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1. O6mas xapakTepucTuKa padoueii mporpaMmMbl 0011e00pa30BaTeJIbHOM U CIUTIIUHbI

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

Vyebnas gucimiuimHa «OVIL12  Xwumusy  gBiageTcsT  OUCLUILUIAHON
o011e00pa3oBaTeNLHOTO 1MKIJIA 00pa30BaTeIbHONW MporpaMMbl Ha 0a3e OCHOBHOIO
o011ero 00pa3oBaHus ¢ MOTYUYEHUEM CPETHETO 00IIero 00pa3oBaHusi B COOTBETCTBHH
¢ ®I'OC no cneunansHocTH 38.02.01 JKOHOMHKA M OyXrajJrepckuil yder (Imo
0TPACJISAM)

B nponecce uzydenust gucruiuinasl popmupyrores komnereniuu: OK-1, OK-2,
OK-4, OK-7, 1K 2.2.

1.2. Heaun u mi1ianupyemMble pe3y/ibTaThbl 0CBOCHHUS TUCHUIIINHBI:
1.2.1. leau u 3aga4y JTUCHUTLIMHBI
[enu: ®opMUPOBAHUE Y CTYACHTOB IMPEACTABICHUS O XMMHUUYECKON COCTABJISAIONIEH
€CTECTBCHHO-HAYYHOM KapTHHBI MHUPA KaK OCHOBBI IIPUHSITUS PEIICHUN B )KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYaIIUSX, OTBETCTBEHHOTO TIOBEJCHUS B MPUPOTHOM Cpeie.

38]13‘-[]([ AUCHUIIIINHBI

1) cdopmupoBarh TOHMMAaHHUE 3aKOHOMEPHOCTEH TPOTEKAHHS XUMHYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAKOUIEH Cpelle, UEIOCTHOM Hay4YHOU KapTUHBI MUPA,
B3alMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSA COCTaBIATH (OPMYJIbl HEOPTAaHMYECKHMX M OPraHUYEeCKUX
BCIIECTB,  YPAaBHEHUS  XUMHUUYECKUX  pEAKUUM, OOBICHATH HUX  CMBICT,
MHTEPIPETUPOBATH PE3YIBTATHI XUMUYECKUX IKCIIEPUMEHTOB,

3) pa3BUTh YMEHHUS HCHOJb30BaTh HMHGOPMAIMIO XUMHUYECKOTO XapakTepa U3
Pa3IMYHBIX UCTOYHUKOB;

4) copMupoBaTh YMEHHS MPOTHO3UPOBATH MOCJEACTBUS CBOCU ACATEIBLHOCTH M
XUMHUUYECKUX TTPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

5) chopMupoBaTh MOHMMaHWE 3HAYMMOCTH JAOCTHIKCHUH XHMHUYECKOM HAyKH H
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMAIIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJibTaThl OCBOCHHUS 00111€00pa30BaTeIbHOM TUCHHMILIMHBI B c00TBeTcTBHH ¢ PT'OC
CIIO u Ha ocHoBe PI'OC COO

Kon u | [Imanupyemsbie pe3yiabTaThl OCBOCHUS JUCITUTUIMHBI

HalMEHOBaHUE

(I’OPMHPYGMI’VIX OGrme JIMCIMIIMHAPHBIE

KOMIETEHIIUM

OK 01. | B yacTu Tpy10BOr0 BOCIIUTAHUS: - BJIaJIETh CHUCTEMOM XMUMHUYECKUX 3HAHUU, KOTOpas BKIIIOYAET:
BriOupats - TOTOBHOCTH K Tpydy, OCO3HaHUE | OCHOBOIIOJATAIONIME TMOHATUS (XUMHUYECKUN DJIEMEHT, aToM,
CIIOCOOBI IIEHHOCTH MacTepCTBa, TPYI0JII00HE; 9JIEKTPOHHAs 000JI0YKa aToma, S-, pP-, U-3JCKTPOHHBIC OpOHMTAIH
pelieHus 3a7a4 | - TOTOBHOCTh K aKTUBHOM JIESITEIIbHOCTH | aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTh, SJIEKTPOOTPUIIATEIHLHOCTD,
npodeCCUOHANT | TEXHOJIOTUYECKOM u COITMAILHOM | CTETIEHh OKHUCJICHUSI, XUMHUUECKasl CBSI3b, MOJIb, MOJIIPHAs Macca,
bHOU HaIIpaBJICHHOCTH, CIIOCOOHOCTH | MOJIIDHBIM ~ O0BEM,  YIJIEPOJHBIM  CKeJeT, (GyHKIHOHAIbHAsS
NEATEIbHOCTU | UHUIUUPOBATb, MJIAHUPOBATH U | rpylna, paaukai, U30Mepus, U30MEphbl, TOMOJOTUYECKUN P,
MIPUMEHUTENBH | CAMOCTOSATENIBHO  BBINOJHATh ~ TAaKylO | TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOJI- M  a30TCOJAEpKalIue
0 K Pa3JInYHbIM | J€ATEIbHOCTD; COCIMHEHUSI, OMOJIOTMUECKH AaKTHUBHBIC BellecTBa (yIJE€BOJIbI,
KOHTEKCTaM -  HUHTEpPEC K pa3IUuuHbIM  cdepam | Kupbl, O€JKu), MOHOMEpP, TMOJUMEpP, CTPYKTYpPHOE 3BEHO,

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

a) 6a30BbI€ JJOTMYECKHE JEHCTBUS:

- CaMOCTOSITENBHO (POpPMYyIHUpPOBATH U

aKTyaJIM3UpPOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIUBATh CYIIECTBCHHBIN

MPU3HAK WJIM OCHOBAHUS JJIsSI CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;
- OompenensaTh eI  JeSTEIbHOCTH,

BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS], KPUCTAIUIMYECKAsT PEIIETKA,
TUIBl XUMUYECKUX PEAKIUN (OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIE,
9K30-U SHIOTEPMUUYECKHE, PEAKIIM MOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
JIVCCOLIMALINS, OKHCIIUTEIb, BOCCTaHOBUTEb, CKOpPOCTh
XUMHUYECKON peaklni, XHUMUYECKOE pAaBHOBECHE), TEOPUU U
3aKOHBI (TEOPUST XMMHUUYECKOTO CTPOCHUS OPraHUYECKUX BEIIECTB
A.M. bytnepoBa, TeOpusi SICKTPOJIUTHYECKON IUCCOLMAIINH,
nepuoanueckuii 3axkoH .M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM  SA3BIK
(akToIOTHYECKHE CBEJIEHUS O CBOMCTBAaX, COCTABE, MOTYYECHUU U

XUMUH,




3a/laBaTh IApaMeTpbl W KPUTEPUH HX

JOCTHKCHUA,

- BBIABJIATDH 3dKOHOMCPHOCTH 151
IMPOTUBOPCUUA B paccMaTpuBaCMbIX
SBJICHHAX

- BHOCUTb KOPPEKTHUBBI B JESATEIHLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJsIM, OLEHHBAaTh PUCKU MOCJIEICTBUI
JEATEIIbHOCTH,

- pa3BUBaTh KPEATUBHOE MBIILUICHUE TTPU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 6a30BBIC HCCIIEIOBATEIIbCKUE
JEUCTBUS:

- BJIQJICTh HaBbIKAMU y4eOHO-
MCCIIEIOBATEIIbCKOU u IIPOEKTHOMU
JIEATEIIbHOCTH, HaBbIKAMU pa3peuIeHus
npo0JieM;

- BBISIBJISITH
CBSI3U U
BBIJIBUTaTh

[IPUYUHHO-CIICACTBCHHBIE
aKTyaJlu3upoBaTh  3ajauy,
TUIIOTE3y €€  peLIeHUd,
HaXOJUTh apryMEHTBI InIb
JI0KAQ3aTeabCTBA CBOUX  YTBEPXKIACHUM,
3a7aBaTb  [apamMeTpbl U KpPUTEpUHU
pelienus;

- aHaJIM3UpOBAThH IIOJYYECHHBIE B XOJI€
peLIeHus 3aja4yu pe3yJIbTaThI,
KPUTUYECKHU OLICHHUBATH UX

0€30macCHOM HCTIOJb30BAHUM BAXKHEWIIINX HEOPTaHWMYECKUX U
OpraHUYEeCKUX BEUIECTB B OBITY M NMPAKTUYECKON ACSATEIBHOCTU
YeJIOBEKA,

- yYMETh BBISBISITh XapaKTEPHbIE MPU3HAKA W B3aUMOCBA3b
WU3YUYECHHBIX MOHATUH, NPUMEHATH COOTBETCTBYIOLIME ITOHATHUSA
MpA OIHCAHWHU CTPOCHUS W CBOWCTB HEOPraHUYECKUX U
OpPTaHWYECKUX BEIIECTB W WX IMPEBPAICHHUM; BbIABIATH
B3aUMOCBSI3b ~ XUMHUYECKMX  3HAHUW C  IIOHATUSMHU U
MPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

- YMETh HUCIIOJIb30BaTh HAUMEHOBAHUs XUMUYECKUX COCAMHEHUU
MEXAYHAPOJIHOTO COK03a TEOPETUYECKOW Y MPUKIAAHON XUMUH U
TPUBHAJIbHBIC HA3BAHUS BAXXKHEUIIIMX BEIIECTB (3TUJICH, allCTUIICH,
rmiepuH, ¢enon, GopMalbIeru, YKCycHas KHUCIIOTa, TIIHIINH,
yrapHbld ra3, YrJICKUCHIbIA Ta3, aMMHAK, TalleHas W3BECTbh,
HeraiieHas W3BECTh, NUThEBas COJA W JPYTUX), COCTaBISAThH
(bopMyIIbl HEOPTAHUYECKUX W OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMUUYECKUX PEaKIuil, OOBICHATh UX CMBICT; MOJITBEPKIAThH
XapaKkTepHbIe XAMHUYECKHUE CBOWCTBA BEILIECTB
COOTBETCTBYIOIIMMH JKCHEPUMEHTAMH W 3alUCAMHU ypPABHEHUU
XUMHUYECKUX PEaKIUK;

- YMEThb  yCTaHaBIMBATh  MPUHAJIEKHOCTb  HM3YUYEHHBIX
HEOPraHUYECKUX W OPTraHUYECKHUX BEIIECTB K OINPEICICHHBIM
KJIACCaM U TPYIIaM COCIUHEHHM, XapaKTEepU30BaTh UX COCTAB U
BAKHEUIIIME CBOMCTBA; ONPENCIATh BUIBl XUMHUUYECKUX CBS3CU
(kOBaJIeHTHAsl, WOHHAs, METaUIMYecKas, BOJOPOJHASI), THIIbI
KPUCTAJUIMYECKNX  PEIIETOK  BEIIECTB,  KJIACCU(PHUITUPOBATH
XUMHUYECKUE PEAKIINU;




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

MO3HABATEIIbHYI0O U MPAKTHUYECKYIO
00JIaCTH KU3HEAEATEIIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3
pa3HbIX MPEAMETHBIX 00JaCTEN;

- BBIABUTAaTb HOBBIE WJIEU, NIpeIIaraTh
OpPUTHUHAJIBLHBIC TIOJIXO/IbI U PELICHHUS;

- CHOCOOHOCTh HUX HCIOJb30BaHUS B

- c(hOopMHUPOBATHh MPEICTABICHUS: O XUMUYECKON COCTaBIISIOMIEH
€CTECTBEHHOHAYYHOW KAPTHHBI MUpPA, POJIM XUMUU B IMO3HAHUU
SABJICHUM TpPUPOAbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIIMOHATHLHON IPAaMOTHOCTH, HEOOXOAMMOM IS
pelIeHus] MPAKTUYECKUX 3a7ad M IKOJIOTMYECKHM O0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpPELE;

- yMETh TPOBOJIUTH PACUETHl MO XUMHYECKUM (opMmyiaamM u

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

}’CJ'IOBI/IH) Tra30B, KOJINMYECCTBA BCIICCTBA, UCIIOJIb30BAaTh 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
uHdopmaIuu,
HEO00XO0IUMOI
TUIS
BBITIOJTHCHHSI
3aa4y
npodeccroHa
bHOM

MO3HABATEILHOU 151 COLMAJIBHOMN
MIPAKTHKE

B  obOmacth  [EHHOCTH  HAYYHOTO
MTO3HAHUS:

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

OOIIIECTBEHHON MPAKTHKHA, OCHOBAHHOTO
Ha JHAJIOTE KYJIBTYp, CIOCOOCTBYIOIIETO

OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MUPE;
- COBEPUICHCTBOBAHUE  S3BIKOBOM U

YUTATEJIbCKOM KYJIBTYpPbl Kak CpeACTBa
B3aMMOJCHUCTBUSA MEXIy JIIOABMU U
MTO3HAHUS MUPA;

- YMETh IUJIAHUPOBATh W BBIMOJHATH XUMUYECKHM HKCIICPUMEHT
(mpeBpareHuss OpPraHWYECKUX BEMISCTB TMPU  HArPEBaHUH,
MOJIYYCHUE DJTHJICHA W HW3YYCHHE €ro CBOMCTB, KadyeCTBCHHBIC
peaKiuu aNbICTUIBI, KpaxMall, YKCYCHYIO KHUCJOTY;
JeHATypalys O0SIKOB IPU HArPEBAHWHY, [IBETHBIC PEAKIINH OCITKOB;
IPOBOJUTH PEAKIIUA HOHHOTO OOMEHA, ONPENIETISATh CPEAY BOTHBIX
pPacTBOPOB, KauyeCTBEHHBIC pEaklMM Ha Cyibdar-, KapOoHAT- U

Ha

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHMUS; pemarhb
JKCIIEpUMEHTAJIbHBIE  3aauyd 1o TeMam "Mertauibsl" H
"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

WHIWBHUIYAIBHO U B TPYIIIIE;
OBnascHNEe YHUBEPCATHHBIMU yIeOHBIMHU
MO3HABATEIILHBIMU JCHCTBUSMH:

B) paboTa ¢ HH(pOpPMAIIUECA:

- 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
dbopmaTtax Cc  y4eTOM  Ha3HAYCHUS

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

- OLICHMBATh JIOCTOBEPHOCTB,
JETUTUMHOCTD uH(popMaIm, ee
COOTBETCTBHE MPABOBBIM WU MOPAJIbHO-
ATUYECKUM HOpMaM;

