYUBOTO
Pa3BUTHS YETIOBEUECTBA,

aKTHUBHOE HETIPUATHE JICUCTBUM,
MIPUHOCSIIIMX BPEJl OKPYKAIOILIEH CPEE;
-yMEHUE MIPOTHO3UPOBATH
HeOJIaronpusiTHbIC AKOJIOTUYECKUE
MOCJICACTBHUS MPEANPUHUMAEMBIX
JNEUCTBUM, IPENOTBPALLATH UX;

- pacmIMpeHHe ombITa ACATEIbHOCTH
JKOJIOTUYECKON HANPABICHHOCTH;

- OBJIQJieHHEC  HaBBIKAMHU  y4eOHO-
HCCIICIOBATEIILCKOM, MPOEKTHOMU u
COIIMAJIBHOM JIESATCIILHOCTH;

MOBEJIeHUST B OBITYy W TPYJAOBOM JEATETLHOCTH B  IEJISX
COXpaHEHUsI CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEbl;
YUUTHIBATh ONACHOCTh BO3ACHCTBUS HA JKUBbIE OPTaHU3MBI
ONpPENCIICHHBIX  BEIECTB, TMOHUMAas  CMBICI  [OKa3aTens
peeNbHOM H0MyCTUMOM KOHIIEHTpAlUU




2. CTpyKTYypa 1 coepkaHue 001eo0pa3oBaTeJJbHOM M CHUIITIMHBI « XUMHUD)

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4e0HOIl padoThI

TpynoeMKoCTh AMCHUIUIMHBI «XUMHs» Ha 0a30BOM ypOBHE COCTaBIseT 72 yaca, U3
KOTOpBIX 64 yaca — 0a30BBIM MOAYJb (6 pa3zenoB) U 8§ 4yacoB — MPHUKIATHON MOyJb (1
paszen), BKIIOYAIOMMN MPAaKTUKO-OPHUEHTUPOBAHHOE COJEPKAHUE CHEUUATbHOCTH
oreparopa UHPOPMAITMOHHBIX CUCTEM U PECYPCOB.

[IpuknanHo MoIynb BKIOYaeT oauH pasaen. Pazmen 7 «Xumus B ObITY U
MIPOU3BOICTBEHHOM JEeSATETbHOCTH YeJIOBEKa peanusyercs TUTSt BCEX
npodeccuit/cenuanbHOCTe Ha MaTepualie KEWCOB, CBA3aHHBIX C 3KOJOTHYECKOU
0€30MaCHOCThIO U OIIEHKOW MOCJEACTBUN OBITOBOM M MPOU3BOJCTBEHHON AESITEIBLHOCTH,
1o oTpaciisiM OyayIiei mpodeccuoHaTbHOM IeATeTbHOCTH 00yUarOIINXCA.

Bup yyeOHoI padoThI O0beMm B yacax
O0Bem 00pa3oBaTeIbHOM NPOrpaMMbl IMCHHUILIMHBI 72
B T.Y.

OcHOBHOe coJiep:KaHue 68
BT. U..

TEOPETUUECKOe 00yUeHUE 44
MPAKTUYECKUE 3aHATHUS 24
CamocrosiTenbHast paboTa 4
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE coepiaHue | .
(conep:kaHue MPUKIATHOTO MOTYJIs1)

BT. U..

TEOPETUUECKOE 00yUeHUE 4
MPAKTUYECKUE 3aHATUS 2
IIpome:kyTouHasi aTTecTANMA (324CT C OICHKOM)




2.2. TemaTH4YeCKHUIl IUVIAH U COAEPKAHNE TUCIUTLINHBI

HanMeHoBaHH Conep:xkanue yueOHOro Mmarepuasia (OCHOBHOe U ®opmup
Nnpo¢ecCHOHATbHO-OPUEHTHPOBAHHOE), O0bem | yemble
¢ pasaeros M Ja0opaTopHble M NPaKTHYeCKHe 3aHATHHA, | YACOB KOMIIeTe
Tem NPUKJIATHON MOYJIb HIIUU
1 2 3 4
OcHoBHOE coJiepKaHue 66
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 8
Tema 1.1. OcHOBHOE coep:KaHue 6 OK 01
Crpoenue Teopernueckoe o0yueHnue 4
aTOMOB
R — CoBpeMeHHas ) MO/IEJIb CTPOCHHUS aTOMa;.
STOMCHTOE I CUMBOIMYECKHI  SI3BIK  XUMHH. XUMUYECKUUI
- AJIEMEHT. OJIEKTPOHHash KOHQUTrypanus aroma.
MITICCKO Knaccudukanys XUMHYECKHAX 3JIEMEHTOB (s-, pP-, d-
CBS3I AJIeMEeHTHI). BaneHTHbIE 3JeKTpOHbl. BaneHTHOCT. |2
DIJIEKTpOHHAs  TpUpPOAAa  XUMHUYECKOW  CBS3H.
DIIEKTPOOTPULATENBHOCTh.  BUAbl  XUMHYECKOU
CBsI3U  (KOBaJICHTHAs, WOHHAs, MeTaJlInuecKas,
BOJIOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHuUs
IpakTHuyeckue 3aHATHUS 2
Pemenue 3aganuii Ha UCMOJB30BAHUE XUMUUYECKOM
CAMBOJIMKM W  Ha3BaHUM  COCIAMHEHHU IO
HOMEHKJIaType MEXAYHapPOIHOIO cor03a
TEOPETUYECKOW W NPUKIAJHOM  XUMHH W
TPUBHAIBHBIX ~ HA3BaHUW  JUII  COCTaBJICHUS
XUMUYECKUX (OPMyNT JBYXaTOMHBIX COCIMHEHUMN
(okcuaoB, Cynb(HUIOB, TUAPUAOB U T.N.) U APYIHX 9
HEOPraHUYECKUX COEIUHEHHI OTAENIbHBIX KJIAcCOB.
[IpakTyeckune 3aaHus Ha YCTaHOBJICHUE CBS3U
ME¥K]ly CTPOCHHEM aTOMOB XHUMHUYECKHX AJIEMEHTOB
u NEePUOANIECCKUM U3MEHEHUEM CBOWCTB
XUMUYECKUX DJIEMEHTOB M UX COCAUHEHUM B
COOTBETCTBHM C TMoOJoxeHneM llepuoanueckon
CHUCTEMBI.
Tema 1.2. OcHoOBHOe coxepxkaHmne 4 OK 01
Ilepuonnueckn | TeopeTnyeckoe o0yueHue 2 OK 02




U B3aKOH WU
tabmuma  J[.U.
MeunneneeBa

[Tepuoanyeckass cucremMa XMMHUYECKUX BJIEMEHTOB
.. Menpeneena. duznueckut CMBICIT
Ileppogmueckoro  3axkona /.M. Menneneesa.
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUUYECKUX
AIIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BCIICCTB B  COOTBETCTBHH C  ITOJIOKECHHEM
XMMHUYECKOro  ajeMeHTa B Ilepuoanueckon
cucteMe. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[lepuomnueckoro 3akona .M. Menneneena.
[Iporno3er /.M. MenneneeBa. OTKpBITUE HOBBIX
XUMHUYECKHUX DJIEMCHTOB.

HpaKaneCKoe 3aHATHEC

Pemenue MPAKTUKO-OPUEHTHUPOBAHHBIX
TEOPETUYECKUX 3aJaHUM Ha  XapAKTEPU3ALUIO
XAMHAYECKHX  JJIeMeHTOB  «Meraminueckue /
HEMeTaJlJIMYeCKHE CBOMCTBA,
BJICKTPOOTPULIATEIILHOCTh XUMHUYECKUX SJIEMECHTOB
B COOTBETCTBHM C MX B3JEKTPOHHBIM CTPOCHUEM U
MOJI0KECHHUEM B MIEPUOINYECKOU CHCTEME
xuMudeckux snemeHToB J[.1. MenneneeBa»

Paznen 2. XuMuueckue peakiuu

10

Tema 2.1.
Twurmbl
XUMHUYCCKUX
peakuuii

OcHOBHOe coepxkaHmne

Teopernueckoe o0yuenune

Knaccudukanuss ¥ TUIBI XUMHUYECKUX PEaKIUN C
y4acTUEM HeopraHudeckux BemiecTB. CocTaBieHUE
YPaBHEHHN pPEAKUUWA COCAUHEHUS, Pa3JIOKECHUS,
3aMelleHus, OOMeHa, B T.4. pEakluil TOpeHus,
OKHCJICHUS-BOCCTAHOBJICHUS.

VYpaBHEHUsI OKHCIECHUsI-BOCCTaHOBIIeHUs. CTerneHb
okucieHus. OKUCIUTENIb W  BOCCTAaHOBUTEIb.
CocraBieHue U YpaBHUBAHHE OKHUCIUTEIHbHO-
BOCCTaHOBHUTEIBHBIX peakiui METOJIOM
3JIEKTPOHHOTO Oananca. OKHUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE  pEaKIUu B IPUPOJIE,
MPOM3BOJICTBEHHBIX npoieccax u
YKU3HEICATEIIbHOCTH OPTaHU3MOB

IIpakTnyeckune 3aHATHS

OK 01




KonnuecTBeHHbIE OTHOLIEHHUS B XUMHHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbI B XMMHUU M PacCyeThbl IO
YPaBHEHHSIM XUMHYECKUX peakuui. Monp Kak
€IMHUIIA KOJIMYECTBa BellecTBa. MousipHas macca.
3aKOHBI COXpaHEHUs MacChl U DHEPrUU. 3aKOH
ABorazpo. MoutsipHbIi o0beM ras3oB.
OtHOcuTeNbHAs IUIOTHOCTh Tra3oB. Pacuersl 1o
ypaBHEHUSIM XUMHUYECKUX peaKuuii c
UCIIOJIb30BAaHUEM MAacChl, oObema (HOpMalbHbIC
YCJIOBUSI) Ta30B, KOJIMUYECTBA BEIIIECTBA

Tema

2.2

DJIEKTPOJIUTHYE

CKasia

IUCCOLIMAINA |
WOHHBII 0OMEH

OcHOBHOE coep:KaHue

Teopernueckoe o0yueHnune

Teopust AIEKTPOIUTHYECKOU Auccoruanuu. MoHBL.
DIIEKTPOIUTHI, HEANEKTPOJIUTHI. Peakiimy MOHHOTO
obmena. CocTaBiieHHE pPeaKIMii MOHHOIO OOMeHa
IIyTEM COCTAaBJICHUS WX IIOJHBIX M COKpPAICHHBIX
MOHHBIX YPAaBHEHHUM. Kucnotno-ocHOBHBIE
peakuuu. 3aJaHus Ha COCTaBJICHUE HOHHBIX
peaKumit

IIpakTnueckasi padora

CamocrositenbHast pabora “TUnbl  XUMHYECKHX
peakiuit”. HcciaegoBanue TUNOB (MO COCTaBy H
KOJIMYECTBY MCXOJHBIX M 00pa3yIOUINXCs BELIECTB)
Y TPU3HAKOB XUMHYECKUX peakumil. [IpoBenenue
peakuuii MOHHOTO OOMEHA, OMPENEJECHUE CPEe.bl
BOJHBIX PAcTBOPOB. 3aJlaHMsi Ha COCTaBJICHUE
VMOHHBIX PEaKIN

KonTpoabnass padora 1 CrpoeHue BemiectBa H
XUMUYECKUE PEaAKIINU

OK 01
OK 04

Pa3nea 3.

CTpoeHue 1 CBOIICTBA HEOPraHN4YECKHUX BellleCTB

18

Tema

3.1.

Knaccuduxanus

OcHOBHOE coep:KaHue

Teopernueckoe o0yyenune

OK 01
OK 02




, HOMEHKJIaTypa
U CTPOCHHUE
HEOPTaHUYECKU
X BELIECTB

[Ipenmer Heopranuueckoi xumun. Knaccudukarus
HEOpraHuueckux BemecTB. [IpocThie M CIOXKHBIE
BemiecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB
(OKcHBI, TUAPOKCHUJIBI, KHCJIOTBHI, COJIH).
B3aumMocBs3b HEOPraHUYECKHUX BEIIECTB.
Arperatssie COCTOSIHUS BEIIICCTBA.
Kpucrannmmueckue u amopdHbie BeriecTBa. THIIBI
KPUCTAIUINYECKUX peLIEeTOK (aToMHas,
MOJIEKYJISIpHAs, WOHHAas, MeTaJlITMYeCcKast).
3aBUCUMOCTh (PU3MYECKUX CBOWCTB BEIIECTBA OT
TUMA KPUCTAJUIMYECKON PpEIIETKU. 3aBUCHUMOCTD
XUMHUYECKOM AaKTHMBHOCTH BEIISCTB OT BHJA
XMMHUYECKOM CBSI3M W THUNA KPUCTALIMYECKOU
pemetku. [IpuarHBI MHOTOOOpa3us BEIIECTB

IIpakTnueckas padora

Homenkinartypa HEOPTaHUYECKUX BEILECTB!
Ha3BAaHHUE BEIIECTBA HCXOJ M3 UX XUMHUYECKOHN
(opMyIBl MIIM COCTaBICHUE XUMUYECKON (POPMYIIbI
UCXO/ISl U3 Ha3BaHMs BELIECTBA [0 MEXAYHAPOIHON
(MIOITAK) wnu TpuBHaibHON HOMEHKJIATYPE.
Pemenne MPAKTUYECKUX 3alaHNuH o
Kjaccu(uKanuy, HOMEHKIAType W XUMHUYECKUM
(dopMynamM HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB (yrapHbIM Ta3, YIJEKHUCIbIA ra3, aMMHuak,
raiieHas W3BECTb, HETallleHass W3BECTh, NMUThEBas
COJla U JPYTrUX): Ha3bIBaTh U COCTABIATH (OPMYIIbI
XUMHYECKUX BEILIECTB, OIPEIEIISTh
MPUHAIJIEKHOCTh K KJIAcCy. Hcrounnku
XUMUYeCKol uH(popmalu (CpelcTB MacCOBOU
unpopmaruu, cetb Muatepuer u apyrue). Ilouck
vH(pOpMaMKM MO Ha3BaHUSM, HACHTHPUKATOpaM,
CTPYKTYPHBIM (popMyIIam