- UCII0JIb30BaTh CpencTBa
nH(OPMAITMOHHBIX U
KOMMYHUKAIIUOHHBIX ~ TEXHOJOTUHA B

peakimii W (OPMYIUPOBATH BBIBOJABI HAa OCHOBE JTHUX
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 SBJICHUN (HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJICTUPOBaHUE);

- YM€Thb MPOBOJUTH PACUETHl IO XUMHUYECKUM (opMysrIaM u

YPAaBHEHHSIM  XHMHYECKHX  pEaKUuid C  HUCIOJIb30BaHUEM
bU3MYECKNX  BEIMYMH,  XapaKTepU3YIOIIUX  BEIIECTBA  C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObemMa (HOpMaJIbHbIC

YCJIOBI/IH) ra3oB, KOJIMYCCTBa BCIICCTBA, HCIIOJIbB30BATh 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 HaBBIKAMHU pAcIO3HABaHUSI M

3AIIUTHI uH(popmamu,

uH(OPMAITMOHHOU 0e30macHOCTH

JUYHOCTH;
OK 04.|- TOTOBHOCTH K  CaMOpPa3BUTHIO, | - YMETh IUIAHUPOBATh W 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- | peakIlMd Ha aJbJeTUAbl, KpaxMmall, YKCYCHYIO KHUCJOTY;
3¢ pexTuBHO UCCJIEIOBATENLCKOW,  NPOEKTHOW W | AeHaTypauus OeJIKOB MPU HarpEBaHUM, LIBETHbIE PEAKIIMU OEJIKOB;
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) COBMECTHas ACATCIbHOCTD: SKCIIEpUMEHTAJIbHBIE  3aaud 1o TeMam "Metamibsl"
KJIMEHTAMU - ITIOHUMATh 151 ucrnoyib3oBath | "Hemetamnel") B COOTBETCTBUM C  MpaBWIaMU  TEXHUKU

MPEeUMYyIIECTBA KOMaHTHOU U | 0€30MMacCHOCTH MpU OOpallleHUH ¢ BEIeCTBAaMU U JIA0OPaTOPHBIM

WHIUBUyaJIbHON paOOTHI; o0opyIOoBaHUEM; TPEACTABISATH  PE3YJAbTAThl  XUMHUYECKOTO

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

JEATEIIbHOCTH, OpraHW30BBIBATH W | peaKIuii 1 GOPMYIMPOBATH BEIBOBI HA OCHOBE ITHUX PE3yJIbTAaTOB

KOODAMHUPOBATh  JEWUCTBUS 1O €€

JOCTHKEHHUIO: COCTaBJISITh 1aH




JEUCTBUM, PACIpPEEIATh POJIU C yYETOM
MHEHU YYaCTHUKOB o0CyKIaTh
pe3yJIbTaThl COBMECTHON PadOTHI;

- KOOPAMHHUPOBATH U BBINOJHATH paboOTy
B YCJIOBHSX pEajlbHOI0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

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

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 MOHMUMATh MHUP
C MO3UIMU APYTOr0 YEJIOBEKA,;

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

B 06y1actu 5K0JI0THYECKOT0 BOCIIUTAHUSA:
- c(hOpMHUPOBAHHOCTh  HKOJOTHUECKOMN
KYJBTYPBHI, MOHUMAaHUE BIIUSIHUS
COITMATTbHO-DPKOHOMUYECKUX  ITPOILIECCOB
Ha COCTOSIHUE MPUPOJHON M COLMAIBLHOU
Cpepl, OCO3HaHUE rI100aJIbHOTO
XapakTepa dKOJOTMYECKUX MpodiieM;

- chopMupoOBaTh MPEJACTABICHHUS: O XUMUYCCKOW COCTaBIISIOIICH
€CTeCTBEHHOHAYYHOW KApTHHBI MHUpA, POJIM XUMHUU B IMO3HAHUU
SBJICHUM TPUPOJBI, B (POPMUPOBAHUU MBIIIUICHUSI U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM ISt
peIeHUs] MPAKTUYSCKUX 3a7a4 M IKOJOTHUYECKH O00OCHOBAaHHOTO
OTHOIIIEHUS] K CBOEMY 370POBbIO U IPUPOIHOU CPEIE;

- yMeTh COOJI0JaTh MNpaBUia SKOJOTUYECKH LEIecO00pa3HOro
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3¢ heKkTUBHO - IUIAaHUPOBAaHME U  OCYUIIECTBIICHUE | IOBEICHUSI B OBITY W TPYJOBOM JAESITEIBHOCTH B LEJSAX
JNEUCTBOBaTh B | ICWCTBUH B OKPYKAIOUIEH CpENE HA | COXPAHEHHUS CBOETO 30POBbS U OKPYKAIOIIEH IPUPOTHON CPELHI;
YpE3BbIYAHBIX | OCHOBE 3HAHUS II€JI€l  YCTOMYMBOIO | YYUTHIBATh OIACHOCTh BO3JCUCTBUS HAa JKUBBIE OpPTraHU3MBbI
CUTYALUAX pPa3BUTHS YEJTOBEYECTBA,; ONpENEICHHBIX  BEIIECTB, IOHMUMAas CMBICI  IOKa3aTess

aKTHBHOE HETPUATHE NEUCTBUMH, | IPEAECIBHON TOMYCTUMOW KOHIIEHTPaun

MIPUHOCSIIIMX BPEJl OKPYKAIOILIEH CPEE;

-yMEHUe IPOTHO3UPOBATh

HEeOJIaronpusITHbIE DKOJIOTUYECKUE

MOCJIE/ICTBUS peANPUHUMAEMBIX

JNEUCTBUM, IPENOTBPALLATH UX;

- pacHIMpEHHE OIbITa JIEITEIbHOCTH

HKOJIOTUYECKON HANPABICHHOCTH;

- OBJIQJICHHE  HaBbIKAMU  y4eOHO-

HCCIICIOBATEIILCKOM, MPOEKTHOMU u

COLIMAJIBHOM AESTENBHOCTH;
IIK 2.2. -0COOEHHOCTHU npoeccCuoHaNbHON | YMETh NPUMEHSITh OCHOBHBIE METOJbl MO3HaHUA (HAOJIOAECHHUS,
BbINONHATS JOKYMEHTallud B PAa3JM4YHbIX cdepax | HAyYHOro HKCIEPUMEHTA) Il M3YyYEHUS PAa3IUYHbIX CTOPOH
MOPY4ECHUS XO351iICTBEHHOM J€STENBHOCTH; XUMHUYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMU BO3HHKAECT
PYKOBOJICTBA B HEO0OXOIUMOCTh CTaJIKUBATHCS B PO(PecCHOHANBHOM cdepe;
COCTaBe YMeTh HCHOJB30BaTh IPU WHBEHTAPU3ALMM 3HAHUS CBOMCTB
KOMHCCHH T10 XUMUYECKUX COECIMHEHMM M MeCTa XpAaHEHHS pPEaKTUBOB H
HWHBEHTapu3aIl 000py10BaHUSI.
WU aKTUBOB B
MecTax ux
XpaHEHUS;

11




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

2.1. O0beM QM CHUIIMHBI U BUAbI YU4eOHO# padoThI

TpyaoeMKOCTh AUCHUIUIMHBI «XUMUSD» HAa 0a30BOM ypOBHE COCTAaBISET 72 yaca, U3
KOTOpBIX 64 yaca — 0a30BBIM MOAYJb (6 pa3zenoB) U 8§ 4yacoB — MPUKIATHON MOAyJb (1
paszen), BKIIOYAIOMMN MPAaKTUKO-OPHUEHTUPOBAHHOE COJEPKAHUE CHEUUATbHOCTH
orneparopa UHPOPMAIMOHHBIX 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 OBITOBOW M MPOU3BOJICTBEHHON NESITEIHHOCTH,
1o oTpaciisiM OyayIiei mpodeccuoHaTbHOM IeATeTbHOCTH 00yUarOIINXCA.

Bup yyeOHoI padoThI O0beMm B yacax
O0Bem 00pa3oBaTeIbHOM NPOrpaMMbl IMCHHUILIMHBI 72
B T.4.

OcHOBHOe coJiep:KaHue 66
B T. U.:

TEOPETUUECKOe 00yUeHUE 44
MPAKTUYECKUE 3aHATHUS 22
CamocrosiTenbHast paboTa 6
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE colepiaHue |
(comep:kaHue MPUKJIATHOTO MOTYJIsI)

B T. U.:

TEOPETUUECKOE 00yUeHUE 4
MPAKTUYECKUE 3aHSATHUS 2
IIpome:kyTouHasi aTTecTANMA (324CT C OICHKOM)
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2.2. TemaTH4YeCKHUIl IUVIAH U COAEPKAHNE TUCIUTLINHBI

HanMeHoBanm Conep:xanue y4yeOHOro Mmatepuajia (OCHOBHOE U ®opmup
Nnpo¢ecCHOHATbHO-OPUEHTHPOBAHHOE), O0bem | yemble
¢ pasaeros M Ja0opaTopHble M NPaKTUYeCKHe 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 4 OK 01
Crpoenue Teopernueckoe o0yueHnue 2
aTOMOB
R — CoBpeMeHHas ) MO/IEJIb CTpOEHUS aTOMa;.
STOMCHTOE I CUMBOIMYECKHI  SI3BIK  XUMHH. XUMUYECKUUI
- AJIEMEHT. OJIEKTPOHHash KOHQUTrypanus aroma.
MITICCKO Knaccudukanus XuMudeckux 3JIeMeHToB (s-, p-, d-
CBS3I AJIeMEeHTHI). BaneHTHbIe 3JeKTpOoHbl. BaneHTHOCTD. |2
DIJIEKTpOHHAs  TpUpPOAAa  XUMHUYECKOW  CBS3H.
DIIEKTPOOTPULATENBHOCTh.  BUAbl  XUMHYECKOU
CBA3M (KOBAJECHTHAs, WOHHAs, MeETaJJIMYecKas,
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.
[IpakTUueckue 3alaHus Ha YCTAHOBJIEHHE CBSI3U
ME¥K]ly CTPOCHHEM aTOMOB XHUMHUYECKHX AJIEMEHTOB
u NEePUOANIECCKUM U3MEHEHUEM CBOMCTB
XUMUYECKUX DJIEMEHTOB M UX COCAUHEHUM B
COOTBETCTBHM C TMoOJoxeHneM llepuoanueckon
CUCTEMBI.
Tema 1.2. OcHoOBHOe coxepxkaHmne 4 OK 01
Ilepuonnueckn | TeopeTnyeckoe o0yueHue 2 OK 02
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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 3aHATHC

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. XuMudeckue peakiuu

10

Tema 2.1.
Twurmbl
XUMHUYCCKUX
peakuuii

OcHOBHOe coepxkaHmne

Teopernueckoe o0yuenune

Knaccudukanuss ¥ TUIBI XUMHUYECKUX PEaKIUN C
y4acTHEM HEOpraHudeckux BeniecTB. CocTaBlieHUE
YPaBHEHHN pPEAKUUWA COCAUHEHUS, Pa3JIOKECHUS,
3aMelleHus, OOMeHa, B T.4. pEakluil TOpeHus,
OKHCJICHUS-BOCCTAHOBJICHUS.

YpaBHEHUSI OKHUCIEHUA-BOCCTAHOBJIEHUS. CTENEHb
okuciaenus. OKHCINTENIb HW  BOCCTAHOBUTEIID.
CocraBieHue U YpaBHUBAHHE OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIbHBIX peaKumit METOJIOM
3JICKTPOHHOTO OastaHca. OKuCIUTEIILHO-
BOCCTAHOBUTEIbHBIC peaKuumn B pupoze,
MPOU3BOACTBEHHBIX nporeccax u
KU3HEJEITEIIbHOCTH OPTaHU3MOB

IIpakTnyeckune 3aHATHS

OK 01
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KonnuecTBeHHbIE OTHOLIEHHUS B XUMHHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbI B XMMHUU M PacCyeThbl IO
YPaBHEHHSIM XUMHYECKUX peakuui. Monp Kak
€IMHUIIA KOJIMYECTBa BellecTBa. MousipHas macca.
3aKOHBI COXpaHEHUsS MacChl W DJHEPTUH. 3aKOH
ABorazpo. MoutsipHbIi o0beM ras3oB.
OtHOcuTeNnbHAs IUIOTHOCTh Tra3oB. Pacuersl 1o
ypaBHEHUSIM XUMHUYECKUX peaKuuii c
UCIIOJIb30BAaHUEM MAacChl, oObema (HOpMalbHbIC
YCJIOBUSI) Ta30B, KOJIMUYECTBA BEIIIECTBA

Tema 2.2.
DIIEKTPOJIUTUYE
cKas
JTHACCOLMAIAS U
MOHHBIM OOMEH

OcHOBHOE coep:KaHue

Teopernueckoe o0yueHnune

Teopust AIEKTPOIUTHYECKOU Auccoruanuu. MoHBL.
DIIEKTPOIUTHI, HEANEKTPOJIUTHI. Peaknum HOHHOTO
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)
U TNPU3HAKOB XUMHYECKUX peakumil. IIpoBenenue
peakuuii MOHHOTO OOMEHA, OMPENEJECHUE CPEe.bl
BOJHBIX PAcTBOPOB. 3aJlaHMsi Ha COCTaBJICHUE
VMOHHBIX PEaKIN

KonTpoabnas padora 1 CrpoeHue Bemiectsa u
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
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, 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 TUNA KPUCTALIAYECKOU
pemetku. [IpuarHBl MHOTOOOpAa3us 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 TpuBHabHON 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 COCTABISATH (POPMYIIbI
XUMHYECKUX BEILIECTB, OIPEIEIISTh
MPUHAIJIEKHOCTh K KJIAcCy. Hcrounnku
XUMUYeCKol uH(popmalu (CpelcTB MacCOBOU
unpopmaruu, cetb Muatepuer u apyrue). Ilouck
vH(pOpMaMKM MO Ha3BaHUSM, HACHTHPUKATOpaM,
CTPYKTYPHBIM (pOopMyJiam

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

OK 01
OK 02
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3alIUTbI METAJIJIOB OT KOPPO3UH

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

XUMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOpPraHMYECKUX BEIIeCTB (OKCHIOB, THIPOKCHIOB,
KHCIIOT, COJel u JAp.). 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB IPOCTBIX BEILIECTB,
BOJIOPOJHBIX COEAMHEHMI, BBICIIUX 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 €
UCITOJIb30BaHUEM UX (PU3UKO-XUMHUUYECKUX CBOMCTB,
XapaKTEePHBIX Ka4yeCTBEHHBIX peaKInil.
KauectBennsie peakuuu Ha cynbdar-, kapOoHaT- U
XJIOpHUI-aHUOHBI, HA KATUOH aMMOHMS

CamocrosiTesibHas padoTa

OK 01
OK 02
OK 04
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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
U30MEPHI.

[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  OTIEIBHBIX  KJIACCOB,

OK 01
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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 Oﬁyqe}me

OU3MKO-XUMUYECKAE  CBOMCTBA  OPraHUYECKUX
COCIMHEHUM OTJEIbHBIX KJIacCOB (0COOEHHOCTU
KJaccu(uKauyu 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,
HaxO0>JICHUE B NIPUPOJIE 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. Motromue
CBOWCTBA MbLIa

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

OK 01
OK 02
OK 04
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I'eneTnyeckas CBi3b
OpraHU4Y€CKHX COCIMHEHU I

MCXKOY Kj1aCCaMH

IIpakTnyeckune 3aHATHS

CBoiicTBa OpraHUYECKUX COCAMHEHHM OTIIEIbHBIX
KJIacCOB  (TpUBHAJIbHAsI M MEXAYHapoJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOWCTBa, CIOCOOBI
MOJIyYCHHUS] ): npeiesibHbIe (ayikaHbI u
[UKJIOAJIKAHBI), HEMPEAC/IbHbIC (AJIKEHbI, aJTKUHBI U
IKaJUEHbl) MU apPOMATUYECKUE YIJIEBOJIOPOIbI,
CHUPTHI U PEHOJIBI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
anbACTUAbl U KETOHBI, aMUHbI U AMUHOKHUCJIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHusl Ha
COCTaBJICHUE YPABHEHUM XHMHUYECKHUX PEAKIUUA C
Y4aCTUEM OPTaHUYECKHUX BEIIECTB HA OCHOBAHUM UX
COCTaBa U CTPOECHUS

CocraBneHue cxeMm peakiuid (B TOM YHCIE IO
MPEITOKEHHBIM LETIOYKaM MpeBpaIIeHU ),
XapaKTEePU3YyIOLIUX XUMHUYECKHUE CBOWCTBA
OPraHUYECKUX COCIUHEHUW OTHAENIBbHBIX KIIACCOB,
CIocoObl UX MOJYYEHUS] U Ha3BaHUE OPTaHUYECKUX
COCIMHEHUN 110 TPUBUAIIBHOU WJIA MEXYHAPOIHOU
CUCTEMATUYECKON HOMEHKIATYpe.

Pemenue IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3aJaHUN Ha CBOICTBA
OPTraHUYECKUX COCAMHEHUN OTIEIIbHBIX KJIACCOB.

Pemenne 3amau Ha “IIpeBpaimieHuss OpraHUYECKUX
BEIIECTB Npu HarpeBaHuu'". MogenupoBaHue
MOJIEKYJI 1 XUMUYECKUX MPEBPALICHUI Ha TpUMEpE
ATaHa, 3TUJICHA, alleTUIJIEHA U Jp.

Tema 4.3.

Nnentudukarm

s OpraHUYECKHUX
BEIIICCTB, 150:¢
3HAUECHUE 51
IPUMCHCHUE B
OBITOBOU 5
MIPOU3BOJICTBEH

OcHoOBHOe coaepxkaHue

Teopernueckoe o0yuenue

buooprannueckue coeauHenus. lIpumenenune wu
Ouonoruyeckas posib  yrieBoJioB. OkwuclieHue
VIJIEBOAOB  —  MCTOYHHMK  DHEPIMHM  YKUBBIX
opranu3moB. O0J1IaCTH MPUMEHEHUSI aMUHOKHUCIIOT.
[IpeBpamienust O€NKOB MUIIM B  OpPraHHU3ME.
buonornueckue Qpynkuuu 6eiaxoB. buonornueckue

OK 01
OK 02
OK 04
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HOU
eI TEIbHOCTHA
qeJI0BEKa

GyHKIMH >KUpOB. Ponb opraHMYeckod XUMHH B
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 BO3JAECHCTBUS Ha
KUBBIE  OpraHMW3Mbl OpPraHUYECKUX  BEIIECTB
OTZIENBHBIX KJIAccoB (YIJI€BOAOPOIBI, CIHUPTHI,
(eHOoNBl,  XJIOPOPraHUYECKHE  IMPOU3BOJHBIE,
aNbAETUIbl U JIp.), CMBICI MOKa3aTesl MPEETbHO
JOIIyCTUMOM KOHLIEHTPALIUU

CamocrosiTesibHasi paboTa

Pemenue 3anay Ha UACHTU(UKAIIMIO OPraHUYECKUX
COCJIMHCHUN OTACIbHBIX KJACCOB (Ha MpuMepe
albJACTUI0B, KpaxMasa, YKCYCHOU KHUCIOThI, OCJIKOB
U T.I.) C UCMOJb30BaHUEM MX (PUBUKO-XUMUYECKHUX
CBOMCTB M XapaKTEPHBIX KAUYE€CTBEHHBIX PpEaKIIUH.
Jlenatypanusa Oenka npu HarpeBaHuu. l[BeTHBIC
peakiuy 0enkoB. BO3HUKHOBEHHE aHATMTHYECKOTO
CUTHaJa C TOYKU 3PEHHUS XUMHUYECKHUX IPOIIECCOB
npu MPOTEKAaHUM  KA4YeCTBEHHOW  pEaKIUH,
MTO3BOJIAIONIEH MACHTUOUIIMPOBATH TPEII0KEHHbIC
OpraHUYEeCKue BEIeCTBa

2

Pa3nea S.

Kunernveckmue ]| TePMOAUHAMMHYECKHUE
3aKOHOMEPHOCTH  NPOTEKAHUA  XHUMHUYECKHX
peakuui

6

CkopocTb
XUMHYSCKHUX
peaKIui.

XUMHAUYECKOE
paBHOBECHUE

OcHOBHOe coepxkaHmne

Teopernueckoe 00yueHnune

CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
(akTOpoB: MPUPOABl PEArUPYIOMIMX  BEIIECTB,
KOHLIEHTpaIuu pearupyroumx BEILIECTB,
TEMIIEPATYpPhI " TUIOIAIN pEaKLIMOHHON
NOBEpXHOCTH. TeroBble 3(PPEKThl XUMHUECKUX
peakuuil. OK30- U SHAOTEPMHUECKUE, PEAKIIHH.

OK 01
OK 02
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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

22




BCIICCTB.

CamocrosiTesibHasi padoTa

Pelienre mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3alaHUN Ha PacTBOPBI, UCIOJIb3yEMbIE B OBITOBOM U
IPOU3BOJICTBEHHOM JEATEILHOCTH YEI0BEKa

2

Tema 6.2.
HccaenoBanue
CBOICTB
pacTBOPOB

OcHOBHOE coep:KaHue

IIpakTH4eckoe 3aHATHE

CnocoObl BBIpAKEHHSI KOHIIEHTPALMKA PACTBOPOB

Pemienne 3amad Ha NOPUTOTOBJIEHHWE PACTBOPOB
[IpuroroBieHue pacTBOPOB 3aJaHHOM (MaccoBOiA,
%) 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

HpOI/I3BOIlCTBeHHOI7[

Xumusi B OBITY
U
IPOU3BOJICTBEH
HOWU
NeSATEIbHOCTH
YeJI0BEKa

OcHoOBHOe coaepxkaHue

Teopernueckoe o0yuenune

Hogeimme OOCTMXKEHHUS XUMHAYECKOM HAyKH |
XMMHUYECKOW  TexHosioruu. Pounb
00€eCreueHnn 3KOJIOTMYECKOM, IHEPreTUYeCKON U
MUIIEBON O€30MaCHOCTU, PA3BUTUU MEIULMHBI.
IIpaBuma moucka ©  a”HanM3a  XUMHYECKOU
uHpopManMu U3 Pa3aUYHBIX  MCTOYHUKOB
(Hayunass u  ydeOHO-HayuyHas  JHTepaTypa,
cpencTBa MaccoBoi nHpopmarmu, ceth MIHTepHEeT)

XUMHUHN B

IIpakTHUyeckue 3aHATHS

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

OK 01
OK 02
OK 04
OK 07
[1K-2.2
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KOHCTPYKIIMOHHBIE MaTepHuabl, KpPAaCKU, CTEKIIO,
KepaMHKa,  MaTepuainbl A DJIEKTPOHMKH,
HaHOMATEPUAIIBI, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKH JHEPIUH, OpraHu4YecKue U
MHHEPAJIbHBIE ynoOpeHus, JIEKapCTBEHHBIE
BEIIECTBA, OBITOBAs XUMHUSI.

3ammura: IlpencraBieHue pe3yJdbTaTOB pPEIICHUS
Ke¥coB B (popMe MUHHU-AOKIaAa C Mpe3eHTaIuei

IIpomexkyTouHasi aTTecTalusi MO JAUCUMILIUHE
(3auer)

Bcero

72
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3.1. Jlua peanu3anuu NPOrpamMmbl y4eOHOHM JTUCHMILIMHBI MPeIyCMOTPEHbI
cJaeAyoIye creluaJbHble MOMelleHHs

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

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecieYeHn o
KaouHer Xumuu u 0HOJIOTHH,
OCHAWEeHHbIU 000PYOOBAHUEM:
CTOJBI — 12 mT.,
CTYJbs — 24 WT.,
CTOJI ¥ CTYJI Ipenoasaresns — | mr.,
MenoBas Jocka — 1 mr.,
TeneBuzop — 1 mr.,
npuHrep — 1 mir.,
TpuOyHa — 1 mir.,
mkad — 2 mrT.,
KOMIIBIOTEpP C MOJKIOYEHHEM K ceTh «VIHTepHeT», MpOeKTOp, MHTEpaKTUBHAs Aocka— 1 miT.,
npuTep, yaueOHO-HarIsJHbIE TOCOOUS - B 3JICKTPOHHOM BH/IE.
O0opynoBanue 1adopaTopuu XUMHH
XUMHYECKas MOCya,
XUMHUYECKHE PEAKTHUBBIL,
BBITSDKHOM 1IKad) 17151 XUMUYECKOU MOCYABI - 2 IIIT., aBTOKJIaB HacToabHbIH DGM-200 - 2 mit.,
AKBa IUCTUIUIATOP 3JEKTPUYECKUM - 2 MIT.,
Becel CAS SW-10 - 2 .,
Becsl CAS SW-5 - 2 mit.,
BECHI JJIEKTPOHHBIE aHAIUTUYECKUE - | mT.,
mukpockon Ansramu [1IOJIAP 3 — 2 mwir.,
mukpockon Ansramu b1O — 6 mt.,
Mukpockon Anbtamu 136T - 1 mT.,
MHUKpocKon 6uonornyeckuit buonam 1 - 1 mr.,
MHUKpPOTOM - | mIT.,
ra30’HUAKOCTHBIN xpomarorpad «Mumuxpom 5-3» - 1 mr.,
MUHU-3KCIIPEcCc-IadopaTopust  JI/KOMILIEKC oOcieoBaHUSl ~ XMMHUYECKOW  3arps3HEHHOCTH
okpyxaromen cpensl «ITuenka» - 1 wr.,
MUHU-3KcHpecc-nadopatopus «Ilyenka-P» B koHTelHepe-ykIaake TUMa «kehcy - 1 mr.,
Molika 1abopatopHas — 2 mr.,
HAOO0p IS ONpeieseHHs] AIEKTPOIPOBOAHOCTH PaCTBOPOB — 3 MIT.,
Ha0Op CTEKJITHHON MOCY/IbI AJIs TabopaTopHBIX Lenel — 10 mT.,
npuOOp TS U3MEPEHUsT KHCIIOTHOCTH BBOJHBIX pacTBopoB (PH-metp, hp-150 MU) — 10 .,
TEPMOCTAT CYyXOBO3AYyIIHbIN — 1 1T,
nenTpudyra saboparopHas — 1 mr.,
nudpoBas okyaspHas kamepa 3 Muukc — 1 mr., mkad CymMIbHO-CTEPUIN3AMOHHBIA — 1 mmIT.,
AIIEKTPHUYECKHUH TpuOOop [utst cymku mocyast [13-2010 — 1 .,
aJIeKTpruecKuil mpubop memanka marautHast MM-135 Tarzaep (o 10 n.) - 1 .,
MEH3ypKH — SIIT.,
MUIETKU-KaNeIbHULIBI — 8 MIT.,
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TEPMOMETPHI — 8 IIT.,

MHKPOCKOIT — 3 IIIT.,

Jylsl — 5 WT.,

IpeIMETHbIEC U TOKPOBHBIE cTeKIa — 10 IIT., MIIaHIIETHI 71 KaleJbHbIX peakiuil — 4 miT.,
¢mibTpoBasibHas Oymara — 30 .,

MPOMBIBAJIKK — 9 1IT.,

CTEKJISIHHBIE IPOoOUpKH — 14 mmiT.,

pe3uHOoBbBIE TPOOKH — 10 mmIT.,

¢donapuku — 5 mr.,

HabOp peakTUBOB — 6 IIT.,

CTCKJISHHBIC IMAJIOYKH — 15 1mT.,

IITaTUBBI 17151 TpOoOUpoK — 20 miT.,

MEpHbIE HWJINHAPHI — 12 1T,

BOPOHKHM CTEeKJIsiHHbIE — 10 mT.,

BOPOHKH JenuTenbHble nunuaapudeckue (50-100 mu) — 10 wr.,
CTYIIKH C IECTUKOM — 8 WIT.,

dapdopossie vamku — 10 mr.,

bunbTpel OymMaxcHbie — 25 MIT.,

Bata — 10 miT.,

Mapist — 10 .,

YacoBBIC CTEKJIa — 7 IIT.,

ANEKTPOIUIUTKH — 9 IT.,

nabopaTopHbIE TATUBEI — 9 1IT.,

CIIUPTOBBIE TOPEJIKH — 8§ MIT.,

cruuky, - 10 mr.,

npuOop U1 MOJIy4eHus Ta30B (Wi MPoOUpKa ¢ ra300TBOAHON TpyOKoOii) — 2 miT.,
Jeprkatenu 11 npooupok — 10 mr.,

CKJISTHKH JUIS XpaHEHUsl peakTUBOB — 18§ miT.,

pa3gaTovHbIe JIOTKU — 15 mT.,

xummudeckue crakansl (50, 100 u 200 mn) - 6 mr.,

HIrnaTeny - 9 mr.,

IMUHIETH — & IMIT.,

TUTEIILHBIC UM — & IIT.,

CeKyHJIOMepbI (TaiiMepsl) — 8 1mT.,

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

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

BOJIsiHAs OaHs (WM TepMocCTar) — 2 iT.,

CTEKJIIHHbIE Tanoyku — 10 mrT.,

KoHH4Yeckue Koyobl st TutpoBarus (50 u 100 mur) — 10 .,
WHAWKATOPHBIC TOJNOCKU JUIsl ompeneneHus pH u cTanmapTHas MHIWKATOpHAas InKaia — 6 IIT.,
YHUBEpCAIbHBIM HHIUKATOpP - 4 IIT.,

nuneTtky Ha 1, 10, 50 M (wnm no3atopet Ha 1, 5 1 10 mut) — 10 .,
OIOpETKH 71l TATPOBAHMUS, - 6 IIT.,

MeauuuHckue mmnpuubl Ha 100-150 ma — 16 .,
nmabopaTOpPHBIE W/WUJTH aHATUTHYECKHUE BECHI — 4 IIT.,
CYIIWIBHBIN mKad — 2 mT

HML}(?HS’MOHHOE npoepammHoe 06ecnelteHue:
- Microsoft Windows (JIunensus Ne 60290784), Geccpounas
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- Microsoft Office (JIumensus Ne 60127446), 6eccpounas

- ABBY Fine Reader (siunensus Ne FCRP-1100-1002-3937), 6eccpounast

- Calculate Linux (Baecén B EPPII [Ipukazom Munkomcesizu Ne665 ot 30.11.2018-2020), 6eccpounas

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

- Kaspersky Endpoint Security (JTunensus Ne 1CE2-230131-040105-990-2679), ¢ 31.01.2023 mo 03.03.2025
T.