Tema 3.2.
duzuko-
XHMHUYECKHE
CBOMCTBA
HEOPTraHUYECKHU
X BEIISCTB

OcHOBHOE coep:KaHue

Teopernueckoe o0yueHnune

Meramibl. OOmme (Qu3nyeckue M XUMUYECKUC
cBoiictBa  MeTaiuioB.  CrocoObl  MONTYYCHHS.
3HauCHUE METAJJIOB M HEMETA/UIOB B TMPHUPOJIEC U
KU3HENICATCILHOCTH 4YeJIOBeKa MW  OpPraHW3MOB.
Koppo3uss meTamioB: BHIbI KOPPO3WUH, CIOCOOBI

2

OK 01
OK 02




3alIUTbI METAJIJIOB OT KOPPO3UH

Hemeramnbl. OO0mue Qusnyueckue U XUMUYECKUE
CBOMCTBA HEMETAJUIOB. THWNHUYHBIE CBOWCTBA
HemeramuioB IV— VII rpynn. Knaccudukarus u
HOMEHKJIaTypa COEIMHEHUN HEMETAJLJIOB.
KpyroBopoTbl OMOTEHHBIX JIEMEHTOB B IPUPO/IE

XUMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOpPraHMYECKUX BellecTB (OKCHIOB, THIPOKCHIOB,
KHCIIOT, COJel u JAp.). 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB IPOCTBIX BEILIECTB,
BOJIOPOJHBIX COCAMHEHMI, BBICIINX OKCHIOB H
THJIPOKCHUIOB

HpaKanecmle 3aHATHUA

CocTaBiiecHUE YpaBHEHHN XUMHUYECKHX PEAKIMUN C
Y4aCTUEM IIPOCTBIX W CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METAJUIOB M HEMETAJUIOB;, OKCHJIOB
METaJUIOB, HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPTraHUYECKUX KHUCJIOT, OCHOBAHHUM U
aM(OTEpHBIX  TUIPOKCUJIOB,  HEOPTAaHUYECKUX
COJIEH, XapaKTepU3yIUX 150:¢ CBONCTBA.
KonTtpoJsbHasn padora 2 CaoiicTBa

HCOPraHN4CCKUX BCUICCTB

Tema 3.3.
Nnentudukau
S
HEOPTaHUICCKU
X BEIIECTB

OcHoOBHOe coaepxkaHue

Teopernueckoe o0yuenune

Pemienne 3agay mo XMMHMYECKMM CBOMCTBaM
METa/UIOB M HEMETAJUIOB, IO PACIO3HABAHUIO U
MOJYYECHHUIO COSAMHEHUN METAIIOB M HEMETAJIJIOB.
Nnentudukanus HEOPraHUYECKUX  BEIIECTB €
HCIIOJIBb30BaHUEM HX (DU3UKO-XHMHYECKUX CBOMCTB,
XapaKTEePHBIX Ka4yeCTBEHHBIX peaKInil.
KauectBennsie peakuuu Ha cynbdar-, kapOoHaT- U
XJIOpHUI-aHUOHBI, HA KATUOH aMMOHMS

CamocrosiTesibHas padoTa

OK 01
OK 02
OK 04




Pemenue ITPAKTUKO-OPUCHTHPOBAHHBIX
TCOPETUUCCKUX SaHaHI/Iﬁ Ha CBOﬁCTBa, COCTaB,
IMOJIYYCHUC u Oe3omacHoe HCIIOJIB30BaHHC
Ba)KHEHIINX HCOPTaHNYCCKHUX BCIICCTB B 6I>ITy 151
HpaKTquCKOﬁ ACATCIIbPHOCTHU YCJIOBCKA

2

Pa3nein 4.

CTpoeHne 1 CBOIICTBA OPraHUYECKHUX BeleCTB

18

Tema 4.1.
Knaccuduxanus
, CTpOCHHE WU
HOMCHKJIaTypa
OpTraHUYECKUX
BEIIECTB

OcHOBHOE coep:KaHue

TeopeaneCKoe Oﬁyqune

[TosiBneHWE W pa3BUTHE OPrAHUYECKOM XUMHM Kak
Hayku. [Ipenmer opranmyeckor XxumMuu. Mecto u
3HAYEHHE OpPraHU4YeCKOM XUMHH B CHCTEME
€CTECTBEHHBIX HaYK.

XHAMHUYECKOE CTPOEHUE KaK MOPANOK COECIMHEHUS
aTOMOB B MOJIEKYJIE COIJIACHO MX BaJICHTHOCTHU.
OCHOBHBIE  TOJIOKEHUS TEOPUHM  XUMHUYECKOTO
CTPOCHMS  OPraHMYECKHX  coeauHeHn  A.M.
bytiepoBa. YriepoaHbIi CKEJIET OpPraHUYEeCKOU
MOJIEKYJIBl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT
XUMHYECKOT0 CTpoeHus MoJeKyl. M3omepus u
U30MEPBI.

[Tonsitue o QyHkMoHanbHOM Tpynme. Pamukan.
[TpuHUUIIBI KJ1accuuKanuu OpraHUYeCKUX
coeauHeHn. MexIyHapoJHas HOMEHKIATypa |
OPUHLIUIIBI HOMEHKJIATyPbl OpraHUYeCKUX
coenunenuil. IloHaTne 00  a3zoTconmepKammx
COEIMHEHUSIX, OMOJIOTMYECKN aKTUBHBIX BEILECTBAX
(yrneBopax, KUpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIDHBIX ~ COEAMHEHUSX (MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHYyeckue 3aHATHS

Homenknarypa OpPraHUYECKUX COEIUHECHUN
OTACIBHBIX KJIACCOB (HaACBIIIICHHBIE,
HEHACBIIICHHBIE W apOMaTHYCCKUE YTIICBOJIOPOIBI,
CIIUPTHI, PEHOIBI, aTbACTHIbI, KETOHBI, KAPOOHOBHIC
kucimoTel W Ap.) CocraBieHWe TOJHBIX U
COKpAIIICHHBIX CTPYKTYPHBIX dbopmymn
OpPraHUYeCKUX  BEIIECTB  OTISIBHBIX  KJACCOB,

OK 01




UCIIONb3Ysl MX HAa3BaHUS IO CUCTEMATHYECKON U
TPUBUAIBLHON HOMEHKIJIaType (ITHIIEH, aleTUJIeH,
rmnepuH, (eHon, ¢GopMambaeTHI,  YKCyCHas
KHCJIOTa, TTUIUH). PacueTsl npocteimei hopmyibl
OPTraHUYECKON MOJIEKYJIbI, UCXOAS U3 3JIEMEHTHOTO
cocrtaBa (B %)

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COEIMHEHUU

OcHoOBHOe coaepxkaHue

TeopeaneCKoe Oﬁyqune

OU3MKO-XUMUYECKAE  CBOMCTBA  OPraHUYECKUX
COCIMHEHUM OTJEIbHBIX KJIacCOB (0COOEHHOCTU
KJ1accu(uKauu U HOMEHKJIATyphl BHYTPU KJIAcca;
FOMOJIOTHYECKUM  psig  u  obmas  gopmyna;
u3oMepus; (PU3NYECKUE CBOMCTBA; XUMHUYECKUE
CBOMCTBA; CIIOCOOBI MOTYUYCHHUS):

—  IpenenbHble  YIJIEBOAOPOABl  (alKaHbl U
LHUKJIOANKaHbl). ['OopeHue MeTaHa Kak OJIUH U3
OCHOBHBIX MCTOYHUKOB TEILIa B MPOMBIIUIEHHOCTH
u ObiTy. CBOWMCTBa MNPUPOJHBIX YIJIEBOJOPOIOB,
HaxO0JICHUE B NPUPOJIE U IPUMEHEHNE AJIKAHOB;

— HeMpeIeNIbHbIC (AJIKEHBI, ATKUHBI U aJIKaIUCHBI) U
apoMaTUYECKHE YTJIEBOIOPOIBL. I'openue
allETUJICHA KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO
TJIAMEHHM JIJ1s1 CBapPKU U PE3KU METAILJIOB

— KHUCJIOPOJICOCPIKAIUE COCTUHEHUS (CIUPTHI |
¢deHonbl, KapOOHOBBIE  KUCIOTHI W 3QUPHI,
aNbACTUIBI W KETOHBI, OJKUPBI,  YIJIEBOJBI).
[IpakTnueckoe  NPUMEHEHHWE  DTHJICHTIIMKOJSI,
rimiepuHa, genona. [Ipumenenne dhopmanbaeruia,
aleTanbleruaa, YKCYCHOM KHCIOTBL. Mbuia Kak
COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moromue
CBOWCTBA MbLIa

—  a30TCOoJEp)Kalllle COEINWHEHHS (aMHUHBI MU
AMUHOKUCIIOTHI, Oenku). BbICOKOMOJIEKYISIpHBIE
COETUHEHUS] (CHHTETUYECKHE U OHOJOTHYECKH-
aKkTHBHbIE). MoOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BeHO. [lonmuMepuzanus 3THIEHAa KaK OCHOBHOE
HaIlpaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernueckas CBiA3b MCXKOY KjIacCaMH

OK 01
OK 02
OK 04




OpraHU4Y€CKHX COCIMHECHU I

HpaKTH‘leCKHe 3aHATHUA

CBoiicTBa OpraHMYECKUX COEIMHEHHM OTIEIbHBIX
KJaccoB  (TpUBMAJbHasT U MEXKAyHapoJHas
HOMEHKJIATypa, XHUMHYECKHE CBOMCTBA, CIIOCOOBI
MOJIyYEHHUS] ): npeiesibHbIe (ayikaHbI u
[IUKJIOQJIKAHbI), HEMIpeAeNbHbIE (AJKEHBI, alIKUHBI U
QIKaJUEHbl) M apPOMATUYECKHUE YIJIEBOJOPOIbI,
CUpTHl U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U AUPHI,
anbACTUAbl U KETOHBI, aMUHbI U AMUHOKHUCJIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs. 3aJaHus Ha
COCTAaBJICHUE YPABHECHHM XUMHUUYECKUX pEaKUUld C
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuid (B TOM 4YHUCIE IO
[IPEIIOKEHHBIM LEernoYKam IpEeBpaICHU),
XapaKTEepU3yOIIUX XUMHAYECKHUE CBONCTBA
OPraHUYECKUX COCIAVUHEHUN OTHEIBHBIX KJIACCOB,
CHOCOOBI MX MOJYyYEHUS! U Ha3BaHUE OPraHUYECKUX
COEAMHEHNH 110 TPUBUAIBHON WIIH MEXIyHAPOIHON
CUCTEMATUYECKON HOMEHKIIATYpe.

Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJlaHu M Ha CBOMCTBA
OPTraHUYECKUX COCMHEHUN OTIEIbHBIX KJIACCOB.

Pemienne 3amau Ha “IIpeBpailieHus OpraHUYECKHUX
BEIIECTB IpU HarpeBaHuu'. MogenupoBaHue
MOJIEKYJI U XMMUYECKUX IIPEBPAILCHUN Ha IIpUMeEpe
ATaHa, dTUJICHA, AllETUIICHA U JIp.

Tema 4.3.
Nnentudukamm
s OPTaHHYECKHX
BEIIECTB, 150.¢
3HAUYEHUE U
NpUMEHEHUE B
OBITOBOU 5
IIPOU3BOJICTBEH
HOU

OcHOBHOe coepxkaHmne

Teoperuueckoe o0yueHnue

buooprannueckue coeauHenus. llpumenenune wu
Ouonoruyeckas posib  yrieBoJioB. OkwuclieHue
YyIJIE€BOJOB —  HWCTOYHUK  DHEPIUHM  JKHUBBIX
opranu3moB. O0jacTu NPUMEHEHUS] aMUHOKHCIIOT.
[IpeBpamienuss OenKOB TMHUIIM B OpPraHU3ME.
buonoruueckue pynkunun 6enkos. buonornyeckue
¢yHkuuu xupoB. Ponb opraHnyeckoid XMMUU B

OK 01
OK 02
OK 04




ACATCIBHOCTH
YCIO0BCKa

pelieHun MpoosIeM MUIIEBON OE30MMaCHOCTH

Ponb opranvdeckoil XuMUU B PEIICHHH MPOOJIEM
DHEPreTHYecKod Oe30MacHOCTH, B  PA3BUTUHU
MEIULUHBI, CO3IAHUM HOBBIX MAaTEpUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIUU (asIbTepHATUBHBIE
UCTOYHUKHU 3Heprun). OnacHOCTh BO3JACHCTBUS Ha
KUBBIE  OpraHMW3Mbl OpPraHUYECKUX  BEIIECTB
OTZIENBHBIX KJIAccoB (YIJI€BOAOPOIBI, CIHUPTHI,
(eHOoNBl,  XJIOPOPraHUYECKHE  IMPOU3BOJHBIE,
aNbAETUIbl U JIp.), CMBICI MOKa3aTesl MPEETbHO
JOIIyCTUMOM KOHLIEHTPALIUU

CamocrosiTesibHasi paboTa

Pemenue 3a1a4 Ha UAEHTU(UKAIIMIO OPraHUYECKUX
COCIMHEHMI OTIEIbHBIX KJIACCOB (HA IpUMeEpe
aNbJIETUI0B, KpaxMalla, YKCYCHOM KHUCIIOThI, OEJTKOB
U T.I.) C UCMOJb30BAHUEM HMX (DU3UKO-XUMHUUYECKUX
CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHM.
Jlenatypanusa Oenka mnpu HarpeBaHuu. lIBeTHbIe
peakuuu 06enkoB. BO3BHUKHOBEHHE aHATMTUYECKOTO
CUTHAJIa C TOYKU 3PEHUS XMUMHUYECKHX IPOLIECCOB
Ipyd  NOpPOTEKAHMM  KA4eCTBEHHOM  peakIuw,
MO3BOJISAIOLIEH UAECHTU(PHUIMPOBATH MPEATI0KEHHBIE
OpraHUYeCcKUe BEIECTBA

2

Pa3nea S.

Kunernveckmue ]| TePMOAUHAMMHYECKHUE
3aKOHOMEPHOCTH  NPOTEKAHUS  XHUMHUYECKHX
peakuui

6

CkopocTb
XUMHYSCKHUX
pEaKIUi.

XUMHAUYECKOE
paBHOBECHUE

OcHOBHOe coepxkaHmne

Teopernueckoe 00yueHnune

CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3JInYHBIX
(akTOpoB: MPUPOABl PEArUPYIOMIMX  BEIIECTB,
KOHLIEHTpaIuu pearupyromumx BEIECTB,
TEMIIEPATYpPhI " TUIOIAIN pEaKLIMOHHON
NOBEpXHOCTH. TeroBble 3(PPEKThl XUMHUECKUX
peakuuil. OK30- U SHAOTEPMHUECKUE, PEAKIIHH.

OK 01
OK 02




OO6patuMocTh peaknuii. XUMUYECKOe PaBHOBECHE U
€ro CMENIeHWE TOoJA  JECWCTBUEM  Pa3IMYHBIX
(dakTopoB  (KOHILEHTpAlMs  pPEarecHTOB WU
POJYKTOB pEaKIuH, JaBJICHUE, TeMIepaTypa) ajs
CO3JaHUsl ONTHUMAJIBHBIX YCJIOBHM MPOTEKaHUs
xuMudeckux npoueccos. [Ipunnun Jle [larense

HpaKTH‘leCKHe 3aHATHUA

Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha
aHanu3 (PaKTOpPOB, BIHUAIOIIMX HA H3MEHEHHE
CKOPOCTH XMMHYECKOW PEaKlIHH, B T.4. C NO3ULUN
HKOJIOTMYECKH 11€71ecCO00pa3HOro MOBEACHHUS B OBITY
U TPYAOBOW JEATEIBHOCTH B LENSAX COXPAHEHUs
CBOETO 3JI0POBbS U OKPYXAOLIEH IPUPOJHOU
Cpensl.

Pemenne npakTHKO-OpHEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenue — npuHnuna  Jle-lllarense A
HAXOXKJECHUS HAIPABICHUS CMEIICHHS PaBHOBECUS
XUMUYECKOM peakuuu W aHaiu3  (aKkTopoB,
BIIUSFOILAX Ha CMEILIEHHE XUMHYECKOTO
paBHOBECUS

KonTpoabnasa padora 3 CKOpoCTh XUMHUYECKHX
peaKuui 1 XUMHYECKOE PABHOBECHE

2

OK 01
OK 02

Pa3nea 6.

PacTBoOpsI

Tema 6.1.

[loasTne
pacTBopax

(0)

OcHOBHOe coepxkanmne

Teopernueckoe o0yueHnmne

PactBopenue kak (PU3MKO-XUMUYECKHUM TMpoIiecC.
PactBopel. CrnocoObl MPUTOTOBJIEHHS PaCTBOPOB.
PactBopumocTe. MaccoBasi [1o1s1 pacTBOPEHHOIO
Bemectea.  CMbICT  TOKazarenss — MNPENEIbHO
JOMYCTUMON KOHLIEHTPALIMM M €r0 HCIIOJIb30BaHUE
B OIICHKE PKOJIOTUYECKON OE30MacCHOCTH.

[TpaBumna 3KOJIOTUYECKHU 1eaecoo0pa3Horo
MOBEJICHUSI B OBITY W TPYAOBOW JEATEIHHOCTH B
LHENIX  COXPAHEHUsS  CBOETO  3JI0POBbSI U
OKpYXawued NOPUPOJAHOM  Cpeapl;  OMACHOCTH
BO3JICMCTBUS HA KUBbIC OPraHU3Mbl OMPEICIICHHBIX

OK 01
OK 02
OK 07




BCIICCTB.

CamocrosiTesibHasi padoTa

Pelienre mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a/IaHU Ha PacTBOPBI, UCIOJIb3YEMBIE B OBITOBOM U
IPOU3BOJICTBEHHOM JEATEILHOCTH YEI0BEKa

2

Tema 6.2.
HccaenoBanue
CBOICTB
pacTBOPOB

OcHOBHOE coep:KaHue

IIpakTH4eckoe 3aHATHE

CniocoObl BBIpaKEHHSI KOHIIEHTPALMKA PACTBOPOB

Pemienne 3amad Ha NOPUTOTOBJIEHHUE PACTBOPOB
[IpuroroBieHue pacTBOPOB 3aJaHHON (MacCOBOM,
%) KOHIICHTPALIUU (c MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOMPOCAMH) U OIpeAcICHUE
Cpelbl BOJHBIX PaCTBOPOB.

OK 01
OK 02
OK 04

IIpodeccuoHaIBLHO-OPUEHTUPOBAHHOE COAEPKAHME

(conep:kaHue MPUKJIATHOTO MOTYJISA)

Pa3znen 7.

XumMussi B ObITYy H
AEATEJbHOCTH YeJI0BEKA

l'lpOI/I3BOIlCTBeHHOI7[

Xumusi B OBITY
U
IPOU3BOJICTBEH
HOWU
NeSATEIbHOCTH
YeJI0BEKa

OcHoOBHOe coaepxkaHue

Teopernueckoe o0yuenune

Hogeimme OOCTMXKEHHUS XUMHAYECKOM HAyKH |
XMMHUYECKOW  TexHosioruu. Ponp xumuu B
00€eCreyeHnn 3KOJIOTMYECKOW, IHEPreTUYEeCKOl U
MUIIEBON O€30MaCHOCTU, PA3BUTUU MEIULMHBI.
[IpaBuma mnoucka ©  a”HaIu3a
uHbopMallMM M3  PA3IMYHBIX  HMCTOYHHKOB
(Hayunass u  ydeOHO-HayuyHas  JHTepaTypa,
cpencTBa MaccoBoi nHpopmarmu, ceth MIHTepHEeT)

XAMHUYECKOU

IIpakTHUyeckue 3aHATHS

I[lonck w© aHanM3 KEWCOB O MPUMEHEHUU
XUMUYECKUX BEIIECTB W TEXHOJOTUHA C Y4eToM
Oynymielt npodeccuoHambHON JEeATEIHLHOCTH IO
TEMaM: BaXHEWIIIHE CTPOUTEIbHBIE MaTEpHUabL,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKd, CTEKIO,

OK 01
OK 02
OK 04
OK 07




KE€paMuKa, MaTCpHaJibl JJIA QJICKTPOHUKH,

HaHOMAaTCpHaAJbl, TCKCTUJIBHBIC BOJIOKHA,
HCTOYHHUKHU OHCPIruu, OpPTraHNYCCKHC )51
MHUHCPAJIBHBIC yzxo6peHH;1, JICKApCTBCHHBIC

BCIIIECTBA, OBITOBAs XUMHUS.

3amura: IlpencraBneHue pe3ynbTaToOB peLICHUS
KeiicoB B (hopMe MUHH-IOKJIa/1a C pe3eHTalueH

IIpomexkyTouHasi arrecTanmusi MO AUCHMUILIUHE
(3auer)

Bcero

72




3.1. Jlua peanu3anuu NPOrpamMmbl y4eOHOHM JTUCHMILIMHBI MPeIyCMOTPEHbI
cJaeAyoIye creluaJbHble MOMelleHHs

3. YCJIOBUSI PEAJIM3AIIAU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHDBI «XUMUSA»

3.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePUAJIBLHO-TEXHHUYECKOMY 00ecredeHHIo

Jns  peanuzauuy MOporpamMmbl  AUCHUIUIMHBL  JTOJDKHBI  OBITH  MPEIYyCMOTPEHBI  CIENYIOIIHE
CIeIMAlIbHBIC IOMENICHUS: YUeOHBIH KaOMHET XUMHUH H/IIN yI4eOHON XUMUYIECKOM Tab0opaTopuu.

IMomemenue Ne - 412. JlabopaTropusi XuMuu

CTOJEI — 14 mT.,

CTYJbs - 28 WT.,

CTOJI M CTYJI IpenoAaBarens — 1 mir.,

TpubOyHa — 1 mrt.,

Jocka menoBast — 1 T,

[lepcoHanbHBI KOMIBIOTEp C MOJKIIOYEHHEM K ceTu «MHTepHeT», MPOeKTOp, MHTEepaKTUBHAs
nocka— 1 mT, nputep, yaeOHO-HATISIAHBIE TOCOOUS - B 3JIEKTPOHHOM BH/IE.

O0opynoBanue JiabopaTopun XuMuUM: XUMUYEcKas MMOCyJa, XMMHUYECKHE PEAKTHBBI, BBITSKHOU
mkad Ui XUMUYECKOW MOCYIbl - 2 IIT., aBTOKJIaB HAcToiIbHBIA DGM-200, AkBa AUCTHIUIATOP
anextpudyeckuii, Becbhl CAS SW-10, Becst CAS SW-5, Bechbl 3J€KTpOHHBIC aHAIUTUYECKHE,
mukpockon Anbramu [IOJIAP 3 — 2 wt., Mukpockon Anbramu BMO — 6 mit., Mukpockon AnbTaMu
136T, mukpockon Ouonornueckuit buomam W, MHUKpPOTOM, TIa30XHIKOCTHBIM Xpomarorpad
«MumuxpoMm  5-3», MUHHU-IKCIpPECcC-IadopaTopusi  J/KOMIUIEKC oOcneoBaHUs  XUMHYECKOU
3arpsi3HEHHOCTH OKpyXkatouieil cpensl «lluenka», mMuHH-3Kcmpecc-nabopatopusi «lluenka-P» B
KOHTEWHEepe-yKJIaJIKe THUIa «KeWc», Moiika jaboparopHas — 2 IUT., HA0Op I OMpeneTeHUs
AIIEKTPONPOBOIHOCTH PACTBOPOB, HAOOP CTEKJISIHHOM MOCYJbl AJis J1abOpaTOPHBIX Lienei, mpudop
JUIslL W3MEpPEHUs] KHUCJIOTHOCTHM BBOJAHBIX pacTtBopoB (PH-merp, hp-150 MM), tepmocrar
CYXOBO3IYIIHBIN, TeHTpudyra nadoparopHas, mudpoBas OKyJspHas kamepa 3 Miukc, mikad
CYIIMIIbHO-CTEPIIIN3AIMOHHBINA, JJIEKTPUUYECKUA Tpubop st cymku mocynsl  [19-2010,
aneKTpudeckuil npubop Mmemanka MarHuTHass MM-135 Tarnep (mo 10 1.), MEH3YpKH, HMUIETKH-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYIbl, IPEIMETHbIE U MOKPOBHBIE CTEKIIA, IUIAHILIETHI JJIs
KaleJbHBIX peakiuil, puibTpoBajibHas Oymara, IPOMBIBAJIKHM, CTEKJIIHHbIE MPOOUPKH, PE3UHOBBIE
npoOku, GhoHAPUKH, HAOOpP PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, INITATHUBBI JUIsI TPOOHMPOK; MEpHBIC
UUJIUHAPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKU JIeTUTENbHbIE InHApruyeckue (50-100 mi), crynku ¢
necTukoM, GapdopoBble YalKu, MUHIETH, GUIBTPHl OyMaKHBIC, BaTa, Mapiis, 4acOBHIE CTEKIIA,
AIIEKTPOTUIUTKHU, JIA0OpaTOPHBIC IITATUBBI, COIUPTOBBIC TOPETKU, CIIMYKH, TMPUOOp NS MOTYICHUS
ra3oB (WU IPOOHpPKa ¢ Ta300TBOIHOM TPYOKO#), epsKaTenu sl MPOOUPOK, CKIISTHKH JIJISl XpaHSHHSI
PEaKkTUBOB, pa3JaTOYHbIE JIOTKHU;, xumMuyeckue ctakansl (50, 100 u 200 mun); mmarenu; MUHLETHI;
TUTEJbHBIC IIUIIBI; CEKYHIOMEpPHI (TaiiMepsl), MepHbIe Tpooupku (Ha 10—-20 mi1) 1 MepHBIe KOJIOBI
(25, 50, 100 u 200 M), BoasiHAst OaHs (MJIH TEPMOCTAT), CTEKIISTHHBIC MMAJOYKU; KOHHYECKHUE KOJIOBI
st tutpoBanust (50 u 100 mi); MHAMKATOpHBIE MOJOCKU A onpeneneHus pH u cranmapTHas
MHAMKATOpHAs IIKajla, yHUBEPCAIbHBIA MHIMKATOP; NUneTku Ha 1, 10, 50 mu (unm no3atopsl Ha 1,



5 u 10 M), OOpeTKH I TUTPOBaHUS, MeaunuHCKUEe mmpuibsl Ha 100—-150 mu, mabopaTopHbie
W/WJH aHATUTHYECKUE BeChl, pH-MeTpbl, CyImuIbHEIN mKkad, u ap. 1abopaTopHOoe 000pyaOBaHUE.