3.2. UndopmannonHoe odecrieyeHne peaau3amum nNporpamMmmbl
3.2.1. OcHOBHBIE MeYATHBIE U JIEKTPOHHbIE H3IAHHSA

1. Xumusi: y4eOHHK sl cpeaHero mnpodeccuoHampHOoro obpasoBanusi / FO. A.
JleGenes, I'. H. ®aneeB, A. M. T'ony6es, B. H. Illanosai; mox o6mieii penakiueii I'. H. daneesa.
— 2-¢ wu3a., nepepab. m gom. — MockBa: MszmarensctBo FOpaiit, 2023. — 431 c. —
(ITpodeccuonanvuoe odbpazoanue). — ISBN 978-5-9916-7723-3. — Tekcr: 37meKTpOHHBIN //
O6pa3zoBarenpHas miaTdopma FOpait [cait]

2. Xumus. 3aiagyHuK: yueOHoe mocodue sl cpeaHero npodeccnoHanbHOro oopa3zoBaHus /
1O. A. JleGenes [u np.]; mox obmieit penakiueii I'. H. @ageeBa. — Mocksa: M3narenscTBo FOpaiir,
2023. — 236 ¢. — (Ilpodeccnonansuoe odpazopanue). — ISBN 978-5-9916-7786-8. — Tekcr:
atekTpoHHbIH // OOpa3oBatenbHas iardopma KOpait [caiit].

3. Audunorenosa, WM. B. XuMus: y4eOHUK U TPAKTHUKYM Ui  CPEIHEro
npodeccuonansHoro oopazosanus / M. B. Audunorenora, A. B. baokos, B. A. [TonkoB. — 2-¢
u3M., ucnp. u pon. — Mocksa: M3garensctBo FOpaiit, 2023. — 291 ¢. — (IIpodeccuonanbuoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Texkct: snextponnbii // OOpa3oBarenbHas
wiatdopma FOpait [caiit].

3.2.2. JlonoJiIHUTEIbHbIE HCTOYHUKH
4. Huxombckuii, A.b. Xumus: y4eOHHMK M TPAKTHKYM JUISI CPEIHEr0 Mpo(hecCHOHAIBLHOTO
obpazoBanusi / A. b. Hukonbckmii, A. B. CyBopoB. — 2-¢ wu3n., mepepab. u jgom. — Mocksa:
WznatenbcrBo FOpaiit, 2023. — 507 c. — (IIpodeccnonansnoe oopazoBanue). — ISBN 978-5-534-
01209-5. — TexkcT: anexTpoHHbIi // Obpa3oBarenbHas miaTdopma KOpaiit [caift].

5. Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. OOmass u HeopraHudeckass XUMHs: y4eOHUK s
cpennero mpodeccuonansHoro obpazosanusi/ E. U. TynukuH. — 2-e wu3A., ucnop. U JAOM. —
Mocksa: WM3parensctBo IOpaiit, 2023. — 385c. — (IIpodeccrnonansHoe obpazoBaHue). —
ISBN 978-5-534-02748-8. — Tekct: anekTpoHHsIii / O6pa3oBarensHas miatdopma FOpaitt [caiT].

6. Tynukun, E. 1. Xumusa. B 2 4. Yacte 2. Opranuueckas XUMHs : Y4EOHUK JJIsi CPEIHETrO
npodeccuonansHoro obpazoBanus / E. U. TynmukuH. — 2-¢ w3a., ucnp. W jgom. — Mocksa :
WznatenberBo FOpaiit, 2023. — 197 c. — (IIpodeccnonansnoe oopazoBanue). — ISBN 978-5-534-
02749-5. — Texcrt : anektpoHHsbIi // OOpa3oBarenbHas miaTgopma KOpaiit [caiiT].

7. Pocun, U. B. Xumus. Y4eOHHUK M 33Ja4HUK : JUIs CPEJHETO MpoQecCHoHATBLHOro o0pazoBanus /
W. B. Pocun, JI. [I. Tomuna, C.H. ConoBbeB. — MockBa: W3natensctBo IOpaiit, 2023. —
420 c. — (IIpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-9916-6011-2. — Teker
anekTpoHHbIN // O6pa3oBaTenpHas miaTdopma KOpaitt [caiit].

4. KOHTPOJIb U OLICHKA Pe3yJIbTATOB OCBOCHUA Y4eOHOM IMCHHUIIIMHBI
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Konx wm

HaNMeH
oBaHMe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIEeT
eHIui
I OcHoBHOe cogepkaHue
1 ®opmyJIHpPOBaTH
Pazgen 1. OcHoBBI pMYJHp
0a3oBble TMOHATHA H
CTPOEHUS BellecTBa
3aKOHbI XUMUH
1.1 |OKO0l |Crpoennue aToMoB |CoCTaBIIATh 1. Tecr «CTpoeHne  aromoB
XUMHYECKHUX 3JIEMEHTOB|XUMHYCCKHE (OPMYJIIBI | XUMUYCCKIX JJIEMEHTOB W TMPUPOJA
U IPUPOJIa XUMUYECKOU |COCTUHEHUI B|XMMHUYECKOU CBSI3MY.
CBSI3U COOTBETCTBUU co
2. 3agaun Ha COCTaBJIEHHE
CTENECHBIO OKHUCJICHUS
XUMHYECKUX (POpPMYT JIBYXaTOMHBIX
XUMHUYECKUX .
COCIMHEHUN (OKCHIOB, CYJIb(QHUIOB,
AJIEMEHTOB, UCXOJs U3
TUAPUJIOB U T.I1.).
BAJICHTHOCTH u
DNCKTPOOTPUIATENIBHO |3,  3amaHus Ha  MCIOJb30BaHUE
CTU XUMHUYECKOW CHUMBOJIMKM U Ha3BaHMM
COCTMHEHU I o HOMEHKJIaType
MEXTyHApOIHOTO cor03a
TEOPETUUECKOW U MPUKIATHON XUMHUHU
U TPUBHAIbHBIX  Ha3BaHUU  JJId
COCTaBJICHHUS XMMHUYECKUX (HOpMyI
JIBYXaTOMHBIX COEIWHEHUHN (OKCHIOB,
Cynb(GUIOB, THAPUIAOB U T.OI.) U
JPYTUX HEOPTaHMUYECKUX COEIMHEHUI
OTJIETTbHBIX KJIaCCOB
1.2 | OKO0l IIepnonnueckuit 3akoH 1| XapaKkTepu3oBaTh l. Tect «Meramnyeckue /
OK 02 |rabmuma J.W. | xummuaeckue HEMETaJUTMICCKHIE CBOMCTBA,
Menneneena AIIEMEHTBI B|2JIEKTPOOTPHUIIATEIHFHOCTh U CPOJICTBO
COOTBETCTBUM C HX|K DJIEKTPOHY XHMHUYECKHX SJIEMEHTOB
MTOJIOKEHHUEM B|B COOTBETCTBHE C WX DJIEKTPOHHBIM
MePUOIUUECKON CTPOGHHEM ¥  TIOJIO)KCHHEM B

CUCTCMEC XHUMHUYCCKUX
AJIEMEHTOB AN.
MenneneeBa

MEPUONYECKON CHCTEME XUMUYECKUX
anemenToB JI.W. Menneneenay.

2. IlpakTthueckue  3agaHud  HaA
YCTaHOBJICHUE CBSI3U MEXIY

CTPOCHUEM aTOMOB XUMHNYECKHUX
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Kom m
HauMeH
oBaHHe
¢opmup
yeMbIX
KOMIIET
eHI Ui

Moayas/Pa3nen/Tema

PesyabTaT 00yuenust

THIBI OlEHOYHBIX MEPONPUATHI

3JIEMEHTOB n MEePUOINYECKUM
W3MCHEHHEM CBOMCTB XHMHUUYECKHX
JJIEMEHTOB M HMX COEAUHEHHUH B
COOTBETCTBUHU c IIOJIOKCHUEM
[Iepnonnueckoii cucreme.

3. [IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETHUUECKHUE 3aJIaHus Ha
XapaKTepU3aLnIo XHUMHYECKHUX
DJICMCHTOB: «MeTtam4ecKue /
HEMeTaIInIecKue CBOMCTBA,
3JIEKTPOOTPUIIATEIILHOCTh U CPOJICTBO
K JJIEKTPOHY XUMHUYECKUX HJIEMEHTOB
B COOTBETCTBHUE C HUX DJIEKTPOHHBIM
CTPOCHHEM W  TIOJIOKEHHEM B
MEPUOJUYECKON CUCTEME XMMUUYECKUX
anemenToB .M. MenneneeBay

Pa3zgea 2. XumMnueckue
peakuuu

Xapakrepu3oBarhb
THNBI  XHUMHYECKHX
peaxkuuii

KonTtpoabHnas padora
«Ctpoenmne BellecTBa 1
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04

Tunsr
peakuuii

XUMHNYCCKUX

CocTaBnsiTh  peakiuu
COCIVHEHMS,
pasnokeHusi, oOMeHa,
3aMEIICHHS,
OKHCITUTEIBHO-
BOCCTAHOBUTEIbHBIC
peaxiuu

1. 3ajaun Ha COCTaBIIEHUE YpaBHEHHM
peaKuunii:

- COEIMHEHUS,
pasiiokeHusi, o0OMeHa;
— OKHCIIUTENBHO-
BOCCTaHOBUTEIIbHBIX
UCTIONb30BaHUEM
3JIEKTPOHHOTO OajaHca.
2. 3aiaun Ha pacyeT MacChl BEIIeCTBa
i 00béMa

ra3oB IO M3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacce MM 00bEMY OJIHOTO
W3 YJacTBYIOIUX B PEAKI[UU BEIIECTB;
pacdEThl

MacChl (oOBéMa, KOJIMYECTBa
BEIIIECTBA) MPOJYKTOB PEAKINH, €CIH
OJTHO U3 BEIIECTB HMEET MPUMECH

3aMeIICHUS,

peakuuii ¢
MeToaa

29




Konx wm

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHLM I
2.2 DIIEKTPOIMTHYECKAS CocTaBiiATh 1. 3agaHus Ha COCTaBJICHUE
JUCCOLMalysl U MOHHBIN | ypaBHEHUS MOJIEKYJIIPHBIX U MOHHBIX PEaKIUH C
oOMeH XUMUYECKUX PEaKIUM|ydacTHeM KHUCIOT, OCHOBAaHHH U
MOHHOTO oOOMEHa c|coyiel, YCTaHOBIICGHHE H3MEHCHHS
y4acTHeM KHCJIOTHOCTH CPEJIbI
:;(J)irce;}:mecxux 2. JlabopaTtopHas U'I')a60Ta "Turbr
XUMUYECKUX PEaKIui
3 Paznen 3. Crpoenue u|UcciaenoBarb KounrpoJabsHnas paéora
CBOMCTBA CTPOeHHE U CBOMCTBA .
HEOPraHu4ecKHuX HEOPraHu4eCKHX «Coiicrea HEOPTAHMHECIHIX
BellleCTB BellleCTB peuects>
3.1 |OKO0l |Knaccudukanus, Knaccupumuposare  |1. Tect «Homenkmatypa u Ha3zBaHUe
HOMEHKJIaTypa Y |HEOPTraHUYECKHE HEOPTaHWYECKUX BEIIECTB HUCXOMS U3
CTpPOCHUE BEIIECTBA B|UX XUMHYECKOH  (OPMYIBI  WIH
HEOPTraHUYECKUX COOTBETCTBUM C MX|COCTaBJICHUE XHUMHUYECKOW (opMyIibl
BEILIECTB CTPOECHHEM WCXO/sl W3 Ha3BaHUsS BEIIECTBAa IO
MEXIYHAPOAHOW WM TPUBHUAJIBHON
HOMEHKJIAType».
2. 3agayn Ha pacyeT MacCOBOM IOIH
(Maccel)  XMMHYECKOTO  DJIEMEHTa
(coennHeHusT) B MOJIEKYJI€ (CMECH).
3. IlpakTuyeckue  3amaHusi  TIO
KJIacCU(PUKAIMU, HOMEHKJIAType |
XUMUYECKUM dbopmynam
HEOPTraHWYECKUX BEILECTB PA3THYHBIX
KJIaCCOB.
4. Ilpaktuueckue  3aJaHusg  Ha
OIlpelieIIeHrE XUMHYECKON
AKTUBHOCTH BEILECTB B 3aBHUCHUMOCTH
BUJIa XMMHYECKOM CBSI3U W THUNA
KPUCTAJUTMYECKOMN peleTKu
3.2 |OKO01 OU3UKO-XUMUYECKHE YcranaBinuBaTh 1. Tect «OcoOEHHOCTH XMMHYECKHUX

CBOWCTBA

3aBHCUMOCTh (PU3UKO-

CBOMCTB OKCHJOB, KHCHOT,
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Konx wm

HAHMeH
OoBaHHe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIeT
CHLM I
OK 02 |Heopranmyeckux XUMHUYECKUX CBOWMCTB|OCHOBAaHUMA, amM(pOTEepHBIX
BELIECTB HEOPraHUYECKUX TUIPOKCHUIOB U COJIEM».
BELIECTB OT CTPOCHMUS
2. 3ajaHus ~ Ha  COCTaBJIEHUE
aTOMOB M MOJIEKYJ, a . .
YpaBHEHUN XUMHUYECKUX PEAKIUN C
TaKXe THTA
. y4acTHeM TPOCTBIX U CIOXKHBIX
KpUCTAJIINYECKON
HEOPraHUYECKUX BEILECTB: OKCHIOB
pelIeTKH
METaIJIOB, HEMETAJIOB u
aM(pOTEepHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAaHUU
u aM(pOTEepHBIX THJIPOKCHJIOB,
HEOPraHUYECKUX coei,
XapaKTepU3yIOIINX HX CBOWCTBA U
CIOCOOBI TIOJTyYEHUS.
3. [IpakTUKO-OpHEHTUPOBAHHbIE
TEOPETUYECKHE 3aJaHMsl Ha CBOICTBa
u MOJIy4YeHue HEOpPraHUYECKUX
BELIECCTB
3.3 |OKO0l |UnenTudukamus Hccnenosats 1. [IpakTKO-OpHEHTHUPOBAHHbBIE
OK 0y |HEOPraHMiecKix KaueCTBEHHbIE 3a/1aHUS o COCTaBJICHUIO
BELIECTB peakuuun XUMUYECKUX PEaKUuid ¢ y4acTHEM
OK 04 HEOPraHUYECKUX HEOPraHUYECKUX BEILIECTB,
BEIIECTB HCIIOJIB3YEMBIX JUTSt ux
UJIEHTU(DUKAINH.
2.JIaboparopHas pabora:
“Unentuduxanusi  HEOPraHUYECKUX
BEIIECTB”
4 Pa3znen 4. Crpoenne u|HccaenoBarb KonTtpoabsnas padora
cBOlicTBa CTPOEHUE U CBOWCTBA .
«Ctpoenne U CBOMCTBA
OpraHn4yecKux OpPraHMYecKux
OpPraHu4yecKuX BellecTB)
BellecTB BellecTB
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Konx wm

HauMMeH
OBaHHUe
Ne | dopmup |Moayas/Pasnen/Tema |Pesyabrat o0ydeHusi |THIbI OLIEHOYHBIX MEPONPHUATHIA
yeMbIX
KOMIIET
CHUMH
41 |OKO1 Kinaccudukanms, KnaccudumupoBars 1. 3aganus Ha cocTaBlIeHHE 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"
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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 3HAUCHUE U |peakiuu XUMUYECKUX pEakuuid ¢ ydacTHeM
OK 04 IIPUMEHEHHUE B OBITOBOM |OpraHMYECKUX OpraHM4yecKMx  BeEHmeCTB, B  T.4.
[IK 2.2 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 TOpuMeHeHue npuHnuna Jle-
ckopocth xumuueckux |lllaTense JUTSt HaxO0XJIEHUS

peakuui

XapakTepru3oBaTh
BIIUSTHUC N3MCHCHUS
KOHICHTPpAIun
BEIIECTB, peakiuu
Cpelbl U TEMIIEPATYPhI
Ha CMeIlleHne
XUMHUYECKOT O
paBHOBeECHUS

HallpaBJICHUA CMCHICHUA pPaBHOBCECUA
XUMHYSCKOMN pCaKknuun u aHaJlIn3
(I)aKTOpOB, BIMAKOIIUWX Ha CMCIICHHC
XUMHYECCKOT'O paBHOBECHU A
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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.
2. [IpakTHKO-OpUEHTHPOBAHHBIC
IIK 2.2 pacdeTHbIE 3aJaHUA Ha QUCIIEPCHBIE
CUCTEMBI, HCTIOJIb3yeMbI€ B OBITOBOM U
IPOU3BOCTBEHHOM NeSATeTbHOCTH
YyeJnoBeKa
6.2 | OKO0l Uccnenoanue cBoiictB|UccnenoBats ¢usuko-|IIpakTuyeckoe 3ananue
acCTBOPOB XUMHUYECKUE CBOMCTBA
OK 04 P P “IIpuroroBieHue pacTBOPoB”
HCTUHHBIX PaCTBOPOB
1 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COePKAHUE TPUKJIATHOTO MOTYJIS)
7 Paznen 7. OuenuBarp 3ammTa Keiica (¢ yyeroMm Oyayuueu
MOCJAEACTBUSA npodeccuoHAILHOM 1esITeJIbHOCTH)
Xumusi B ObITY .
s OBITOBOM ]|
NMPOM3BOACTBEHHOI .
MPON3BOJACTBEHHOI
AesiTeJIbHOCTH
AeATeIbHOCTH
YeJI0BeKa .
Yesi0BeKa ¢ MO3UIUi
IKOJIOTHYECKOM
Oe3onmacHoCTH
OK 01 Xumusi B Obity  u|OueHUBATH Keiic (c Y4ETOM Oymymeit
OK 02 MPOU3BOJCTBEHHOMN MOCJIE/ICTBHS OBITOBOM |MPOGECCHOHANBHOM  JCSTEIHHOCTH).
JEATEIIbHOCTH YEJIOBEKA (M MPOU3BOJICTBEHHOM | BO3MOXKHBIE TEMBI KEMCOB:
OK 04 JEeATEILHOCTH 1. XpaHnenue peakTHBOB.
OK 07 YyejgoBeKa ¢ mno3unmii|2. Byaymue marepuanbl JUisi aBua-,
AKOJIOTUYECKOU MaIINHO- ¥ PUOOPOCTPOCHUSI.
K 2.2 0€30macHOCTH 3. HoBble MaTepualibl i1 COMHEUYHbBIX

Garapeil.
4. PaGora B cocraBe KOMHUCCHHU IIO
WHBEHTapu3aluu  000pylOBaHUS W
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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 DJIEMEHTOB U | MaTepuan (OTBeYaeT Ha BOMPOC), | YCTHOTO
OK 07 MpUpOAa XUMUYECKOM CBSA3M; | Ia€T NPaBWIBHOE  OINPEAEIICHHUE | OIpoca
K 2.2 -Ilepuonuyeckuii 3aKOH | | OCHOBHBIX IOHATHIA; OOHAPYKUBAET
tabinuua J[.U. MenneneeBa; | mNOHMMaHWE  Marepuana,  MOKET
- YcTaHOBIEHHE  CBS3HM | 00OCHOBATH CBOU CYXKICHHUS,

MEXIYy CTPOCHHMEM AaTOMOB
XUMUYECKUX DJJIEMEHTOB H

MEPUOINYECKUM
W3MEHEHUEM CBOICTB
XUMHYSCKHX DJIEMCHTOB M HX
COE€IUHEHUI;

- Tuner XHUMHYECCKUX
peaxLuii;

-Teopust anEKTPOAUTUYECKOMN
JUCCOIMAlMM W peakluu
HOHHOT0 OOMEHa;

- Knaccudukanus,
HOMEHKJIaTypa H CTpOEHHUE
HEOPTraHWYECKUX BEIECTB;

- Du3nKo-XNMHYECKIE

CBOMCTBA  HEOPraHMUYECKUX
BEIIECTB;

- Knaccugukamnus, ctpoenue
" HOMEHKJIaTypa

OpPTraHUYECKUX BEIECTB;

- CBolicTBa OpraHMYECKHX
COE€IUHEHMI;
-Uneatudukamms

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

MOCJIEZIOBATEIbHO U MPABWIBHO
c TOUYKHU

3peHus HOPM JIMTEPATYPHOTO

SI3bIKA.

Ornenka «» - «XOPOLLIO»

CTaBUTCS, €CIIM O0yJaroIuiics Aaetr
OTBET, yJIOBJICTBOPSIIOIINI TEM JKe
TpeOOBaHUSAM, UYTO U ISl OIIEHKH
«OTIUYHO», HO JoIyckaeT 1-2
OMMOKH,  KOTOpbIE  caM  XKe
ucnpassier, u - 12 HEIOYETOB
MOCIEOBATEIbBHOCTH M SI3LIKOBOM
0(OpMIIEHUH U3JIaraeMoro.

OreHka «3» -
«YJIOBJICTBOPUTEIILHO»  CTaBHUTCA,
ecny o0yJaroIuiicss 0OHapyKHBaeT
3HAHWE W IIOHMMAaHHE OCHOBHBIX
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OpraHU4Y€CKUX BCIICCTB, HX
3HAYCHHUC U HNPHUMCHCHUC B

OBITOBOM u
MIPOU3BOACTBEHHOMN
JIeTEJILHOCTH YeJIOBEKA;

- CKOpOCTh  XUMHYECKHX
peaKkIui. XUMHAYECKOE
paBHOBECHUE;

- [lonsiTue o pacTBopax;
-Ucnonp3oBanue XUMHUU B
OBITY W MPOU3BOJICTBEHHOU
JIEeSATCILHOCTH YEJIOBEKa.
YMEHMSI:

- CoCTaBliATh XUMHYECKUC
dbopMynbl  COEAMHEHHH B
COOTBETCTBUHM CO CTCICHBIO
OKHCJICHHS XHUMHYCCKHX
3JICMCHTOB, HCXOHs u3
BAJICHTHOCTU H
3JIEKTPOOTPHULIATEIIBHOCTH;

- XapakTepru3oBaTh
XMMHYECKHE DJJIEMEHTHI B
COOTBETCTBUH c HX
MTOJIOKEHUEM B
IIEPUOIUYECKON cucreme
XUMHYECKUX 31emeHToB J1.1.
Menneneena;

- XapakTepusoBaTh
XUMUYECKHUX PEAKINN;
- CocraBnaTh ypaBHEHUS
peaKkuuit COEIMHEHUS,
pa3noXKeHus, oOmeHa,
3aMEIICHHS, OKHCIUTCIHLHO-
BOCCTaHOBUTEIIbHEIC
peakiuu;

-CocTaBisTh YpaBHEHUS
XUMHUYECKUX peakuuit
MOHHOTO OOMEHa C y4yacTHEM
HEOPTaHWYECKHUX BEIECTB;

- Knaccudumuposats
HEOPraHWYECKUE BEIIECTBA B
COOTBETCTBUH c HX
CTPOEHUEM;

- YcranaBiauBaTh
3aBUCUMOCTh ¢buzuxo-
XHUMUYECKHX CBOMCTB
HEOPTraHWYECKHUX BEIIECTB OT
CTPOEHHUSI ATOMOB U MOJIEKYII,

THIIBI

MOJOKEHUM  JTaHHOM  TEMBI, HO
W3llaraeT Marepuall HENOJHO W
JIOTTYCKaeT HETOYHOCTHU B
OIIpEICIICHUN TIOHATHI 1581170
(GhopMyJIMpOBKE MpaBUJl; HE yMeEeT
JIOCTaTOYHO ri1y0oKo U
JoKa3aTeNbHO O00OCHOBAaThH  CBOU
CYXKICHHSI W  TPUBECTH  CBOH
OpUMEpbl;  W3JIaraeT  MaTepual

HETOCeI0BaTeIbHO W JIOMYCKaeT
OIMMOKKA B S3BIKOBOM O(OPMIICHUN
M3J1araeMoro.

Ouenka«2» -
«HEYIOBJIETBOPUTEIILHO» CTaBUTCH,
ecny o0y4aromuiicss OOHapyKHBaeT

HE3HAHNE OoJIbLIEN 4acTU
COOTBETCTBYIOILIETO BOIpoca
JIOITyCKaeT OIIMOKHU B

(OpMyJIUPOBKE OIpENeICHu U
IpaBWI, HCKAKAIOUIME WX CMBICIH,
Oecrops104HO U HEYBEPEHHO
U3J1araeT MaTepuail.

Onenka «2» OTMEYaeT Takue
HEJIOCTaTKH B MOATOTOBKE, KOTOPHIC
SIBJISIEOTCSI CephE3HBIM
MPEISITCTBUEM K YCIIEUTHOMY
OBJIAJICHHIO TTOCTICTYFOIIIAM
MaTepHaIOM.

«5» - 85-100% BepHBIX
OTBETOB

«» - 69-84% BepHBIX
OTBETOB

«3» - 51-68% BepHBIX
OTBETOB

«2» - 50% u meHee

Onenka «5» - «OTJINYHOY
BBICTaBJISIETCSl 0OyUaIOIeMyCsl, €CIH
JIEMOHCTPUPYIOTCS ~ BCECTOpPOHHEE,
CHUCTEMATHYECKOEe | riybokoe

3HaHUE YYEOHOro MPOTPAMMHOTO
Marepuana, CaMOCTOSITENILHO
BBITIOJIHUBITH N BCE
MIPEeyCMOTPEHHBIE porpamMmoit

3a/1aHusl, TITyOOKOYCBOUBIITHIT
OCHOBHYIO U JIONOJHUTEJIbHYIO

Or1enka
pe3ynbTaTo
B
TECTUPOBAH
us

Ornenka
pe3yNbTaToB
nuddepentt
HMPOBAHHOTO
3a4era
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a TaKxKe THIIA
KPUCTAJUTMYECKOUN pelIeTKH;

- KnaccudumupoBars
OpraHWYECKHUE BEIIeCTBA B
COOTBETCTBUHU c X
CTPOCHHEM;

- VYcranaBivuBaTh
3aBUCUMOCTb ¢buzuko-
XHUMHYECKHX CBOWCTB
OpTraHUYECKUX BEHIECTB OT
CTPOCHHSI MOJIEKYT;

- XapakTepu3oBaTh BIUSHHE
KOHIICHTpaIlun
pearupyromux BEIIECTB U
TEMIEpaTypbl Ha CKOPOCTh
XUMHYECKUX PEAKIIUM;

- XapakTepu30BaTh BIIUSHUE
W3MEHEHUsI  KOHIICHTpAIlUU
BEIIIECTB, PEAKIMU CPeabl U
TEMIEpaTypbl Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS;

- OueHuBaTh IIOCIECACTBHS
OBITOBOM u
MIPOU3BOCTBEHHOM
JIEATCIIBHOCTH 4YeJIOBEKa C
MO3UIINI 9KOJIOTHYECKOM
0€30I1aCHOCTH.