3.2. UudopmanuonHoe obecneyeHne peajau3alui MPorpaMmmbl
3.2.1. OcHOBHBIE MeYATHBIE W YIEKTPOHHbIE M3IAHUA

1. Xwumus: yueOuuk mns By3oB/ [O. A.Jlebene, I. H. @®ageeB, A.M. I'onyGes,
B. H. lllanosan ; mox obmelt pexakmueii I'. H. daneeBa. — 3-e usn., nepepad. u mon. — Mocksa :
MznarensctBo Opaiit, 2025. — 445 c. — (Bricmiee obpazoanue). — ISBN 978-5-534-21209-9.
— Tekcr : omektponHbli // OOpazoBarenpHas 1miatdpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/566059

2. Xwumwus. 3alauHUK : ydeOHOE mocoOue s cpeiHero npodeccuoHanbHOro oopasopanus /
nox ob6mei pemakiuer I'. H. ®aneeBa. — Mocksa : WznarensctBo FOpaiit, 2025. — 238 c. —
(ITpodeccuonanshnoe obpazosanue). — ISBN 978-5-9916-7786-8. — Tekct : 31eKTpOHHBIA //
Oo6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561902
3.2.2. JlonoJiHUTEIbHbI€ HCTOYHUKH

3. Hukonbckuii, A. b. Xumus : y4eOHUK U MPAKTHKYM I CPETHETO TPOPECCHOHATIBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3a., mepepab. u jgon. — MockBa :
UznatensctBo FOpaiit, 2025. — 507 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-
534-01209-5. — Tekct : anexTponHbIi // OOpa3oBarensHas iardgopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/562271

4. Pocun, U.B. Xumus: yuyeOHMK M NPAKTUKYM MJIs CpEIHEro mNpo¢eCCHOHAIBLHOTO

obpazosanus / 1. B. Pocun, JI. JI. Tomuna, C. H. ComoBbeB. — Mocksa : M3natenscTBo HOpaiit,
2025. — 328 c. — (Ilpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-02484-5. — Texkcr :
3JIEKTPOHHBIN /1 O6pazoBatenbHas mwiatopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/580187

4. KoHTpOJIb 1 OlleHKA Pe3yJbTATOB OCBOCHHS Y4eOHOW JUCIUIIIHMHBI

Kox m
HAUMEH
OBaHHe
¢popmup (Moayas/Pa3nen/Tema [Pesyabtar o0ydyeHusi | THIbI OLEeHOYHBIX MEPONPUATHH
yeMbIX
KOMIIET
CHUMH

OcHoBHOE coaepKaHue

DopMyHpPOBATH
0a30BbI¢ NOHATHA H
3aKO0HbI XUMHUH

Pazgen 1. OcHOBBI
CTPOEHUS BellecTBa



https://urait.ru/bcode/566059
https://urait.ru/bcode/561902
https://urait.ru/bcode/562271
https://urait.ru/bcode/580187

Konx wm

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHUMH
1.1 | OKO01 Crpoenue atoMoB |COCTaBIISITh 1. Tect «Ctpoenue aTOMOB
XUMHUYECKHUX DJIEMEHTOB|XUMHUYECKUE (GOPMYJIIbI|[XUMUUYECKHX JJIEMEHTOB W MpUPOJa
U MPUPOJIa XUMHUYECKOU |COeAMHEHUHN B|XUMHUYECKOU CBS3HU.
CBA3U COOTBETCTBUU co
CTCICHBIO  OKHCICHILS 2. 3anauun Ha COCTAaBJICHHE
N HMUHECKIX XI/IMI/I‘ICCKI/Ii( dbopMysT TByXaTOMHBIX
SIIEMEHTOB, HCXOMS H3 coequHEHUN (OKCUIOB, CYIb(HUIOB,
BACHTHOCTI | TAAPHIIOB 1 T.IL.).
QJNIEKTPOOTPULATENIBHO (3. 3ajgaHuss Ha  MCIOJb30BaHUE
CTH XUMUYECKOM CHUMBOJIMKM U Ha3BaHUI
COCTMHEHU I o HOMEHKJIaType
MEXIYHAPOJIHOTO COr03a
TEOPETHUYECKOW U NMPUKIIAJTHON XUMHUHU
U TPUBHAIBHBIX  Ha3BaHUU  JJIA
COCTABJICHUS XUMHUYECKHX (HOpMYI
JIBYXaTOMHBIX COEIUHEHUN (OKCHIIOB,
Cynb(UI0B, THAPUIAOB U T.OI.) U
JIPYTUX HEOPTaHMUYECKUX COCIMHEHUI
OTZIENIbHBIX KJIaCCOB
1.2 | OKO0l IIepnonnueckuit 3akoH 1| XapakTepu3oBaTh l. Tect «Meramnyeckue /
OK 02 |Tabmuma J.N.|xumrueckne HEMETANTUYECKUE CBOWCTBA,
Meneneena 3JIEMEHTHI B|3JIEKTPOOTPULATENBHOCTh U CPOJCTBO
COOTBETCTBUM C MX|K DJIEKTPOHY XHMHUYECKHX 3JIEMEHTOB
MOJIOKEHUEM B|B COOTBETCTBUE C HX DIJIEKTPOHHBIM
MEePUOIUYECKON CTPOGHHEM M  TIOJIO)KEHHUEM B

CHUCTEME XHUMHYECKHUX
3JIEMEHTOB J.N.
MenpeneeBa

NEePUOINYECKON CUCTEME XUMHUECKUX
anemenToB .M. Menaeneeray.

2. Ilpaktuueckue  3agaHusg  Ha
YCTaHOBJICHHE CBSI3U MEXIY
CTPOGHHEM  aTOMOB  XHMHYECKHUX
9JIEMEHTOB u MEePUOTUYECKUM
H3MEHEHHEM CBOMCTB XHMHMYECKHX
DJIEMEHTOB W WX COEIWHEHHH B
COOTBETCTBUH c IMOJIOKEHHUEM
[Tepuonuueckoit cucreme.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE




Konx wm

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHUMH
TEOPETHYECKUE 3a/laHus Ha
XapaKTepU3aLnio XUMUYECKUX
JJIEMEHTOB: «Metammyeckue  /
HEMETAJUIMYECKUE CBOICTBA,
3JEKTPOOTPULIATEILHOCTh U CPOJICTBO
K JJIEKTPOHY XUMHUYECKUX HJIEMEHTOB
B COOTBETCTBHUE C HUX DJIEKTPOHHBIM
CTPOGHHEM ¥  TIOJIO)KCHHEM B
MEePUOIUYECKON CUCTEME XUMHUECKUX
anemeHToB JI.W. MeHneneeBay
2 Pasten 2. Xumuuecke XapakrepuszoBartb |KoHTpoabhas padora
TUNBI  XuUMU4Yeckux |«CTpoenune BelllecTBa u
peakuuu .
peaxiuii XHUMHYECKHEe peakIum»
21 | OKO01 Tunel xummnueckux [CocraBiaTh peakuuu|l. 3agaun Ha cocTaBiIeHUE ypaBHEHUN
OK 04 |peakumii COCIMHEHMS, peakuuii:
pasnokeHusi, oOMmeHa,|— COCIMHEHMS, 3aMeIleHMUs],
3aMeIleHHS, pasnoxeHusi, 0OMeHa,
OKUCITUTEIHHO- — OKUCJIUTENHHO-
BOCCTAHOBUTEJIBHBIE |BOCCTAHOBUTEIBHBIX  pEaKIuil  C
peakiuu WCTIOIb30BAaHUEM MeTo/1a
3JIEKTPOHHOTO OajaHca.
2. 3agaun Ha pacueT MacChl BEIIEeCTBa
Wi 00bEéMa
ra3oB I0 HU3BECTHOMY KOJIMYECTBY
BEIIIeCTBa, Macce WIH 00bEMY OTHOTO
U3 YYaCTBYIOILMX B PEAKI[MU BEIIECTB;
pacy€Tsl
Macchbl (oOBbéMma, KOJIM4YeCTBa
BEILIECTBA) MPOJYKTOB PEAKLUH, €CIU
OJIHO U3 BEILIECTB UMEET MPUMECH
2.2 DNeKTpoNIuTHYECKast CocTaBiIdTh 1. 3agaHus Ha COCTaBJICHUE
JUCCOIMAIMsl U MOHHBIN | ypaBHEHUS MOJIEKYJISIPHBIX U MOHHBIX PEAKIUN C
oOMeH XUMUYECKUX PEaKlUM|ydacTHeM KHUCIOT, OCHOBAaHMH U
MOHHOTO oOOMEeHa c|coyiel, YCTaHOBIEHHE  HM3MEHEHHs
y4acTHEM KHCJIOTHOCTH CPEIBI

HCOPTaHNYCCKUX




Konx wm

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHLM I
BEILIECTB 2. JlabopatopHas pabGorta "Tumbl
XUMHUYECKHUX peakiuii”
3 Paznen 3. Crpoenue u|Uccaenoarn KonTpoabHasi padora
CBOMCTBA CTPOEHHE U CBOMCTBA -
HEOPraHUYecKuX HEOPraHUYeCKHX NGt HeopraHuHeciiX
BeleCTB BelIeCTB Bemects>
3.1 |OKO0l |Knaccudukanus, Knaccupumuposare |1, Tect «HomeHkmarypa u Ha3BaHuE
HOMEHKJIaTypa Y |HEOPTraHUYECKHE HEOPTaHWYECKUX BEIIECTB HUCXOMS W3
CTPOEHHUE BEILECTBA B|UX  XUMHYECKOH  (QOpMYyIbl  WIH
HEOPraHUYECKUX COOTBETCTBUM C UX|COCTAaBIEHUE XUMHUYECKOU (POPMYIBI
BEILIECTB CTPOCHHEM HUCXOs W3 Ha3BaHMS BEIIECTBA IO
MEXIYHApOJAHOU WM TPUBHAIBHOU
HOMEHKJIAType».
2. 3ajgaun Ha pacyeT MacCOBOM IOJHU
(Macchl)  XMMHUYECKOTO  DJIEMEHTa
(coenuHeHUsT) B MOJIEKYIe (CMECH).
3. IlpakTuueckue  3amaHust 1O
KJIacCH(pUKAIlMU, HOMEHKJIAType |
XUMHUYECKUM dhopmynam
HEOPTraHUYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB.
4. Ilpaktuueckwe  3aJaHus  Ha
OITpeJIeIICHNE XUMHYECKON
AKTUBHOCTH BEIIIECTB B 3aBHCHUMOCTH
BHUJIa XMMHYECKOM CBSI3M U THIMA
KPUCTAJUTMYECKOMN pEeIETKH
3.2 |OKO01 DU3UKO-XUMUYECKHE YcranaBiuBaTh 1. Tect «OcoOeHHOCTH XUMHUYECKUX
K02 CBOMCTBa 3aBHCHUMOCTh (PH3UKO-|CBONCTB OKCHU/IOB, KHCJIOT,
OK0 HEOPraHUYeCKUX XUMHUYECKUX CBOMCTB|OCHOBaHUMH, aM(pOTEepPHBIX
BEIIIECTB HEOPraHUYECKHUX THUAPOKCHJIOB U COJICH».
BEILECTB OT CTPOEHUS
2. 3amanus Ha COCTaBJIEHUE

aTOMOB M MOIJICKYJ, a
TaKXC THUIIA
KpHCT&J]J'IH‘ICCKOfI

YpaBHEHUN XUMHUYECKHUX PEAKIUuh ¢
y4aCTUEM TPOCTBIX M CJIOKHBIX




Konx wm

HAHMeH
OoBaHHe
Ne | popmup |Monynn/Paznen/Tema |Pesyiabrat o0ydyenusi | THIIBI OlIEeHOYHBIX MePONPHUATHIA
yeMbIX
KOMIIeT
CHLM I
pelIeTKH HEOPraHUYECKUX BEIIECTB: OKCHIOB
METaJJIOB, HEMETAIJIOB u
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKHUX KHCIOT, OCHOBAHMU
u amM(OTEepHBIX TUJIPOKCHJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTepU3yIOIIUX MX CBOWCTBA U
CHOCOOBI TOTyYEHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOpETUYECKHe 3aJaHusl Ha CBOICTBa
u MOJIy4YeHue HEOPraHUYECKUX
BEIIECTB
3.3 | OKO01 Nnentudukanus HccnenoBarh 1. [IpakTHKO-OpUEHTUPOBAHHBIE
HEOPraHUYECKUX KaueCTBEHHbBIC 3a/laHus 1o COCTaBJICHUIO
0K 02 BELIECTB peaxkuuu XUMHUYECKUX pEeaKklIMid C y4JacTHEM
OK 04 HEOPraHUYECKUX HEOPTraHUYECKUX BEILECTB,
BELIECTB HCIOJIb3YEMBIX JUIs ux
UACHTU(DUKAITIH.
2.JlaGopaTopHas pabora:
“Upentuduxanust  HEOPraHUYECKHX
BEIIECTB”
4 Paznen 4. Crpoenue u|UccaenoBarn KountpoJasHnas padora
CBOMCTBA CTPOEHHE U CBOICTBA .
OpPraHn4ecKux OPraHu4ecKux «Crpoenue " cBoucTha
p— p—— OpPraHu4ecKHX BellecTB)




Konx wm

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHUMH
41 |OKO1 Kinaccudukanms, KnaccudumupoBars 1. 3aganus Ha cocTaBlIEeHHE HA3BaHUM
CTPOEHHUE Y |OpraHu4ecKue OpraHUYECKUX COEIMHEHHI o
HOMEHKJIaTypa BELIECTBA B|TpUBUAJIBHOW WM MEXIYHAPOIHOU
OpraHUYECKUX BEUIECTB |COOTBETCTBUU C MX|CHCTEMATHUYECKOW HOMEHKIIATYPE.
CTPOCHHEM
2. 3ajaHus Ha COCTABIICHUE TIOJIHBIX U
COKpPAIICHHBIX CTPYKTYPHBIX (OpMYI
OPraHWYECKUX BELIECTB OTAEJbHBIX
KJIACCOB.
3. 3agaun Ha OIpeJIeNICHuE
npocteiiei (popMyJibl OpraHu4ecKon
MOJIEKYJIbI, MCXOJIsl W3 3JIEMEHTHOTO
cocrana (B %)
42 | OKO0l |CgoiicTBa OpraHnuecKuX|Y CcTaHaBINBAThH 1. 3agaHuss  Ha  COCTaBJICHHE
COEIMHEHUN 3aBUCUMOCTh (DU3HMKO-|ypaBHEHHH XHMUYECKHX PEAKIHHA C
OK 02 XUMUYECKUX CBOMCTB|y4aCTHEM OPTraHUYECKHX BEIIECTB Ha
OK 04 OPraHUYEeCKHUX OCHOBAaHMH UX COCTaBa U CTPOEHUSI.

BEIIIECTB OT CTPOCHUS
MOJIEKYI

2. 3agaHus Ha  COCTaBJICHUE
YpaBHEHUN XMMHYECKUX PpEaKLUH,
WJLTIOCTPUPYIOIIHX XUMHYECKHE
CBOMCTBA C Y4YE€TOM MEXaHU3MOB

IMPOTCKAaHUA  JAHHBIX peaKI_[I/Iﬁ u
TCHETHUYECKOM CBSI3H OpTraHUYCCKUX
BCIICCTB pPa3HbIX KJIIACCOB.

3. PacueTHble 3a1auy MO ypaBHEHUSM
peakiuii ¢ y4yacTHeM OpraHUYeCKHUX
BEIIECTB.

4. JlaGopatopHas pabota
“IIpeBparieHust OpraHUYECKUX
BELIECTB IPX HArpeBaHUU"




Kox m

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHLM I
43 | OKO01 Nnentuduxarnus UccnenoBarh 1.IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 OpraHUYECKUX BEIIECTB,|KAYE€CTBEHHbIE 3a/1aHUS o COCTaBJICHUIO
ux 3HAUYCHUE U |peakiuu XUMUYECKUX pEakuuid ¢ ydacTHeM
OK 04 IIPUMEHEHHUE B OBITOBOM |OpraHMYECKUX OpraHM4yecKMx  BeEHmeCTB, B  T.4.
U TPOU3BOJCTBEHHOM |COCAMHEHUMN HCIIOIb3YEMBIX JUTSt ux
JeSITeIbHOCTH YEJIOBEKa |OTIENbHBIX KJIACCOB  |MIACHTH(HUKAITUN B OBITY u
IPOMBILIUIEHHOCTH.
2.JIaboparopHas pabora:
“UnenTuduxanus OpraHUYeCKUX
COCIMHEHUH OTJEIBHBIX KJIACCOB”™
5 XapakTepu3oBaThb
Paznea 5. P P
BJIMSIHHE PA3JTHYHBIX
Kuneruveckue u
¢akTopoB Ha
TePMOAUHAMMYECKHUE
paBHOBecHE U
3aKOHOMEPHOCTH
CKOpPOCTh
NPOTeKAHUS
. |XuMHYecKHX
XHUMHUYECKHX pPeaKkuuni N
peaxkuuii
5 OK 01 CkopocTh  XMMHUYECKHX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 peakuuii. XUMHUYECKOE |BIUSHUE TEOPETUYECKNE 3aJaHWs Ha aHaIu3
paBHOBecHE KOHIICHTpAIlUU (hakTOpOB, BIUAIONIMX HAa M3MEHEHHE
pearupyronmx CKOPOCTH  XHUMHUYECKON  peakIluu.
BEIIIECTB u|[IpakTUKO-OpUEHTUPOBAHHBIC 38/ TaAHHS
TEeMIIepaTypbl Ha|Ha OpuMeHeHue mnpuHnuna Jle-
ckopocth xumuueckux |lllaTense JUTSt HaxO0XJIEHUS

peakuui

XapakTepru3oBaTh
BIIUSTHUC
KOHICHTPpAIun
BEIIECTB, peakiuu
Cpelbl U TEMIIEPATYPhI
Ha CMeIlleHne
XUMHUYECKOT O
paBHOBeECHUS

U3MCHCHUA

HampaBJICHUA CMCIICHHA PABHOBCCHUA
XUMHYSCKOMN pCaKknuun u aHaJIu3
(I)aKTOpOB, BIMAKOIIUWX Ha CMCIICHHC
XUMHYECCKOT'O paBHOBECHU A




Kox m

HAUMEH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHLM I
6 HUcciaenoBars
HCTHHHBIE PACTBOPHI
Paznen 6. PacTBopbl P P
3aJaHHBIMH
XapaKTepuCTUKAMH
6.1 |OKO1 [lonstue o pactBopax  |Paznmuare wuctunHbie|l. 3agaum  HA  MPUTOTOBIICHUE
ACTBOPBI aCTBOPOB.
OK 02 pactsop PacTEop
2. [IpakTHKO-OpUEHTHPOBAHHBIC
pacyeTHbIe 3aJaHUs Ha JAUCIEPCHBIC
CUCTEMBI, HCTIOJIb3yeMbI€ B OBITOBOM U
IPOU3BOCTBEHHOM NeSATeTbHOCTH
YyeJnoBeKa
6.2 | OKO0l Uccnenoanue cBoiictB|UccnenoBats ¢usuko-|IIpakTuyeckoe 3aganue
acCTBOPOB XUMHUYECKUE CBOMCTBA
OK 04 P P “IIpuroroBieHue pacTBOPoB”
HCTUHHBIX PaCTBOPOB
1 IIpodeccnonaiLHO-OPHMEHTUPOBAHHOE COlepP:KaHue (Coep:KaHue MPUKJIATHOTO MOIYJIA)
7 Paznen 7. OuenuBarp 3ammTa Keiica (¢ yyeroMm Oyayuueu
MOCJAEACTBUSA npodeccuoHAILHOM 1esITeJIbHOCTH)
Xumusi B ObITY .
s OBITOBOM ]|
NMPOM3BOACTBEHHOI .
MPON3BOJACTBEHHOI
AesiTeJIbHOCTH
AeATeIbHOCTH
YeJI0BeKa .
YyeJioBeKa ¢ MO3MLMIA
IKOJIOTHYECKOM
Oe3onmacHoCTH
OK 01 Xumusi B ObiTy  u|OneHUBATH Keiic (c YYETOM Oymymei
OK 02 MPOU3BOJCTBEHHOMN MOCJIE/ICTBHS OBITOBOM |MPOGECCHOHANBHOM  JCSTEIHHOCTH).
JEATEIIbHOCTH YEJIOBEKA (M MPOU3BOJICTBEHHOM | BO3MOXKHBIE TEMBI KEMCOB:
OK 04 JEeATEILHOCTH 1. Xpanenue peakTHBOB.
OK 07 YyejaoBeKa ¢ mno3ulwmii|2. Byaymue marepuanbel Uisi aBua-,
AKOJIOTUYECKOU MaIINHO- ¥ PUOOPOCTPOCHUSI.
0€30macHOCTH 3. HoBble MaTepualibl i1 COMHEUYHbBIX

Garapeil.
4. PaGora B cocraBe KOMHUCCHHU IIO
WHBEHTapu3aluu  000pylOBaHUS W




Kox m
HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHUMH
PEaKTHBOB B MECTaX X XPAHCHUS;
Kon u | PesyabTaThl 00y4eHus Kpurepun onenku MeTtoanl
HAHMMEHOBaHUe OLIeHKH
(popmMupyemsbIx
KOMIIeTeHIH I
OK 01 SHAHWUSI: OmeHka «5» - «OoTIMYHOY» cTraBuTc, | OleHkKa
OK 02 - Crpoenue aTOMOB | €clii 00YyYaIOIIUICS TIOTHO U3JIaraeT | pe3yyibTaToB
OK 04 XUMHYECKHX DJJIEMEHTOB U | MaTepuan (OTBeYaeT Ha BOMPOC), | YCTHOTO
OK 07 MpUpOAa XUMUYECKOU CBSA3M; | Ia€T NPaBWIBHOE  OINPEAEIICHUE | Orpoca
-Ilepuonuyeckuii 3aKOH | | OCHOBHBIX IOHATHIA; OOHAPYKUBAET
tabnmuma J[.1. Mennaeneena; MMOHUMaHUE  Marepuana,  MOXKET
- YcTaHOBIEHHE  CBS3HM | 00OCHOBATH CBOU CYXKICHHUS,

MEXIYy CTPOCHHMEM AaTOMOB
XUMHUYECKUX DJJIEMEHTOB W

MEPUOINYECKUM
W3MEHEHUEM CBOICTB
XUMHUYECKHX 3IEMEHTOB U UX
COE€IUHEHUI;

- Tuner XHUMHYECCKUX
peakuui;

-Teopust AMEKTPOAUTUYECKOI
JUCCOIMAMM M PEeaklHH
HOHHOr0 OOMeEHa;

- Knaccudukanus,
HOMEHKJIaTypa H CTpOEHHUE
HEOPTraHUYECKHUX BEILECTB;

- Du3nKo-XNMHYECKIE

CBOMCTBA  HEOPraHMUYECKUX
BEIIECTB,;

- Knaccudukanus, crtpoeHue
" HOMEHKJIaTypa

OpPTraHUYECKUX BEIIECTB;

- CBolicTBa OpraHUYECKHX
COCIUHEHUH,
-Unentudukamus
OPraHWYECKUX BEHIECTB, MX

INPUMCHUTL 3HAHWA Ha IIPAKTUKE,
NPUBECTH HEOOXOAMMBIE MPUMEPHI
HE
TOJBKO U3
yuyeOHMKAa, HO U CaMOCTOSTEJIbHO
COCTaBJICHHBIE; M3JlaraeT MaTepual

MOCJIEZIOBATEIbHO U MPABWIBHO
c TOUYKHU

3peHus HOPM JIMTEPATYPHOTO

SI3bIKA.

Ornenka «» - «XOPOLLIO»

CTaBUTCS, €CIIM O0yJaroIuiics Aaetr
OTBET, YJIOBJICTBOPSAIONINI TEM K€
TpeOOBaHUSAM, UYTO U ISl OIIEHKH
«OTIUYHO», HO JoIyckaeT 1-2
OIIINOKH, KOTOpBbIE caM ke
ucnpasisier, u - 12 HEIOYETOB
MOCJIEIOBATENLHOCTH U SI3BIKOBOM
0(OpMIIEHUH U3JIaraeMoro.

OreHka «3» -
«YIOBJIETBOPUTEITHHO CTaBUTCH,
ecny o0yJaroIuiicss 0OHapyKHBaeT
3HaHWE W I[IOHMMaHHE OCHOBHBIX
MOJOXKEHUM  JaHHOW  TEMBI, HO




S3HAYCHUEC W MNPHUMCHCHUC B

OBITOBOIA u
IIPOU3BOJCTBEHHOMN
JIEATEIIbHOCTH YEJIOBEKA,;

- CKOpOCTP  XMMHYECKHX
peaKuuu. XUMHUYECKOE
pPaBHOBECHUE;

- [IonsaTHe o pacTBopax;
-Hcnonp3oBanue XuUMHH B
ObITY M TPOU3BOACTBEHHOUN
JESATEIIBHOCTH YEJIOBEKA.
YMEHMUA:

- CocTaBsITh XUMHYECKHE
bopMysibl  COEAMHEHUH B
COOTBETCTBUU CO CTEIEHBIO
OKHCJIEHHUS XUMHYECKHUX
JJIEMEHTOB,  MCXOAs W3
BaJICHTHOCTH u
AJIEKTPOOTPHULIATEIBHOCTH;

- XapakTepu3oBaThb
XUMHYECKHE JJIEMEHThl B
COOTBETCTBUU c nux
MI0JIO’KEHUEM B
NEPUOANYECKON CUCTEME
XUMHUYECKUX 3yieMeHToB J[. 1.
Meungeneena,

- XapaktepusoBaTh
XUMHUYECKHUX PEAKIIUN;
- CocraBisTh  ypaBHEHHUS
peaxkuuit COEIMHEHMS,
pa3lioxKeHus, oOmeHa,
3aMEIIEHUs, OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHbBIE
peakuuy,

-CocTaBisiTh ypaBHEHUs
XUMHYECKHUX peakuui
MOHHOTO OOMEHa C y4yacTHeM
HEOPraHUYECKUX BEIIECTB;

- Knaccudpunuposats
HEOpPraHUYECKUE BEILECTBA B
COOTBETCTBUU c 170'¢
CTPOEHHEM,

- YcraHaBiuBaTh
3aBUCUMOCTb ¢buzuko-
XUMUYECKHUX CBONCTB
HEOPraHMYECKUX BEIIECTB OT
CTPOEHHS aTOMOB M MOJIEKYI,
a TaK¥Ke TUIA
KPHUCTAJUTMYECKOMN PEHIETKH,

THUIIBI

usjaract Marcpual HCIOJIHO H

I[OHYCKaeT HCTOYHOCTHU B
OIpeIeIeHu I [TOHATHIHA 170151
(hopMyIIMpOBKE TpaBUI; HE yMeeT
JIOCTAaTOYHO ri1y0oKo u
IOKa3aTelIbHO OOOCHOBAaTH CBOH
CYXKIEHHUS W  NPUBECTH  CBOH
NPUMEpBI;  W3JaraeT  MaTepua

HETIOCJIIOBAaTENbHO U JOITyCKaeT
OIMOKM B SI3bIKOBOM O(opMIiIeHHH
M3J1araeMoro.

Onenka2» -
«HEYIIOBJIETBOPUTEIBHO» CTaBUTCS,
ecny oOyyaromuiicss 0OHapyXHUBaeT

HC3HAHUC OoubIIeH qaCTu
COOTBETCTBYIOLICTO BOIIpOCa
AOITyCKacT OIIINOKU B

(OpMYJIUPOBKE OIpENEICHUN U
ImpaBuJI, HCKAXAOINWEC HX CMBICII,
OecCropsIIOYHO U HEYBEPEHHO
W3JlaracT MaTepuall.

Ouenka «2» oOTMEYaeT TaKue
HEJOCTaTKH B MOJITOTOBKE, KOTOPBIC
SIBIISTFOTCSI CepbE3HBIM
NPT TCTBHEM K  YCHCIIHOMY
OBJIIQ/ICHUIO MOCTIeTYIOIIUM
MaTepHaJIOM.