JNATEPATYPY, PEKOMEH/I0OBaHHYIO
IIPOrpaMMOH,
aKTHBH

0
paboTaBmIMii HAa  NPAaKTHYECKUX,
CEMMHAPCKHUX, 1a00paTOPHBIX

3aHSATHSIX,
pasbuparomuiicss B OCHOBHBIX

Hay4YHbIX
KOHIICTIIIUAX 1o n3y4yaeMon
JHMCIUITINHE, NPOSIBUBLINI
TBOpUYECKHE CIIOCOOHOCTH u
Hay4YHbIH HOAXOA B
MMOHUMaHHUH u U3JI0KEHUHU

y4eOHOro MPOrpaMMHOTO MaTepuma,
OTBET OTJIMYAeTCI OOrarcTBoM MU
TOYHOCTBIO HCIIOIB30BaHHBIX
TEPMHHOB, MaTepuai H3JIaraercs
ITOCJICAOBATEILHO U JIOTUYHO.
Onenka «4» - «XOPOIILIO»
BBICTABIISIETCSl 00YJAIOIIEMYCsl, €CIIU
JEMOHCTPHUPYIOTCS JIOCTATOYHO
TIOJTHOE 3HAHUE yueOHO-
MPOrpaMMHOI'O MaTepuaia, He
JIOMYCKaIOINMA B OTBETE
CYILLIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSTENIHLHO BBINOJHHUBIINNA BCE
IPElyCMOTPEHHbIE MIPOrpaMMOit
3a/1aHus, YCBOMBLIMI  OCHOBHYIO
JIUTEpaTypy, PEKOMEH0BAHHYIO
MPOrpaMMOM, aKTHBHO pabOTaBIIHIA
Ha TPAKTHYECKHX, CEMUHAPCKUX,
1ab0paTOPHBIX 3aHSITHSIX,
MOKa3aBIINHI CHUCTEMaTHUUYECKHUHU
XapakTep 3HAHUW TO JUCIHILIMHE,
JOCTAaTOYHBIM  JJI9  JalibHeuIei
yueObl, a TaKKe CIIOCOOHOCTh K
170.4 CaMOCTOSITEIbBHOMY
MOIIOJTHEHMIO.

Onenka «3» -
«YIOBJIETBOPUTEITHHO
BBICTaBJISIETCSl 0OyUaIoIeMycCs, eCIu

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

HEOOXOOMMOM  JJIA  JallbHEHIIEH
y4eObl U TPEACTOSIICH paboOThI IO
npodeccu, HE  OTIWYABIIUICS
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aKTUBHOCTBIO HAa  NPAKTUYECKUX
(cemuHapckux) ¥ J1a0OpPaTOPHBIX

3aHATHUSX, CaMOCTOSITENILHO
BBITIOJTHUABIIHHA OCHOBHBIE
PeayCMOTPEHHBIE porpamMmoit

3aaHus, OJHAKO  JOIYCTHBIIMU
HOTPEIIHOCTH IIPU MX BBIIOJIHEHHUU
U B OTBETE Ha OJK3aMEHe, HO

0o0JIaIaroni HEe0OXOMMBIMU
3HAHUSIMH [ YCTPaHCHHS O]
PYKOBOJICTBOM MpenoaBaTelIs
HaunboJee CYIIECTBEHHBIX
MOTPEUTHOCTEM.

Onenka @» -

«HEYIOBJICTBOPHTEILHOY
BBICTABISIETCS] O0YJaIOLIEMYCsl, €CITH
OoOHapyXHBalOTCS  IpoOensl B

3HAHUSX WIM OTCYTCTBHE 3HAHMM
o 3HAYUTEILHOMI qacTH
OCHOBHOTO yueOHO-

OpOrpaMMHOr0  MaTepuana, He

BBIIIOJIHUBLIEMY  CaMOCTOSITEIIBHO
IIPEAYCMOTPEHHBIE IIPOrpaMMOM
OCHOBHBIE 3a/1aHUs, JOIyCTHUBLIEMY
IPUHIUIINAIbHBIE omnMOKu B
BBIIIOJIHEHUH IIPEyCMOTPEHHBIX
MIpOrpaMMOn 3a/IaHNH, HE
oTpaboTaBLIEMy OCHOBHBIE
MIPaKTUYECKHE, CEMHMHAPCKHE,
71a0opaTopHbIe 3aHATHA,
JOITyCKAIOIEMY CYILIECTBEHHBIE

OUIMOKU TpU OTBETE, U KOTOPBIN
HE MOXET MPOJOJKUTH OO0y4deHHE

WIN MIPUCTYITUTh K

po(heCcCUOHAIBLHON eI TEIbHOCTH
6e3

JOIIOJIHUTCIBHBIX 3aHATHU 10

COOTBCTCTBYIOH_ICI\/'I JUCHUILIINHE.

Omenka  «5» - «OTIIMIHO»
BBICTABIISIETCS, €CIA OO0YJarOIIHIACS
uMeeT TIayOoKue 3HaHHs y4eOHOTo
MaTepuaa o  TeMe
MPAKTUYECKON pabOThI, TOKA3hIBACT
YCBOCHHE B3aWMOCBSI3M OCHOBHBIX
MOHATHM, UCMONB3YEMBIX B paboTe,
cMor OTBETHUTH Ha BCE
YTOYHSIONIME U JIOMOJHUTENbHBIC

Ornenka
pE3yIbTaTOB
BBIIIOJTHEHHU
s
IIPAKTUYECK
01 paboThI
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BOIIPOCHI. OO6yuaronuiics
JEMOHCTPUPYET 3HAHUS
TEOPETHYECKOTO M TPAKTHYECKOTO
MaTepuaga 1Mo TeMe MPAKTHIECKOM
paboThl, OmpeAeseT B3aUMOCBSI3H
MEXTY

TIOKa3aTeIsIMH 3aa4d, naér
NIPaBWIBHBIA AJITOPUTM  pPELICHUS,
OIpeiesieT  MEKIUCITUTUTUHAPHBIC
CBSI3U I10 YCJIOBHUIO 33/1aHUSI.

OneHka «4y» - «XOPOILO»
BBICTABJISICTCS, €CITM OOYJarolTuiics
IOKa3aj 3HAHUE y4eOHOTo

Marepuanga, yCBOWJI  OCHOBHYIO
JUTEPATYPy, CMOT OTBETUTH ITOYTH
IOJTHO  HAa  BCE 3a/1aHHBIE
JOTIOJTHUTEITbHBIC u
YTOUYHSIFOIINE BOIPOCHI.
OO0yuaromuiics J€MOHCTPUPYET
3HAHUS TEOPETUIECKOTO u
NPaKTUYECKOTO MaTepuaa o TemMe
IPaKTUYECKOH PaboThl, JOIyCKast
HE3HAYHUTENIbHBIE HETOYHOCTH MPH
pelIeHuH 3ajad, uMes HENOJHOe
NOHUMAaHUE MEXIUCIUIUTMHAPHBIX
CBSI3CH NpU TPaBUIBHOM BBIOOpE
aNIropuT™Ma
pelLIeHNs 3aJaHMsL.
Onenka «3» -«yIOBIETBOPUTEIHHO
BBICTABIISIETCS, €CIIM OOyyaromuiics
B IIEJIOM OCBOMII
Marepuasl IMpaKTU4ecKOoW paldoThl,

OTBCTUII HE Ha BCE
YTOUHSIOIME M JONOJHHUTEIbHbIE
BOIIPOCHI. OO0yuaromuiics
3aTpyIHAETCS c paBUIILHOMN

OLICHKOM MPEJIOKEHHOW — 3ajayH,
Jaér HETOJIHBIN
OTBET, TpeOyIONMil  HABOISIINX
BOMPOCOB MpEIoiaBaTelis, BHIOOP
anropuT™Ma perieHus 3aJa49n
BO3MOXKCH npu HaBOSIIINX
BOIIpOCax MpenoaBaTes.
OrneHka2» -
«HEYJIOBJIETBOPUTEIIBHO
BBLICTABIISIETCS oOyuJaroremycs,
ecIi  OH HMeeT
CYIIIECTBEHHBIE TPOOENBI B 3HAHUSIX

Onenka
pe3yJIbTaTo
B peIICHUS
CUTYaIMOHH
BIX 3a/1a4
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OCHOBHOIO y4eOHOro Matepuaia
MPAaKTUYECKOM paboThl, KOTOPBIH

HOJTHOCTBIO HE pacKpbLI
COJIep’)KaHUE BOIIPOCOB, HE CMOT
OTBETHUTH Ha YTOYHSIOIIME U
JOTIOJTHUTEbHBIC BOIIPOCHI.
OOyuaronuiicss  1aéT  HEBEPHYIO

OLICHKY

CUTyalluu, HEMpPaBWIbHO BBIOHpAET
AITOPUTM JICVCTBUH.

OnecHka «5» - «OTIIMIHO»
BBICTABJISIETCS, eclii JaeTcs
KOMILJICKCHAs  OIICHKA
MIPEI0KEHHOM CUTYaIlUU;
JIEMOHCTPHUPYIOTCS IyOOKHe
3HAHMS TEOPETUUYECKOTO MaTepuaia
u YMEHHE  HUX  IPHUMCHSATB;
IIOCJIC0BATEIIBHOE, MpaBUJILHOE
BBINIOJIHEHUE BCEX 3aJlaHHil; yMEHUE
000CHOBAHHO nu3jaraTb CBOU
MBICIIM,  JeJIaTh  HEeOOXOIHUMbIE
BBIBOJIBI.

Onenka «4»» - «XOPOIILIO»
BBICTABIISICTCS, eclIn JlaeTcs
KOMILIEKCHAs OIIEHKA
MPEUIOKEHHON CHUTYallUH;
JEMOHCTPHUPYIOTCS riyooKue
3HaHMSI TEOPETUYECKOTO MaTepuaia
u YyMEHHE  HUX  IPUMEHSATS;
MOCJIEIOBATEIIBHOE, MIpaBUJILHOE
BBITIOJTHCHHUE BCEX 3aJlaHul;
BO3MOXKHEI €JUHHYHBIC OIIHMOKH,
UCHPABIISIEMbIE CaMHM  CTYJIEHTOM
TOCJIe 3aMEUaHUsl TPEroaBaTers;
yMeHHE OOOCHOBAaHHO  H3JIararthb
CBOHM MBEICIIH, JieJdaTh HEOOXOINMBIC
BBIBO/IBL.

OueHka«3»- «yAOBJIETBOPUTEITHLHO»

BBICTaBIIsIETCH, eciu CTYIIEHT
JEMOHCTpUpPYET  3aTpyJHEHUA C
KOMITJIEKCHOM OLICHKOM
MIPEII0KEHHON CUTYALIWH;
HETIOJIHOE TEOPETHUECKOE
000CHOBaHHME, TpeOyroree
HaBOAALINX BOIIPOCOB
npenoaaBaTeiid; BBIITOJIHACT
3aJaHHs npu MOJICKa3Ke

OreHka
pe3yJIbTaToOB
u
IMUCHbMEHHO
TO ompoca
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MpenojaBaTels; 3aTpydHseTcs B
¢dbopmynupoBke BbIBOOB. OrieHka

«@@» -  «HEYIOBJICTBOPUTEIHLHOY
BBICTaBIISIETC, eclin JlaHa
HENpaBWIbHAS OIICHKA
MPEUIOKEHHON CUTYaLIuH;
OTCYTCTBYET TEOPETHYECKOE
000CHOBaHUE BBIIIOIHEHUS
3aJaHuMN.

Onenka «5» - «OTIIHIHOY

BBICTABJISICTCS, ©CIIM O0YyYaroIuiAcs
BBITIOJIHWII paboTy 0e3 omuoboK u
HE/JIOYETOB, JONYCTHJ He Ooiee
OJTHOTO HEJIoveTa.
Onenka «4» - «XOpOILIO»
BBICTABIISICTCS, €CIIM OOYYarONIHIACs
BBINOJIHWI PabOTy IOJHOCTBIO, HO
JTOMYCTUIT B HEW He Oojee OJHOU
Herpyooil  omuOKM W OAHOTO
HemoueTa, WIM He Oolee JBYX
HEJIOYECTOB.
Onenka «3» -
«yJIOBJICTBOPUTEIIHHOY
BBICTABJISICTCS, €CIM OOYYarOIIHiACs
NPaBUIILHO
BBITTOJTHHJI HE MeHee
HOJIOBUHBI paboThI WITI
JOMYCTHJI He Oojee ABYX IpyObIx
omuOOK, HIM He Ooyee OIHOMH
rpy0oit ¥ oHON HerpyOoil omuoKu
U OJIHOTO HeJoueTa, UM He Oosee
JBYX-TPEX HErpyObIX OLIMOOK, WM
OJHOHM HerpyOoil OmMOKH U Tpex
HEJIOYETOB, WIM TpPU OTCYTCTBUH
omMOOK, HO MpH
HAJIMYAH YETHIPEX-TISITH HEIOUYETOB,

IJI0XO0 3HACT TEOPETUYECKUI
MaTepual, TOMyCKaeT NCKAKEHUE
(axToB.

Ornenka «2» -

«HEYIOBIIETBOPUTEIHHO»
BBICTABIISIETCS, €CIA OO0YYarOIIHIACS
JOITYCTHIT YUCIIO OLTHOOK u
HE/I0YETOB, IPEBOCXOISIIECE HOPMY,
mpu  KOTOPOM  MOXKET  OBITh
BBICTAaBJICHa  OlEHKa <«3», WIH
€CJIM TIPaBWJIBHO BBHIMIOJIHII MEHEe
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TTOJIOBUHBI PAOOTHI.

5. TumnoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE YUeOHO-MeTOINYeCKHe MaTepPuaJibl,
Heo0X0AuMbIe VISl OLIEHMBAHUS CTeneHn C()OPMHPOBAHHOCTH KOMIIETEHIIUII B Ipoiecce
0CBOEHHS Y4eOHOM M CIUIINHbBI

5.1. 3ajanus K NpakTUYEeCKUM padoTam
OK 01; OK 02; OK 04; OK 07; TIK 2.2

1. Jlns XUMHYECKOro »3JEMEHTa KaJIbIIMsl HW3BECTHO BOCEMb HW30TONOB, M3 HHUX B TMPUPOJE
BCTpeuaeTcs 11ecTb. bonbllie Bcero B mpupoje u3zoromna kKaiuplus ¢ Maccoil 40 — 96, 941%, 3atem
unaer m3oron 44Ca — 2, 086%, Ha Tperbe Mecre Kambiuii — 42 — 0,647%. damee mo mepe
YMEHBILIEHUSI COJAEpXKaHUS B MPUPOAE M30TONBI KaJIbLiMi pacHojiaralorcs B CIELYIOIIEH
nocienoBareiabHocT: 48Ca (0,187%), 43Ca (0,135%) u 46Ca (0,004%). [IBa n3oTomna Kaibius —
45Ca n 47Ca — B npupo/ie He BCTPEUAOTCs, TaK Kak HeycToiuuBbl. Eciau B3saTh 1T Kanbuus — 45, To
yepe3 163,8 nus ero ocraercs Tonbko 0,5T (roBopsT, yTo nepuoa nonypacnana T1/2 = 163,8 gus).
J71s1 BTOpOro pajiioakKTUBHOTO M30TOMNA KaJIbIMs MEPUOJ MoTypacnajia coctapisiet 4,536 yaca.