«5» - 85-100% BepHBIX
OTBETOB

«» - 69-84% BepHBIX
OTBETOB

«3» - 51-68% BepHBIX
OTBETOB

«2» - 50% u meHee

Onenka  «5» -  «OTJIMYHOY»
BBICTABIISIETCS O0yUaIOMIEMYCSI, €CITH
JEMOHCTPUPYIOTCS.  BCECTOPOHHEE,
CHUCTEMAaTUYECKOE | IyOOKO€

3HaHUEe Yy4yeOHOro MPOTrPaMMHOTO
Marepuana, CaMOCTOSITEIIBHO
BBITTOJIHUBLIU I BCE
NIpeAyCMOTPEHHBIE IIPOrpPaMMOit

3aj1aHusl, TIIyOOKOYCBOUBIINI

OCHOBHYI0O W  JOIOJHUTEIbHYIO
JIUTEPATYpYy, PEKOMEHIOBAHHYIO
MIPOrPaMMOH,

Onenka
pe3yJIbTaTo
B
TECTUPOBaH
us

Ouenka
pe3yIbTaToOB
g depeHt
HWPOBAHHOTO
3ayera




- KnaccudumupoBarts
OpraHMYECKUEe BEIIeCTBA B

COOTBETCTBUHU c X
CTPOCHUEM,;

- VcranaBivuBaTh
3aBUCUMOCTb ¢buzuko-
XHUMHUYECKHX CBOMCTB

OPraHWYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJI;

- XapakTepu3oBaTh BIUSHHUE
KOHIIEHTpallUH
pearupyromux BEIIECTB U
TeMrepaTypbl Ha CKOPOCTh
XUMHYECKUX PEAKIIUN;

- XapakTepu3oBaTh BIIUSHHUE
W3MEHEHUs  KOHIICHTpAIlUU
BEILIECTB, PEAKIUU CPeAbl U
TEeMIIepaTypbl Ha CMEIECHUE
XUMHUYECKOTO PAaBHOBECHS,;

- OueHuBarh IIOCIECIACTBHS
OBITOBOM u
MIPOU3BOJACTBEHHOMN
JIeATCIIBHOCTH 4YeJIOBEKa C
TTO3HITAHN 9KOJIOTHYECKOH
0€30I1aCHOCTH.

aKTHBH
0
paboTaBmIMii HAa  MPAKTUYECKUX,
CEMHMHAPCKHUX, 1a00paTOPHBIX
3aHATHSAX,
pasbuparomuiics B OCHOBHBIX
HaYYHBIX
KOHIICTIIIUAX o n3y4yaeMon
JMCIUATUTHHE, NPOSIBUBIINN
TBOPUYECKHE CIIOCOOHOCTH u
HayYHBIN MOJIXOJT B
MOHUMaHUH u U3JI0KECHUHU

y4eOHOro MporpaMMHOTO MaTepuma,
OTBET OTJMYAeTCsl OOraTCTBOM U
TOYHOCTbBIO MCIIOJIb30BAHHBIX
TEPMHHOB, MaTepuan H3JIaraercs
MIOCJIEI0BATENBHO U JIOTHYHO.
Onenka «» - «XOpOILIO»
BBICTABIISIETCSl 00YJAIOIIEMYCsl, €CIIU
JEMOHCTPHUPYIOTCS JOCTATOYHO
TIOJTHOE 3HAHUE yueOHO-
IPOrpaMMHOI0 Marepuana, He
JIOMYCKaIOINNA B OTBETE
CYILLECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEJIbHO BBIMIOJIHUBIIMMA BCE
IPElyCMOTPEHHbIE MIPOrpaMMOit
3a/1aHus, YCBOMBLIMI  OCHOBHYIO
JUTEpaTypy, PEKOMEH0BAHHYIO
MPOrpaMMOM, aKTHBHO pabOTaBIIMIA
Ha TPAKTUYECKHX, CEMHUHAPCKUX,
1a00paTOPHBIX 3aHSITHSIX,
MOKa3aBLINKI CHUCTEMATUYECKUHI
XapakTep 3HAHUW TO JUCIHILIMHE,
JOCTaTOYHBIM  JUIsL  JaJbHENIIEH
yueObl, a TaKKe CIIOCOOHOCTh K
ux CaMOCTOSITEIbBHOMY
TIOTIOJTHEHUIO.

Onenka «3» -
«YIOBJIETBOPUTEITHHO
BBICTaBJISIETCSl 0OyUaroIeMycs, Ciu

JIEMOHCTPUPYIOTCS 3HAHUS
OCHOBHOT'O y4eOHO- MPOTrPaMMHOI0
MaTtepuaina B 00BéMe,

HEOOXOOMMOM I JallbHEHIIEH
y4e0bl U TPEACTOSIICH pabOThI IO

npodeccu, He  OTJIMYABIIMHCS
aKTHBHOCTBIO HA  MPAKTUYECKUX
(cemuHapckux) U J1a0OpaTOPHBIX
3aHATHSX, CaMOCTOSITEIIFHO




BBINOJIHABIINN OCHOBHBIE
NpeAyCMOTPEHHBIE IIPOrpaMMOit
3aJaHMs, OJIHAKO  JOIyCTUBIIMU
IIOTPEIIHOCTU TIPU UX BBIIIOJHEHUH
U B OTBETE Ha OHK3aMEHE, HO

00J1a1aro i HEOOXOIMMBIMH
3HAHUSAMU JUIA  yCTPAHEHUS O
PYKOBOJICTBOM MIpero/1aBaTens
HanboJjee CYIIIECTBEHHBIX
IIOTPEIHOCTEM.

Orenka «@» -

«HEYJOBJIECTBOPUTEIILHO)
BBICTABIISIETCS] O0YYAIONIEMYCsl, €CITH
oOHapyXHMBalOTCI  NpoOensl B

3HaHUSAX WIM OTCYTCTBUE 3HAHUU
o 3HAYUTEIBbHOU 4acTH
OCHOBHOTO yueOHO-
IpOorpaMMHOTO  Marepuana, He
BBITIOJTHUBIIIEMY  CaMOCTOSTEIHHO
IIPElyCMOTPEHHbIE IIPOrpaMMOit
OCHOBHBIE 33J[aHUSI, JOITYCTUBIIEMY
NPUHIUIINATbHBIC OomuMOKu B
BBITIOJTHEHUH MIPETYCMOTPEHHBIX
MpOrpaMmMoin 3aJIaHUH, HE
oTpaboTaBIIEMY OCHOBHBIE
MIPAKTHYECKHE, CEMUHapPCKHeE,
nabopaTopHbIe 3aHATHUSA,
JIOITYCKaIOILEMY CYILIECTBEHHBIE

OIIMOKK TNpU OTBETE, U KOTOPBIH
HE MOXXET MPOAOJDKUTH OOy4YeHHE

I [IPUCTYIIUTH K

npodeCCUOHATBPHON  AESITENbHOCTU
0e3

JIOITOJTHUTEIBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH TUCIUIUIMHE.

Onenka  «5» -  «OTJIIMYHO»
BBICTaBIISICTCS, €CIIM OOY4YarOIIUICS
uMeeT riayOoKue 3HaHHUS y4eOHOro
Marepuana o  TeMme
MPAKTUYECKON pabOThl, MOKa3bIBAET
YCBOEHHE B3aUMOCBSA3H OCHOBHBIX
MOHATHM, MCIOJIB3YEMBIX B paboTe,
cMor OTBETUTH Ha BCE
YTOYHSIOIIME U JIONOJHUTENbHbIE
BOIIPOCHI. OOyuaromuiics
JI€MOHCTPUPYET 3HaHUS
TEOPETUYECKOTO U TPAKTUYECKOTO
Marepuanga Mo TeMe NPAKTUYECKOU

Ouenka
pe3yIbTaTOB
BBITTOJTHCHU
st
MPAKTHIECK
0l paboThI




paboThl, OmpeenseT B3auMOCBS3H

MEXKITY
NOKa3aTeJIsIMU 3a/1auy, JAéT
IIPaBUJIbHBIA AJITOPUTM  PEILEHUS,
onpeAensieT MEeXIUCHUIUIMHAPHBIE
CBS3U 10 YCIIOBUIO 3aJJaHUs.

OneHka «4y» - «XOPOILIO»
BBICTABJISICTCS, €CITM OOYJaroluiics
IOKa3aj 3HAHUE y4eOHOT0

MaTepuana, yCBOMI  OCHOBHYIO
JUTEpaTypy, CMOI OTBETUTH IOYTH
HIOJHO HAa  BCE 3aJjaHHbIE
JIOIOJTHUTEIIbHbIE u
YTOYHSIOLIUE BOIIPOCBI.
OOyuaromuiics JIEMOHCTPUPYET
3HaHUS TEOPETUYECKOTO U
IPaKTUYECKOr0 MaTepuaa Io Teme
IPaKTUYECKON paboThl, JOIMycKas
HE3HAUUTENbHbIE HETOYHOCTU IIpHU
pelIeHuy 3a7ad, MMes HENOJIHOe
NOHMMaHHE MEXKIUCLUIIMHAPHBIX
CBSI3eH INpHU IpPaBUIBHOM BBIOOpE
aJropuT™Ma
pelLeHUs 3aJaHMsL.
Onenka «3» -«yIOBJIETBOPUTEIHHO
BBICTABIISIETCS, €CIIM OOyuaromuiics
B II€JIOM OCBOWII
Marepuasl IMpaKTU4ecKOW paldoThl,

OTBCTUII HE Ha BCE
YTOUHSIOIME U JONOJHHUTEIbHbIE
BOIIPOCHI. OO0yuaromuiics
3aTpyIHAETCS C paBUIILHOMN

OLICHKOM MPEJIOKEHHOW — 3aJayH,
AT HETIOJHBIN
OTBET,  TPEOYIOIMUNA HABOISIIINX
BOIIPOCOB  TIperojiaBaTessi, BbIOOp
anropuTMa peuieHus 3a1a4u
BO3MOKEH npu HaBOJISIUX
BOIIpOCax IIPENOIaBaATES.
Ouenka«2» -
«HEYOBJIETBOPUTEIBHO»
BBICTaBIISIETCA o0yyaromemycs,
€CIM  OH HMeeT
CYIIECTBEHHBIE MPOOENTBI B 3HAHUAX
OCHOBHOTO y4eOHOro Marepuana
MPAaKTUYECKOM paboThl, KOTOPBIA
ITOJIHOCTBIO HE pacKpbLI
CoJepKaHUEe BOIIPOCOB, HE CMOT
OTBETUTH Ha YTOYHSIONIME U

Onenka
pe3yJIbTaTo
B peCIICHUS
CUTYaIlMOHH
BIX 3a/1a4




JIOTIOJIHUTEIbHBIE BOITPOCHI.
OOyuaromuiics  1aér  HEBEpHYIO

OIICHKY
CUTYalli{, HEMPaBWIBHO BBIOMpACT
ITOPUTM JICUCTBUH.

Onenka «5» - «OTIIHIHOY
BBICTaBIISIETCA, eclu JlaeTcs
KOMIUIEKCHAsI  OLIEHKa

MPEUIOKEHHON CUTYaLlNH;
JIEMOHCTPHUPYIOTCS IyOOKHe
3HaHMSI TEOPETUYECKOr0 MaTepuaia
n yMEHHE  HMX  INPUMCHSATH;,

[IOCJIEN0BATEILHOE, MIPaBUIIHLHOE
BBINIOJTHEHUE BCEX 3a/IaHUIA; YMEHHE
000CHOBAHHO u3jgaratb CBOU

MBICJIHN, JACJ1aTh HeO6XO,Z[I/IMBIe
BBIBOJbI.

Onenka «» - «XOpOILIO»
BBICTaBIISIETCS, eciu naeTcs
KOMILJIEKCHAsI OLIEHKa

NPEeJIOKEHHON CHUTYaIlH;

JIEMOHCTPHUPYIOTCS IyOOKHe
3HaHUSI TEOPETHUECKOro Marepualia
u YMEHHE WX  IPHUMCHSATB;
II0CJIEI0BATENBHOE, MIpaBUJIBHOE
BEBIIIOJIHEHUE BCEX 3aJJaHUH;

BO3MOXKHBI ~€MHUYHBIE OLINOKH,
HUCIIPaBIACMBIC CaMHUM CTYACHTOM
1ocJie 3aMeYaHus TpPernoaaBaTess;
yMeHHEe OOOCHOBaHHO  H3Jararthb
CBOHM MBICITH, JieNlaTh HEOOXOAUMBIE
BBIBO/IbI.

Onenka«3»- «yIOBIETBOPUTEIHHOY

BBICTaBIISETCA, eCITn CTYICHT
JIEMOHCTPUPYET  3aTPYyAHEHHS C
KOMILUIEKCHOMN OLICHKOM
MPEIIOKCHHON CHUTYaIIH;
HETIOJTHOE TEOPETHUYECKOE
000CHOBaHNE, Tpebyrolee
HABOJISAIIMX BOTIPOCOB
MPEeToIaBaTelIs; BBIMOJIHSICT
3a7aHus pu OJICKa3Ke

MIpENosiaBaTeNsl; 3aTpyAHSAETCS B
¢bopmynupoBke BbIBOJIOB. OlleHKa

«2» - «HCYIOOBJICTBOPUTCIIBLHO»
BBICTaABJIACTCA, €ClIn JaHa
HCIIpaBUJIbHAA OIICHKa

MIPETI0KEHHON CUTYalUH;

Ornenka
pe3yNbTaToB
u
MMMCHbMEHHO
ro ompoca




OTCYTCTBYET TEOPETHYECKOE

000CHOBaHHE BBIIIOJIHEHUSA
3aJaHUMN.
OneHka «5» - «OTJINYHOY

BBICTABJISICTCS, ©CIIM O0YYaroIuiAcs
BBITIOJIHWJI paboTy 0e3 omuboK u
HE/JIOYETOB, JONYCTHJI He Ooiee
OJIHOTO HEJI0YeTa.
Onenka «4» - «XOpOIIO»
BBICTABIIIETCS, €Cli 00ydaromuncs
BBIIIOJIHMJI PabOTy MOJIHOCTBIO, HO
JOTMYCTUJI B HEW He Oojiee OJHOU
Herpyooii ommOKM W OJHOTO
Helo4eTa, WiIM He Oonee ABYX
HEJI0YEeTOB.
Orenka 3» -
«yJIOBJICTBOPUTEITBHOY
BBICTABJISICTCS, €CIM OOYYarONIHiACs
MPaBUIILHO
BBITIOJTHIJ HE MeHee
MOJIOBUHBI PabOTHI WIn
JOMYCTHJI He Oojee ABYX IpyObIxX
omnOOK, HIM He Ooyee OIHOMI
rpy0oit ¥ oHOU HerpyOoil ommOku
U OJIHOTO HeJoueTa, UM He Ooiee
NBYX-TPEX HErpyObIX OLIMOOK, WM
OJHOM HerpyOoil OmuOKH U Tpex
HEJIOYEeTOB, WM TIPU OTCYTCTBHUH
omMOOK, HO MpH
HAJIWYAH YETHIPEX-TISITH HETOYETOB,

1 (O 3HaeT TEOPETUYECKHI
MaTepuall, IOMyCKaeT NCKAKCHIE
(baxToB.

Ornenka @» -

«HEYIOBJIETBOPUTEIILHO»
BBICTABJISIETCSA, €CIA OOYYarOIIHACS
JOIYCTHJ YMCIIO OIINOOK U
HE/I0YETOB, IPEBOCXOISIIECE HOPMY,
Opu  KOTOpOM  MOXKET  OBbITh
BBICTaBJIEHA  OIEHKa «3», WIH
€CIIM TPABWIBHO BBITIOJIHUI MEHEe
IOJIOBUHBI pabOTBHI.