Bompocsr:

1) ChopmynupyiiTe onpeaeneHus MOHITUH «U30TOI, «IEPUO] IOIypaciana;

2) OObsicCHUTE IPUUUHY CYLLIECTBOBAHUS U30TOIIOB;

3) N306pazute cocTas, cXxeMy CTPOECHUS U 3IEKTPOHHYIO (hopMyTy H30TONOB Kajblys 40 u 44;
4) PackpoiiTe 0COOEHHOCTHU CTPOCHHS aTOMAa KaJIbIIUS U MOHA KaJIbIIHS;

5) lpennoxute KIacCupUKAIUIO U30TOMOB KaJbIINS,

6) PaccuuTaiiTe OTHOCUTENBHYIO ATOMHYIO MacCy XHMMHYECKOTO 3JIEMEHTa KallbLUs W CPaBHUTE
MOJYYEHHYIO BEJTMUMHY C YKa3aHHOW B IEpUOJUYECKON TabmuIIe.

2. MaccoBas fonsi Oenka B OpraHu3Me 4dejoBeka coctaBisieT 17% or macchl ero tena. MaccoBas
noJist a3ota B Oenke coctasisieT 16%. Haitnure maccy azota B opranusme denoBeka ¢ maccou 80 Kr.

3. CkompkOo T MsiCa JOJDKEH COJAEp:KaTh CYTOYHBIM palMOH YeIOBEKAa, €CIU CyTOYHash HopMa
notpebinenus Oenka cocraisier 100 1, a conepkanue 6enka B msice paBHO 17%.

4. MaccoBasi fonsi KocTeil denmoBeka cocraBisieT 20% oT obmiedt maccel opranu3ma. Ha nmosmro
docdara Kanplusi, BXOIIIIETO B COCTaB KoOCTel, mpuxoautcs Takxke 20% OT Macchl KOCTEH.
Ckonbko KT ocdara kambIus coaepKuT uyenoBek maccoit 70 kr? Ckonbko KT ¢ochopa comeprurcs
B HEM?

5. B opranusme 4yenoBeKa B CPETHEM COJEPKUTCI S5 1 KPOBH, IUIOTHOCTh KOTOpOu coctasisgeT 1,05
r/mMa. CKONBKO T JKeJe3a CONEPKHUTCS B KPOBU UYENOBEKA, €CJIIM MaccoBas JOJs TeMOrIoOnmHa
cocrasigeT 12%, a MaccoBas I0JI JKeae3a B reMorIoOnHe cocTaBisgeT 5%?

42



5.2. Bonipochl 1jisl YCTHOIO Oompoca
OK 01; OK 02; OK 04; OK 07; 11K 2.2

1. Bo MHOTHE cOBpeMeHHbIE CTUPATIBbHBIE TOPOIIKH JO0ABISIOT OE3BOHBIN Cynb(aT HATPUS A
COXPAaHEHMsI CBIIyuyecTH. 3a CUeT KaKoro MpoIecca 3Ta COJIb IMPEJOTBPAIAeT CIIEKHUBAEMOCTb
MOPOILKOB?

2. MHorum H3BECTeH CHOCO0 JIeYEHHS HAacCMOpKa WM PAJUKYJIWTa C MOMOIIbIO MOBAapeHHOMN
conu. Ee HarpeBaloT Ha CKOBOpPOJE WM B JyXOBKE, HACBHINAIOT B MEIIOYEK M3 IUIOTHOM TKaHHU, a
MEIIOYEK MPHUKIAABIBAIOT K 00JbHOMY MECTYy Ha HECKOJbKO yacoB. Kakue cBoiicTBa mOBapeHHOU
COJIM UCTIONB30BaHbI B 3TOM perente? Kcratu, BMECTO COJIM MOKHO UCIOJIb30BATh U YUCTHIN MECOK,
KOTOPBIii, KaK U3BECTHO, COCTOUT MpeuMyIiecTBeHHO u3 SiOy.

3. UTo0BI ceMeHa CelIbCKOXO03SUCTBEHHBIX KYJIBTYpP XOPOIIO COXPAHSIINCh, OHU JOJKHBI UMETh
BIQXXHOCTH He Oosiee 15%. BricymuTh ceMeHa He Bceraa npocTo, TaK KaK HarpeBaHHUe MPUBOIUT K
norepe BcXoxecTH. [1oaToMy Hepeako MPUMEHSIOT XMMHUYECKYIO0 CYIIKY: CMEIIMBAIOT CEMEHa C
0e3BOIHBIM CyNb(aToM HaTpusa. DTa COJb JIETKO 00pa3yeT O4YeHb MPOYHBIA KPHUCTAJUIOTHIpAT
Na;SO410H,0, mosToMy mpu CMEUIMBAHUU €€ C BIAKHBIMU CEMEHAMHU OHA OTHHUMAeT OT HUX BOIY
U CBS3bIBACT €€ B KpucTauioruapar. PaccumraiiTe, CKOIBKO HYXKHO cyinbdara HaTpus s
BoICymUBaHus 10 Kr ceMsH, UMEIOIINX BIAXHOCTH 25%, 10 KOHIUIIMOHHOM BiaxkHOCTH 15%

4, OYHTUIUAHBIME ¥ OaKTEPULUIHBIMA CBOWCTBAMH 00JIaal0T BOJHBIC PACTBOPBI XOPOIIO
u3BecTHBIX coneir Hatpus: Nap,COszm NayHPQO,. [leiicTByromuM BEIMECTBOM JITHX IECTHUIUIOB
SIBJISIIOTCSI MOHBI HATPHS, MPHCYTCTBYIOIIUME B WX BOIHBIX pactBopax. Kakyio coms - NayCOs,
Na,CO310 H,O wm NayHPO4— menecooOpa3Hee HCIONB30BaTh JJIS ATUX IEJICH, €CIH UX
CTOMMOCTh IPUMEPHO OJMHAKOBA?

S. JlocTynHBI MU MaJOTOKCHYHBINA mpernapar A O0opbObl ¢ MyYHHUCTOH pOCOW KPBDKOBHUKA —
0,5%-HbIli BOIHBIM pacTBOp KalbLIMHUPOBAHHOHN CONBI, B KOTOPBIA 100aBIsAOT MbUIO. Ecnu He
KaJIbLIMHUPOBAHHOM  COABI, PAacTBOP MOYKHO NPUIOTOBUTH M3  KPUCTALIMYECKOM  COZIBI
Na,CO310H,0 unm nutheBoit coapl NaHCO3;. Cronbko HaO B3STh KPUCTAIIMYECKON COABI WU
MUTHEBOM COMBI, YTOOBI MPUTOTOBUTH 10 7 pacTBOpa, paBHOIIEHHOTO MO aKTUBHOCTH 0,5%-HOMY
pactBopy NayCO3? [IpuHSTH Isl pacdeToB, YTO IJIOTHOCTH IOJIYYEHHBIX PACTBOPOB paBHa 1.

6. JIBe x034iiku TOTOBUINCH K ctupke. [lepBast momorpena Boay a0 60 rpaaycoB u 3amouunsia B
Hell Oenbe, BTOpasi Harpena BOJY 10 KHIIEHUS, MPOKUIISTHIIA €€ 5 MUHYT, a 3aTeM oxJjaauia 10 60
TpaJycoB W TOJBKO IOCIE 3TOr0 Havajga CTUPKY. Y Koro Oenbe nydmie orctupaercsa? Kakum
MPOCTHIM OTIBITOM 3TO MOYKHO JI0Ka3aTh U KaK OOBSICHUTDH?

7. Bcem u3BecTHO OlIyIeHHe 0OCKOMUHBI TIOCIIE OOMIBHOTO MOTPEOICHHS KHCIBIX (DPYKTOB, MIPH
9TOM 3yOBbI CTAHOBATCSI OYEHb YYBCTBUTEIBHBIMH K TOpsUEii M X0NoHO# muie. Ho 3To omymenue
NPOXOJINT, €CJIH J[Ba pa3a B JICHb YHCTUTh 3yObl (hTOpHCTON 3yOHOI macToil. Kak MOKHO 0OBSCHHUTH
BCEC OTU SIBIICHHS C TIO3UIMHA XUMHH, €CITM 3HaTh, YTO COCTaB 3yOHOW SMaiM OYeHb OJIM30K K
muHepany rugpokcunanatuty CasOH(POg)3?

8. Kanpuuii wrpaer BaxHYH poOJb B JKH3HENCITEIBHOCTH oOpraHu3ma. HOHBI KallbIus
HEOOXOIMMBI ISl OCYIIECTBIIEHHUS MpOIecca Tepeaadyd HEPBHBIX HMIYJIbCOB, JUIsl COKPAIICHUS
CKEJIETHBIX MBIIIII U MBIIIIEI cepAta, Uit OpMUPOBAaHUS KOCTHOW TKAHU, 7Sl CBEPTHIBAHUS KPOBH.
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[IpenapaTsl KaabIusl MIMPOKO UCIIONIB3YIOT, B YACTHOCTH, IPH JICYCHUH TEPEIOMOB, IIPH YCUIEHHOM
BBIJICJICHUM KaJbIMsI U3 OPraHM3Ma, YTO MMEET MECTO y JOJro JeKamux OoybHBIX. B apcenane
MEJMKOB €CTh HECKOJIbKO IpenapaToB Kaibliysd. Yamie BCEro NMPUMEHSIOT TJIIOKOHAT, JIAKTaT U
riunepodocaT Kalblus, KOTOPhIe BBITYCKAIOTCs B TabneTkax. I1o cBoeMy NeiiCTBHIO Ha OpraHu3M
3TH Tpenaparbl MOXO0XH, MOITOMY Bpadyd HEPEAKO PEKOMEHAYIOT MpHoOpecTH 000 U3 HUX,
OCTaBMB TIpaBO BbIOOpa 3a manueHToM. Kakoli mpemapar paunuMoHaibHEEe BBIOpaTh U3
BBIIICTIEPEUNCIICHHBIX, €CJIU 1IeHA MPUMEPHO OJIMHAKOBas?

5.3. Bonipocsl k nud¢gepeHIMPOBAHHOMY 3a4eTy

1. ITpenMeT u 3a1a4u XUMUHU.

2. OCHOBHBIE 3aKOHBI XUMUHU.

3. Ilepuoaunueckuii 3akon JI.11. MeHnneneeBa B CBETE TEOPUU CTPOECHHUSI BEIIECTBA.

4. Ctpoenue aToMa. DJIEKTPOHHbIE KOH(UTYpAIL[UK aTOMOB B HEBO30YK/ICHHOM U
BO30Y>KJICHHOM COCTOSTHMM Ha PUMEpE aToMa yriiepoAa.

5. BHyTpuMoeKyIsIpHble XUMUYECKHUE CBSI3U: MOJISIPHASL U HENOJISIPHAs KOBAJICHTHAS
U JIOHOPHO-aKLIENTOPHBII MEXaHU3M.

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

7. IloHATHS: 2IEKTPOOTPULIATENBHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIIEHUS.

8. Kitaccuduxanus HeopraHMueCKuX BEIIECTB.

9. Knnaccbl HeOpraHUYeCKUX BEIIECTB: OKCUABI (BHYTPEHHSS Kiaccudukarus,
crocoObl MOJTYYeHUs], HOMEHKJIaTypa, GU3NYeCKre U XUMHUECKHE CBOICTRA,
PUMEHEHHUE).

10.Knaccbl HeOpraHu4ecKuX BELECTB: OCHOBAaHUS (BHYTPEHHSISI KilaccuuKaius,
CrocoObl MOJTYYeHUs, HOMEHKJIaTypa, GU3NYeCKre U XUMHUECKUE CBOICTRA,
MPUMEHEHHUE).

11.Kaccpl HeOpraHMYeCKUX BEIIECTB: KUCIOTHI (BHYTPEHHSS KiIacCupUKaIus,
CHocoOBI MOJTYYeHUs, HOMEHKJIATypa, (U3NYEeCKHe U XUMHUECKUE CBOICTRA,
MPUMEHEHHUE).

12.Kiaccsl HEOpraHMYeCKHX BEIIECTB: COJIM (BHYTPEHHsISI KilacCU(pUKaIKs, CIIOCOObI

MOJTy4yeHUs, HOMEHKJIaTypa, pu3ndeckre u XMMHUYECKHUe CBOMCTBA, IPUMEHEHNUE).
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13./lucniepcHble cucTeMbl (IOHATHE O TUCTIIEPCHBIX CUCTEMAX, AUCTIEPCHOU (aze u
JTUCIIEPCUOHHOM cpefie KiaccuuKarus).

14.PactBopsl. [loHsTHE O pacTBOpUTENE U O PACTBOPUMOM BelecTBe. Buabl
pacTBOpOB.

15.Crioco06sb1 BeIpakeHUs! KOHIIEHTPAIlUU PACTBOPOB.

16.Teopust 3NEKTPOIUTUUECKON JTUCCOIMAIIUU (OCHOBHBIE TIOJIOKEHUS).
17.lucconmanus KMUCJIOT, OCHOBAHHUH, COJICH.

18.ITonsaTtue o creneHu aucconranuu. CUIbHBIC U Cla0ble 3JeKTpoauTsl. [loHsTre o
KOHCTaHTE JUCCOLMALUY.

19. Xumuueckue peakiui HOHHOTO OOMeHa, MPU3HAKU TEUCHUS PEaKIfil 10 KOHIIA.
20.Bona kak cnabsiit anekrponut. [lonstue o pH pactBopos. UHaukaTopsl.
21.I'uaponus coseit (TUIbl THIPOaN3a, GaKTOPhl, BIUSIONIUE HA CTENIEHb THAPOIIN3A).
22 . Tunsl xuMuYecKuX peaknuid. Kimaccudukanmm XuMUYIecKuX peakiuii (¢ ykazaHuem
IIpU3HAaKa ¥ IpUMEpaMH YpPaBHEHUN peakiuil).