5. TunoBble KOHTPOJIbHBIE 321aHUS WJIN HHbIEe Y4eOHO-MeTOoAHYeCKHe MaTepUaJbl,
Heo0X0AuMbIe VISl OLleHMBAHMS CTeneHn C()OPMHPOBAHHOCTH KOMIIETEHIIUIl B Ipoiecce
OCBOEHUS Y4eOHOM TMCUMIIITUHBI

5.1. 3ajanus K NpakTUYeCKUM padoTam
OK 01; OK 02; OK 04; OK 07

1. JIns XUMHYECKOrO »HJIEMEHTa KalblMs HW3BECTHO BOCEMb HM30TONOB, W3 HUX B MPUPOJE
BCTpeuaeTcs 11ecTb. bonbllie Bcero B mpupoje uzoromna Kanplus ¢ Maccol 40 — 96, 941%, 3atem
uner m3oron 44Ca — 2, 086%, Ha Tperbe Mecre Kambiuii — 42 — 0,647%. damee mo mepe
YMEHBIICHUSI COJEPXKAHUSA B TPHUPOJAE M30TOMBl KaIbLUs pPACIONAraloTcsl B  CIEAYIOLICH
nocinenoBarenabHocT: 48Ca (0,187%), 43Ca (0,135%) u 46Ca (0,004%). [IBa uzoTomna xaiabius —
45Ca u 47Ca — B npupo/ie HE BCTPEUAIOTCs, TaK Kak HeycTouuBbl. Eciu B3sTh 1T Kanbius — 45, To
yepe3 163,8 mus ero ocraercst Toabko 0,5r (roBopsT, 4Tto nepuon nomypacmnaga T1/2 = 163,8 mus).
st BTOpOro pajiioakKTUBHOTO M30TOMNA KaJbIKs MIEPUOJ MoTypacnajia coctapisier 4,536 yaca.

Bomnpocsr:

1) Chopmynupyiite onpenesnenus NOHITHI «M30TOI», «IIEPHO/ MOJTypaciaaay;

2) OObsicHUTE IPUUUHY CYLLIECTBOBAHUS U30TOIIOB;

3) U306pazute cocTaB, cCXeMy CTPOCHHUS U NIEKTPOHHYIO GopMyIy n30TonoB Kanbliusg 40 u 44;
4) PackpoiiTe 0COOEHHOCTH CTPOCHHS aTOMa KaJIbLIUS U MOHA KaJIbIUS;

5) lpemnoxute KI1acCU(PUKAIMIO H30TOTIOB KABIIUS;

6) PaccuuTaiiTe OTHOCUTENBHYIO aTOMHYIO MacCy XHMMHYECKOTO 3JIEMEHTA KaJlbliis M CPaBHUTE
MOJYYEHHYIO BEJTMUMHY C YKa3aHHOW B IEpHOJUYECKON TabmuIe.

2. MaccoBas nons Oenka B opraHu3Me uenoBeka coctaBiseT 17% oT maccel ero Tena. MaccoBas
noJist a3ota B Oenke coctaBisieT 16%. Haiinure maccy azora B opranusme 4enoBeka ¢ maccou 80 Kr.

3. CKolbKO T Msica JOJDKEH COJEpXaTh CYTOYHBIM pAaIMOH YEeJIOBEKa, €CIIM CyTO4YHas HOpMa
notpebinenus Oenka cocraister 100 1, a conepkanue 6enka B msice paBHO 17%.

4. MaccoBas nonst koctei uenoBeka coctaBisieT 20% oT o0mieit maccsl opranu3ma. Ha mosmro
docdara Kanbius, BXOIIIIETO B COCTaB KocTel, mpuxoautcs Takxke 20% OT Macchl KOCTEH.
Cxonpko KT ocdara kampIus coaepkuT uenoBek maccoit 70 kr? Ckonbko KT Gochopa comepxurcs
B HEM?

5. B opranusme uenoBeka B CpEHEM COJEPIKUTCS 5 11 KPOBH, IUIOTHOCTH KOTOpoii cocrasiseT 1,05
r/mMa. CKONBKO T JKeje3a CONEPKHUTCS B KPOBU UYEIOBEKA, €CJIM MaccoBas JOJs TeMOrJioOnmHa
cocrasigeT 12%, a MaccoBas I0JI JKeae3a B TeMOoIIoOnHe cocTaBisgeT 5%?

5.2. Bonipocskl 1Sl YCTHOIO Onpoca
OK 01; OK 02; OK 04; OK 07

1. Bo mHOrHe coBpeMeHHbIe CTUpaTbHbIE MTOPOIIKU J00ABISAIOT OE3BOIHBIN CyIb(aT HATPUS AT
COXpPaHEHMsI CBHIMYYeCTH. 3a CYeT Kakoro Ipolecca 3Ta COJib MPEeJOTBPAIIAeT CICKUBAEMOCTh
MOPOILKOB?



2. MHoruM u3BecTeH crnoco0 JIeYeHUs HacCMOpKa WIM PaJUKyJIUTa C MOMOILBIO OBAapEHHOH
conu. Ee HarpeBaloT Ha CKOBOpPOJE WM B JYXOBKE, HACBIIalOT B MELIOYEK M3 IUIOTHOM TKaHH, a
MENIOYEK MPHUKJIAAbIBAIOT K O0JBHOMY MECTY Ha HECKOJbKO yacoB. Kakue cBolicTBa MOBAapeHHOU
COJIM UCIOJIb30BaHbl B 3TOM penente? KcraTu, BMECTO COIM MOXHO HCII0JIb30BATh U YUCTHIN IIECOK,
KOTOPBIH, KaK U3BECTHO, COCTOUT NMPEeUMyILEeCTBEHHO U3 Si0».

3. UToOBl ceMeHa CeNbCKOXO035HUCTBEHHBIX KYJIBTYP XOPOIIO COXPAHSUIUCh, OHU JIOJDKHBI UMETh
BIIQXXHOCTh He Oosee 15%. BricymuTh cemeHa He BCerjia mpocTo, Tak KaKk HarpeBaHHWE MPUBOAUT K
notepe BcxoxkecTd. [loaToMy HEpeako MPUMEHSIOT XMMHYECKYIO CYIIKY: CMEIIHBAIOT CEMEHa C
0e3BOJIHBIM CyJb(aTOM HATpHUsA. DTa COJIb JIETKO OOpa3yeT O4YeHb INMPOYHBIA KPHUCTALIOTHUIpAT
Na,SO,10H,0, mosToMy np CMENTUBAHUH €€ C BIAXXHBIMH CEMEHAMH OHA OTHHMAET OT HUX BOJY
W CBA3BIBACT €€ B KpuUCTaLioruapar. PaccuuTaiiTe, CKOJBKO HYXHO Ccyib(hara HaTpus s
BbICylmIMBaHUs 10 Kr ceMsiH, UMEIOIIMNX BIaXKHOCTb 25%, 10 KOHIAUIIMOHHOM BiaxHocTH 15%

4, OYHTUIUAHBIME ¥ OaKTEPULIUIHBIME CBOWCTBAMH O0JIaal0T BOJHBIC PACTBOPBHI XOPOIIO
u3BecTHBIX coneir Hatpus: Nap,COszm NayHPQO,. [leiicTByromuM BEIMECTBOM JITHX IECTUIUIOB
SIBJISIIOTCSI. MOHBI HATPHS, MPHCYTCTBYIOIIME B WX BOJIHBIX pactBopax. Kakyio coms - NayCOs,
Na,CO310 H,O wm NayHPO4— menecooOpa3Hee HCIONB30BaTh IS OTUX IEJIECH, €CIH UX
CTOMMOCTh IPUMEPHO OJMHAKOBA?

5. JloCTYnHBIA M MaJIOTOKCHYHBINM Tpernapar it OOphObl ¢ MyYHUCTOH POCOM KPBIKOBHUKA —
0,5%-HbIli BOJHBIM PacTBOP KaJbLIMHUPOBAHHON COJbI, B KOTOPBIA J00aBISAIOT MbLIO. Eciu He
KaJbIHHUPOBAHHOM  COJABI, pACTBOP MOXKHO IIPUTOTOBUTh M3  KPUCTAUIMYECKOH  COJIBI
Na,CO310H,0 wimm nutheBoii coapl NaHCO3. CkoabKO HAMO B3ATh KPUCTAUTMYECKOW COJBI MIIN
MUTHEBOM COMBI, YTOOBI MPUTrOTOBUTH 10 71 pacTBOpa, PaBHOLIEHHOTO MO akTUBHOCTH 0,5%-HOMY
pactBopy Na,CO3? IIpuHATH U1 pacueToB, YTO IUIOTHOCTh MOYYEHHBIX PacTBOPOB paBHa 1.

6. JIBe x035iiKu TOTOBUIUCH K cTupke. [lepBas momorpena Boay 1m0 60 rpaaycoB U 3aMOYHIIa B
Hell Oenbe, BTOpasi Harpena BOJY 10 KHIIEHUS, MPOKUIISTHIIA €€ 5 MUHYT, a 3aTeM oxJjaauia 10 60
TpaaycoB W TOJBKO IMOCIE ITOr0 Hayana CTUPKY. Y Koro Oenbe jdyuiie oTctupaetcs? Kakum
IMPOCTBIM OIIBITOM 3TO MOKHO JJOKa3aThb U KaK 00BsACHUTE?

7. Bcem u3BecTHO olyIieHne 0CKOMHUHBI TI0CIe OOMIBHOTO MOTPeOIeHHs KUCTBIX GPYKTOB, IpU
3TOM 3yObl CTAaHOBSITCS OYEHb YyBCTBUTENILHBIMU K TOpsiuel U xonoaHoU nume. Ho 3To omrymenue
MIPOXOJIMT, €CJIM JIBa pa3a B JIEHb YUCTUTH 3yObl pTopucToif 3yOHOM macToi. Kak MOXXHO OOBACHUTH
BCE JTHU SBJIEHUS C TO3ULMUN XHWMHUH, €CIU 3HATh, YTO COCTaB 3YOHOM 3Malu O4YeHb OJM30K K
muHepany ruapokcunanatuty CasOH(PO,)s?

8. Kanpumii urpaer BaXHYIO poJib B JKM3HEICATEIBHOCTH OpraHum3Ma. VIOHBI KajbIus
HEOOXOIUMBI Il OCYLIECTBICHHs Ipolecca NepeAaadyd HEPBHBIX HWMIYJIbCOB, JJIS COKPAICHHS
CKEJIETHBIX MBIIII] ¥ MBIIIIBI CEpALa, A1 (OPMHUPOBAHUS KOCTHOM TKAaHH, /Ul CBEPTHIBAHUS KPOBH.
[TpenapaTsl KanpLus MMPOKO UCIIONIB3YIOT, B YACTHOCTH, IIPH JIEYEHUH [1EPEIOMOB, IIPH YCUIIEHHOM
BBIJICJIEHUH KaJbIMsl U3 OPraHM3Ma, YTO MMEET MECTO y JIONro JieXauux OonbHbIX. B apcenane
MEAMKOB €CTh HECKOJIBKO IpenapaToB Kaiplids. Yamie BCEro NMPUMEHSIIOT TJIIOKOHAT, JakTaT U
riunepodocdaT Kaublus, KOTOpbIe BBITYCKalOTCs B TabneTkax. I1o cBoeMy JeficTBHIO Ha OpraHu3M
3TH Tpernaparbl MOXO0XH, MOITOMY Bpaud HEpPEAKO PEKOMEHIYIOT MpHoOpecTd 000N M3 HUX,
OCTaBMB TNpaBO BbIOOpa 3a manueHToM. Kakoif mnpenapaT panuoHanbHee BBIOpaTh U3
BBIILIETIEPEYNCIIEHHBIX, €CJIN 1I€HA MPUMEPHO OJIMHAKOBasi?



5.3. Bonipocsl k 1 pepeHIUPOBAHHOMY 3a4eTy

1. ITpenmeT u 3a1a4u XUMUHU.

2. OCHOBHBIE 3aKOHBI XUMUU.

3. Ilepuoanueckuii 3akon .M. MeHzeneeBa B CBETE TEOPUU CTPOEHUSI BEILIECTBA.

4. Ctpoenue aToMa. DJIEKTPOHHbIE KOH(UT'YpAI[MK aTOMOB B HEBO30YKICHHOM U
BO30Y>KJICHHOM COCTOSTHMM Ha IIPUMEPE aToMa yIriiepoAa.

5. BHyTpuMoOIeKyIsIpHbIE XUMUYECKHUE CBSI3U: TIOJISIPHAS U HENOJISIPHAs KOBAJIEHTHAS
U JIOHOPHO-aKLIENTOPHBII MEXaHU3M.

6. BHYTpI/IMOJ'IeKy.]IﬂpHBIe XUMHNYCCKHUEC CBA3M. HMOHHAa:dA, MeTaJ'IJ'II/I‘IeCKaH.Me)I(MOJ'IeKy.]'IHpHaH
BOOOpPOJHAA CBA3b.

7. IloHsATHS: 27EKTPOOTPULIATENBHOCTD, BaJICHTHOCTb, CTENICHb OKUCIICHUS.

8. Kitaccuduxanus HeopraHMueCKuX BEIIECTB.

9. Kitaccel HeOpraHMYECKUX BEUIECTB: OKCHIBI (BHYTPEHHSIS KJIaCCH(HUKAIIHA,
CrocoObl NOJTYYeHUs, HOMEHKJIATypa, GU3NYEeCKHe U XUMHUECKUE CBOICTRA,
MIPUMEHEHHE).

10.Knaccbl HeOpraHu4ecKuX BELECTB: OCHOBAHUS (BHYTPEHHSISI KilaccuuKaius,
crocoObl MOTYYeHUsI, HOMEHKJIATypa, GPU3NYeCKUe 1 XUMHUYECKUE CBOMCTBA,
PUMEHEHHUE).

11.Knaccsl HEOpraHMYEeCKUX BEIIECTB: KUCIOThI (BHYTPEHHSS KiIacCuUKaIus,
CrocoObl MOJTYYeHUs], HOMEHKJIaTypa, GU3NYecKre U XUMHUECKUE CBOICTRA,
PUMEHEHHUE).

12.Kiacchl HeOpraHMYEeCKUX BEIECTB: COJIM (BHYTPEHHsIS KilacCH(UKaIUs, CIOCOObI
MOJIyYEHUs, HOMEHKJIaTypa, pU3ndeckrue U XMMHUUECKHUEe CBOMCTBA, IPUMEHEHHUE).
13.lucnepcHbie CUCTEMBI (TIOHATHE O AUCTIEPCHBIX CHCTEMaX, TUCIIEPCHON (aze n
JUCTIEPCUOHHOM cpejie KIacCupUKAIIHS).

14 PactBopsl. [ToHsiTHE O pacTBOpHUTENE U O pACTBOPUMOM BeliecTBe. Buib
pacTBOpPOB.

15.Cnioco6s! BeIpaXkeHHsI KOHIIEHTPALlUU pacTBOPOB.

16.Teopwust AMEKTPOIUTHIECCKON TUCCOUANY (OCHOBHBIC TIOJIOKECHHUS).



17./Incconmanus KMCIOT, OCHOBAaHUM, COJICH.

18.IlonsAtue o crenenu aucconuanuu. CuibHbIE U ciadble 371eKTpoauTsl. [loHsTue o
KOHCTaHTE JUCCOIMAIINH.

19. Xumnueckue peakiiuyi HOHHOT0 0OMeHa, IPU3HAKK TEUEHHsI PEaKkIMi 10 KOHLA.
20.Boga kak ciaOsiii anextponut. [Tonsitue o pH pactBopoB. MHAMKATOPHI.
21.T'unponus coneil (TUMBI THAPOIHN3A, (DAKTOPHI, BIUSAIONINE HA CTENCHb THIPOJIN3A).
22.Tunbl XUMUYecKkux peakiui. Kinaccupukanuy XuMH4ecKUX peakiuil (¢ yka3aHuem
IIpU3HAKa ¥ IPUMEPAMU YPABHEHUN PEAKIIM).

23.CKOpOCTh XUMUYECKUX PEAKIMNA. 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIU OT
(bakTOpOB, BIUAIOLIUX Ha HEe.

24. XuMu4eckoe paBHOBECHE, CMEIIICHHE XUMUYECKOTro paBHoBecus, mpuHuui Jlelllatense.
25.0cHoBHbIe nonoxenus Teopun OBP.

26.BaxHEHIIINEe OKUCIUTENIN, BOCCTAHOBUTEIIN, BEIIECTBA C JIBOWHOM MPUPOIOH.

27.OKUCIUTENHFHO-BOCCTAHOBUTEIHHBIC peaxkiuu (xmaccuduxarnms OKHCIIUTENIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI C MPUMEPaMU ypaBHEHUI peakiuii).
28 . OCHOBBI HOMEHKJIATYPbI OPraHUYECKUX COSAMHEHUN.

29. TIpupoaHbie UCTOYHUKH YTIIeBOJAOPOI0B. [lonydyeHne aqkaHOB.

30. AJIKaHBI: TOMOJIOTHYECKUH psJT M 001Iast GopMyIia, U30Meprst 1 HOMEHKJIATYpa,
dbuznyeckue CBOMCTBA, HAX0XK/IEHNE B IPUPOJIE U IPUMEHEHHE.

31. Xumudeckue CBOMCTBA aTkaHOB. MeXaHU3M U CTaJIMU PEaAKINiA paJIHKATEHOTO
3aMeIICHHUS.

32. ANIKeHbBI: TOMOJIOTUYECKUH psll, 001as Gopmyna, HOMEHKIATypa U MOJTy4YeHHE.

33. AJIkeHBI: BUBI U30MEepUH, GU3HUECKUE CBOMCTBA, HAX0XKICHUE B TIPUPOJIC U
npuMeHeHne. XMMHYeCKHUe CBOMCTBA ajKeHOB (0€3 MEXaHU3MOB).

17. lluknoankaHel: CTpOCHHE, HOMEHKIJIATypa, H30MEpHsl, CBOMCTBA, OTyYeHUE, TPUMEHEHHE

19. AnkaaueHbl: HOMEHKJIATypa, KiaccupuKaus, u3oMepus, Gpusnueckue cCBOWCTBA, XUMHUUECKUE
CBOMCTBA, IpUMeHeHne. HaTypanbHbIN U CHHTETUYECKUN KaydyKH.

21. AJIKUHBI: TOMOJOTMYECKHUH PsiJl, HOMEHKIJIATypa, U30MepHsl, (huzndeckue
CBOICTBA, XUMHUUYECKHE CBOMCTBA, mojiyueHue. [I[puMeHenure amneTuieHa.
23. CtpoeHue MoJIeKyJbl OeH30J1a. APEeHBI: COCTaB, TOMOJIOTUYECKUN PsiJl, U30Mepus,

HOMCHKIJIaTypa, (I)I/I3I/IquKI/IC CBOﬁCTBa, MOJIY4YCHHEC, TPUMCHCHUC.



24. Xumudeckue CBOICTBa O€H301a U €ro TOMOJIOTOB.

Tunsl 3agau

1. 300pa3ute eKTpOHHBIE GOPMYIBI COSTUHEHUH IIEMEHTOB C MTOPSIKOBBIMH
HoMepamu: 19 u 35. HazoBuTe BelecTBO, YKaXXUTE BUJ CBA3M MEXKY aTOMaMH U
MEXaHU3M 00pa30BaHHS CBS3H.

2. Berauciante MacCcoBYIO JIOJIO 371eMEeHTOB (B %) B coenuaennn NO2.

3. PaccuuTaiite maccy B rpammax 0,769 monsb Zn.

4. OnpenenuTh KOJIMYECTBO BemiecTsa Juid nopuuu 351 B203

5. Paccuuraiite maccy B rpamMmax 1, 319 mons Fe.

6. OcymectBuTe npespauieHus: Zn — ZnSO4 — Zn(OH)2

7. YKaXuTe KOMIUIEKCOOOpa30BaTeb U €ro CTENEHb OKUCIICHUS, JIMTAH/IbI,
koopauHanronHoe ymcino. [aiire nazsanue KC: [Cr(NH3)3 (H20)3]Cl

8. CocTaBbTe MOJTHOE M COKPAIICHHOE (€CIM BO3MOKHO) HOHHBIE YpaBHEHUS: GocdaT
HATpHS + XJIOPHUI Kb

9. CoctaBbte ypaBuenue OBP metonom anekTponHoro 6ananca:

CI2 + NaHSO3 + H20 — NaHSO4 + HC1

10.PaccunTaiite maccy Bemiecta B 40 r 2% pacrtBopa.

11.B lx pactBopa cepHoit kucaoTel coaepxurcs 2,1 mons H2SO4. Paccunraiite
MacCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA, YUUTHIBAsI, YTO IUIOTHOCTh pacTBOpa

pasHa 1,131r/mMn

6. TpeOdoBaHus K YCJOBHSAM peajn3aluu padoyeii mporpaMMsbl JUCHUTLIHHBI

6.1.00mecucreMHble TpeOOBaAHUS
OnextpoHHast ”HGOpMaMoOHHO-00pa3oBaTenbHas cpega PI'bOY BO «KUT'Y»

http://kchgu.ru - anpec odurmansHOrO Caiita yHUBEpCUTETA.

https://do.kchqu.ru - snexTponnas napopMamoHHO-00pa3zoBarenbHas cpena KUI'Y.

DJ1eKTPOHHO-0HOJINOTEYHbIE CHCTEMBI (3J1eKTPOHHbIE OMOJIHOTEKH)

. HaumeHOoBaHUe JOKYMEHTA ¢ YKa3aHUEM Cpoxk neiicTBust
Y4eOHbIii rox
PEKBH3UTOB AOKYMEHTAa
2025-2026 OnexTpoHHO-0nOIHOoTeuHast cuctema OO0 «3HaHUYMY.

or 14.05.2025r.

yueOHbiii rog | doroBop Ne 249 »6¢ ot 14.05.2025 . 10 11.05.2026r.

DekTpoHHBIH aapec: https://znanium.com

2025-2026 DneKkTpoHHO-0nbmoTeuHas cucrema «Jlanby. Jlorosop | ot 11.02.2025r.



http://kchgu.ru/
https://znanium.com/

yaeOnbiid Tog | Ne 10 ot 11.02.2025 . no 11.02.2026r.
OnektponHbId anpec: https://e.lanbook.com

2025-2026 OnektponHas Oubnmoreka HOpaiit JloroBop Ne 26 ot | ot 11.04.2025r.
yuebHblii rog | 11.04.2025 1. 1o 28.05.2026r.

2025-2026 DIeKTPOHHO-OUOIMOTEeUHAS cucremMa KUry.
yuebOnsblii rog | [lonoxxenue 06 Db yTBepKIeHO YUYEHBIM COBETOM OT
30.09.2015r. IIporokoa Ne 1.
Dnexrponnsiii aapec: http://lib.kchgu.ru

2025-2026 Hanmonanwsnas snexrponnas oubauoreka (HOB).
yueOHsbiii rog | JJorosop Nel01/HDB/1391-m ot 22. 02. 2023 r. beccpounsrii
DnexkTpoHHbIii aapec: http://rusneb.ru

2025-2026 Hayunas snextponnas 6ubnuoreka «kELIBRARY.RU».
yaeOHbIdi Tog; | JInnensuonnoe cornamenue Nel5646 ot 21.10.2016 1. beccpounblit
OnektponHbld anpec: http://elibrary.ru

2025-2026 DnextponHslii pecypc Polpred.com O630p CMMU.
yuebHblii rog | Cornamenue. becriatHo. Bbeccpounslii
DnektpoHHbId agpec: http://polpred.com

beccpounbiit

6.2. MaTepHaJIbHO-TEXHHYECKOE U Y4eOHO-MeToAuYecKoe o0ecneyeHne JUCHUIIMHBI

3ausaTusg IIPOBOJATCA B yqe6me AyaAUTOpUAX, IpCAHA3HAUYCHHLIX JIS ITPOBCACHUA 3aHSATUN
JICKOHUOHHOTI'O U ITPAKTHYCECKOI'O TUIld, KYpCOBOT'O IIPOCKTUPOBAHU (BBIHOJ'IHGHI/ISI KYpCOBBIX pa60T),
TPYHOIIOBBIX W HWHAWBUAYAJIbHBIX KOHCYHLTaHHfI, TCKYLIECTO KOHTPOJIA U HpOMG)I(}ITO‘IHOﬁ
arTeCTaliii B COOTBCTCTBHMU C pPaACIIMCAHHEM 3aHATHH 10 06paSOBaTeJ'ILHOI7I IIporpamme. C
OINIMCAaHUEM OCHAIICHHOCTHU ayI[I/ITOpI/Iﬁ MOXHO O3HAKOMHTLCSA Ha caiiTe YHUBCPCUTCTA, B pasaciic
MAaTCPUAJIbHO-TCXHUYCCKOI'O oOecrieueHnsT " OCHAII€HHOCTHU O6pa30BaTeJ'ILHOFO mponecca I10
azapecy: https://kchgu.ru/sveden/objects/

6.3. Heo0xoauMblIii KOMILIEKT JIULEH3MOHHOT0 NPOTPAMMHOI0 00ecneyeHus

— MicrosoftWindows (JIunensust Ne 60290784), 6eccpounas

- MicrosoftOffice (JIuensus Ne 60127446), Geccpounas

—~ ABBY FineReader (iuriensust Ne FCRP-1100-1002-3937), 6eccpounas

- CalculateLinux (Buecén B EPPII Ilpuka3zom Munkomcsszu Ne665 ot 30.11.2018-2020),
OeccpouHas

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

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

— Kaspersky Endpoint Security. oroop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok gerictBust muuensuu ¢ 27.02.2025r. mo 07.03.2027r.

6.4. CoBpeMeHnHbIe Tpo(eccHoHaIbHBIC 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbBIE
CUCTEMBI

1. ®enepanbubiii mopran «Poccuiickoe odpaszoBanue»- https://edu.ru/documents/

2. Enunas koyuiekius upoBbIx o0pazoBaTenbHbIX pecypcoB (Enunas xomteknus [TOP) —
http://school-collection.edu.ru/

3. baswl gannbIx Scopus nznarenbcrBa Elsevir

4. http://www.scopus.com/search/form.uri? display=basic.

5. llopran denepanbHBIX TOCYIapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO
obpazoBanwus - http://fgosvo.ru.



https://e.lanbook.com/
http://lib.kchgu.ru/
http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/
https://kchgu.ru/sveden/objects/
https://edu.ru/documents/
http://school-collection.edu.ru/
http://www.scoрus.сom/search/form.uri?%20disрlay=basic
http://fgosvo.ru/

6. ®enepanbHblii  1EeHTp HH(OPMAIIMOHHO-00pa3oBaTeNbHbBIX pecypcoB (PLMOP) —
http://edu.ru.

7. Enunas komekust [udpoBsIx o0pa3oBaTenbHbIX pecypcoB (Enunas xomnekuus LIOP) —
http://school-collection.edu.ru.

8. Undopmanmonnas cucrema «EanHoe OKHO JocTyna K 0Opa3oBaTENbHBIM pPECypcam»
(UC «Emgunoe okuHo») — http://window/edu.ru.

7. OcodeHHOCTH opranmsanuu 06pa30BaTeJ’le0I‘0 npouecca AJjsl Juil ¢ OorpaHnIeHHbIMU
BO3MOKHOCTAMH 310POBbA

B ®I'BOY BO «KapauaeBo-UepkecCckuil rocyaapCTBEHHbIM yHUBepcuTeT umeHu Y.J1.
AnueBa»  CO3/laHBl YCIOBHS MJIsi TOJYYEHHUS BBICHIErO OOpa3oBaHHs IO 00pa3oBaTEIbHBIM
porpaMMam 00y4aroluXcsi ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (OB3).

CrnenmanpHple ycJoOBUs JUIsl TOJydeHusi oOpasoanuss mo OIIBO oOywarommmucs ¢
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3[I0pOBBS ornpeaeneHsl «llonoxenuem 00 oOyuenuu simil ¢ OB3 B
KUI'Y», pa3menieHHbIM Ha caiiTe YHHUBEpcUTeTa 1Mo aapecy: http://kchgu.ru.



http://еdu.ru/
http://school-collection.edu.ru/
http://window/edu.ru
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
http://kchgu.ru/
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