23.CKOpOCTh XUMUYECKUX PEAKLUNA. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKLUNA OT
(GakToOpoB, BIMSIOMIUX HA HEE.

24.XUMHUYECKOE paBHOBECHE, CMELIIEHNE XUMUYECKOro paBHOBecus, npuHuun Jlelllarense.
25.0cHoBHbIe nI0NI0keHUS Teopun OBP.

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

27.OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuun (xkmaccudukarus OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUil C MPUMEPaMU ypaBHEHUI peakinii).
28 . OCHOBBI HOMEHKJIATYPbl OPTAHUYECKUX COETMHEHU.

29. [IpupoaHble HCTOYHUKH YTIIEBOIOpO0B. [lomyueHne aakaHoB.

30. AnkaHbI: TOMOJIOTHYECKHI psia v o01as hopMyna, H30Mepusi U HOMEHKIIaTypa,
dbuznyecKkue CBOMCTBA, HAX0XKICHNE B IPUPOJIE U IPUMEHEHHE.

31. XvmMuyeckue CBOMCTBA aTKaHOB. MeXaHU3M U CTaJIUM PEAKIHUN paIUKaTILHOTO
3aMeIlIeHHUS.

32. ANKeHBI: TOMOJIOTHYECKUH psifl, 001Iast popMyIra, HOMEHKJIATypa U MOJTyYeHue.
33. AnKeHbI: BUIBI H30MEPUH, (PU3NUECKHUE CBOWCTBA, HAX0XKICHHUE B IPUPOJIC U
npuMeHeHrne. XMMHYeCKHUe CBOMCTBA ajKeHOB (0€3 MEXaHU3MOB).
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17. LluknoankaHsl: CTPOEHUE, HOMEHKJIATYpa, U30MEPUs, CBOMCTBA, IT0JIy4€HUE, IPUMEHEHUE

19. AnkanueHnbsl: HOMEHKJIATypa, KiaccupuKkamus, n3oMepus, (pusnueckiue CBOWCTBA, XUMHUYECKUE
CBOICTBA, IpuMeHeHre. HatypanbHblii U CHHTETUYECKUH KaydyKH.

21. AJNKWHBI: TOMOJIOTHYECKUH PsiJl, HOMEHKIIATypa, U30Mepusl, (pru3udeckue
CBOIICTBa, XUMHYECKHE CBOMCTBA, nonyuyeHue. [[pumenenue areruieHa.

23. CtpoeHue MOJICKyIbl O€H301a. APEHBI: COCTaB, TOMOJIOTUYECKHH Psifl, U30MEPHS,
HOMEHKJIaTypa, (pu3nueckue cBOiCTBa, MOIydYeHUE, TPUMEHEHHE.

24. Xumuueckue cBoiicTBa O€H30I1a U €ro TOMOJIOTOB.

Tunel 3agau

1. M306pa3ute 3neKTpoHHbIE (OPMYIBI COSTUHEHUN JIIEMEHTOB C MOPAIKOBBIMH
Homepamu: 19 u 35. HazoBuTe BeliecTBo, YKaKUTE BUJI CBA3U MEXKIY aTOMaMHU U
MEXaHU3M 00pa30BaHUS CBS3H.

2. BeruncnuTe MaccoByrO 00 311eMeHTOB (B %) B coequnennu NO2.

3. Paccumuraiite maccy B rpammax 0,769 moib Zn.

4. OnpenenuTh KOJIMYECTBO BeliecTsa i nopuuu 351 B203

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

6. OcymiectBute npeBpaiienus: Zn — ZnSO4 — Zn(OH)2

7. YKaxuTe KOMIIJIEKCOOOpa30BaTelb U €ro CTENeHb OKUCICHHUSI, JTUTaHIbl,
KoopauHanronHnoe uncio. Jaire nazsanue KC: [Cr(NH3)3 (H20)3]Cl1

8. CocTaBbTe MOJIHOE U COKpAILIEHHOE (€C/IM BO3MOKHO) HOHHBIE ypaBHEHUs: ocdar
HATpUA + XJIOPUJ] KaTbIIHS

9. CocraBbte ypaBHenue OBP Meronom siexkTpoHHOro OanaHca:

CI2 + NaHSO3 + H20 — NaHS0O4 + HCl

10.PaccumnTaiite maccy Bemiecta B 40 r 2% pactBopa.

11.B 11 pacTBOpa cepHoit kucioTel coaepxured 2,1 mons H2SO4. Paccunraiite
MacCOBYIO JIOJIF0 pACTBOPEHHOTO BEUIECTBA, YUUTHIBASA, YTO IIJIOTHOCTh PACTBOPA

paBHa 1,13r/mn

6. TpeOoBaHus K yCJOBHSAM pean3aluu padoyeii mporpaMmbl AU CHUTIIHHBI
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6.1. O6mecucTeMHble TPeOGOBaAHUS

DnekTpoHHas nHQOpMaMOHHO-00pa3oBarensHas cpeaa PIBOY BO «KUT'Y»

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

https://do.kchgu.ru - snekTponHas nHpopMannoHHO-00pa3zoBaTebHas cpena KUI'Y.

DNEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI (AIEKTPOHHBIE ONOTUOTEKH)

ly4eOHBIii TO1T

00 Ob YTBEPKIECHO  YUEHBIM COBETOM OT
30.09.2015r.ITporokon Ne 1). DieKTpoHHBIH ampec:
https: kchgu.ru/biblioteka - kchgu/

'YueOHbIi o1 HanmeHoBaHMe JOKyMEHTA C yKa3aHUEM PEKBU3UTOB Cpok aeiicTBust
JIOKYMEHTa
2023/2024 /ToroBop Ne91536c OO0  «3HaHUyM» oT HeticTByeT 0
lya4eOHBIIi TO1T 12.05.2023r. 12.05.2024r.
(DJIeKTPOHHO-OMOIMOTeYHass  cucTeMa «Jlanby. beccpounsrit
Ulorosop Ne COb HB-294 ot 1 nexa6ps 2020 rona.
2023/2024 DnexrporHas oundmuorexka KUI'Y (2.b.).I1omoxenne beccpounsrit

«ELIBRARY.RU» - https://www.elibrary.ru.
UInnensuonnoe cornamrenue Nel5646 ot
01.08.2014r.becruiaTHo.

HanmonanpHas smekrponHas Oubnmoreka (HOB)
— https://rusneb.ru. Torosop Nel01/HDB/1391 ot
22.03.2016r.becrnarHo.

DexktponHbIil pecype «Polred.com O630p CMU»
— https://polpred.com. Cornamenue. becruiarHo.

2023/2024 DnekTponHast oudanoreka FOpaiit JloroBop Ne 5856 ot JeticTByeT o
lyaeOHBIN TO1 12.05.2023 r., netictyet no 12.05.2024 r. 12.05.2024 r.
2023/2024 (DIIEKTPOHHO-OMOINOTCUHBIC CHCTEMBI:
[yIeOHBIH 10T

Hayunas JNIEKTPOHHAsE ~ OMOIMOTEeKa beccpouno

6.2. MaTepuajibHO-TeXHHYECKOE U YieOHO-MeToAu4ecKoe odecneyeHne TUCHUTLTUHBI

IHamMeHnoBaHMe HOMGHICHI/Iﬁ JUIA IMPOBCACHUA BCEX BUJI0B

IS CAMOCTOSITETIbHOM paboThI, C YKa3aHHUEM MEPEevHsI OCHOBHOTO 000pyI0BaHMUs,
[Y9e€OHO-HATIISITHBIX TOCOOUI 1 HCIIOIB3yEMOT0 IIPOrPAMMHOTO 00eCTIeYeHNST

yueOHOMAIpec TMOMEIICHUH ISl
NeSTeLHOCTH, MPEAYCMOTPEHHOH Y4eOHBIM IUIAHOM, B TOM YHCIIE NOMEUICHUSIPOBEACHHS BCEX BHUJIOB

y4eOHOW  JIeATeIbHOCTH,
MpeTyCMOTPEHHOM
y9IEOHBIM TUIAHOM

IKabuHeT XUMUM U OMOJIOTHH JUTS JIAOOPATOPHBIX 3aHSATHIA, TPAKTHYECKOTO U
CEMHHAPCKOT0 THIA, KypPCOBOTO NMPOCKTUPOBAHMUS (BBITIOJTHEHUS KYPCOBBIX padoT),
TPYIIIIOBBIX ¥ MHIUBUIYaIbHBIX KOHCYJIBTAIHA, TEKYIIEro KOHTPOJIS U IPOMEKYTOTHOM
ATTECTALINH.

Cneyuanuzuposanunas medens:

cTobl — 12 1T,

CTYyJbs — 24 mT.,

CTOJI ¥ CTYJI TIperoaaBaresns — 1 mir.,

MesIoBas Jocka — | mT.,

369200, Kapauaeso-
Uepxecckas PecrryOnuka, T.
Kapauaesck, yi. Jlenuna, 29.
'YaeOHO-1ab0opaTopHBIit

KOPIYC, 4 3Tax, MOMEIIeHUE
No 412
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http://kchgu.ru/
https://www.elibrary.ru/
https://rusneb.ru/
https://polpred.com/

rpubyna — 1 mr.,

mkad — 2 mr.,

VlabopamopHoe obopyodosanue:

XMMHUYeCcKas MOoCya,

XMMUYECKHE PEaKTHBBI,

BBITSDKHOH mIKad 71 XUMHYECKON TOCY B! - 2 IT.,

aBTOKJIaB HacTOAbHBI DGM-200 - 2 .,

IAKBA TUCTUIUIATOP SJIEKTPUYECKHUH - 2 mT.,

Becel CAS SW-10 - 2 mir.,

Becel CAS SW-5 - 2 mir.,

BECHI JICKTPOHHBIE aHAIUTHYECKHE - | IIT.,

mMukpockon Ansramu [TOJIAP 3 — 2 mt.,

Mukpockon Ansramu BUO — 6 mr.,

mMukpockor Ambramu 136T - 1 mT.,

MUKpOcKot bnonorndecknit buomam U - 1 mr.,

MUKpPOTOM - 1 mmT.,

Ta30KUIKOCTHEIA XpoMaTorpad «Mmmuxpom 5-3» - 1 mir.,
MHHHU-9KCIIpecc-1abopaTopus I/KOMIUIEKC 00CIIeT0BaHUS
XUMUYECKON 3arps3HEHHOCTH OKpYy»katolel cpensl «[luenka» - 1 wr.,
MUHHU-9KCTIpecc-naboparopus «[luenka-Py» B KoHTeiHepe-yKiIaaKe THIIA «Kecey - 1 mT.,
MoliKa JabopaTopHast — 2 WT.,

HaOOp IS OTIPEIENICHHUS! AIEKTPOIIPOBOJHOCTH PACTBOPOB — 3 IIT.,
Ha0Op CTEKJSTHHOM MOCYIbI JUIs TabopaTopHbIX 1eneld — 10 .,
MpUOOp /I NU3MEPEHHs KUCIOTHOCTH BBOJHBIX PAaCTBOPOB
(PH-meTp, hp-150 M) — 10 mit.,

TEpMOCTAT CyXOBO3AyIIHBIN — 1 mT.,

neHTpudyra radoparopHas — 1 mir.,

mdpoBast oKymsApHas Kamepa 3 Mimke — 1 mT., mkad cymmibHO-CTepHITN3aMOHHbIH —
1 mIt., snexTpudeckuii mpudop g cymku mocyasl [19-2010 — 1 mr.,
ANEKTPUUYECKIA prOOp Memanka MarauTHaE MM-135 Tarxep (go 10 1.) - 1 mT.,
MEH3YpKU — SIIT.,

MUMETKA-KaleIbHUIbI — 8 IIT.,

TepPMOMETPHI — 8 IIT.,

MHUKPOCKOTI — 3 IIT.,

UTymbl — 5 WT.,

MpeIMETHBIE U TOKPOBHBIE cTekIa — 10 mr.,

TUIAHIIETH 7SI KaleJIbHBIX peakuuii — 4 mr.,

(unpTpoBanbHas Oymara — 30 mr.,

MPOMBIBAJIKK — 9 MIT.,

CTCKJISTHHBIE IPOOUPKH — 14 1mT.,

[pe3uHOBBIC TIPOOKH — 10 mIT.,

(hoHapHUKH — 5 mT.,

HabOp peakTHBOB — 6 IIT.,

CTEKJITHHBIE MaJ04KHu — 15 mr.,

IITaTUBBI A7 TpoOupox — 20 mt.,

MepHbIe UIUHAPHI — 12 mmT.,

BOPOHKHU CTEKJIsIHHBIE — 10 1mIT.,

BOPOHKH JeNUTeabHbIe MmmHApuaeckue (50-100 vur) — 10 mr.,
CTYIKH C IIECTUKOM — 8 IIT.,

(bapdopossie vamky — 10 mrt.,

(bubTpB OyMaskHBIE — 25 mT.,

BaTa — 10 mrT.,

Mapiis — 10 wr.,

'HacoBbIE CTEKIA — [ IIT.,

DIIEKTPOTUIMTKH — 9 TIT.,

mabopaTopHbIe MTATUBBI — 9 TIT.,

CIIPTOBBIE TOPEIKH — 8 IT.,

crinukw, - 10 mrT.,
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MpUOOP JUIs ONTYYEHUs ra30B (WK MPOOUPKA C ra300TBOIHON TPYOKOW) — 2 MIT.,
Imepsxatenu 11t mpooupok — 10 mT.,

CKJITHKU U1 XpaHEHUs peakTuBOB — 18 wmT.,

[pa3laTOYHbIE JIOTKU — 15 wT.,

xumudeckue crakansl (50, 100 u 200 mi) - 6 mT.,

[mmaTess - 9 mr.,

MAHIETHl — 8 IIT.,

TUTEJIBHBIC MBI — § IIT.,

CEeKyHJIOMepHI (TaliMepsl) — 8 MIT.,

MepHble pobupku (Ha 10-20 mur) — 12 .,

MepHbIe KOJObI (25, 50, 100 u 200 M) — 12 .,

BoJsiHAs OaHs (MM TepMocTar) — 2 mrT.,

CTEKJISTHHBIE Taiouky — 10 .,

KoHM4YecKHe Kouos! Ayt TutpoBarus (50 u 100 mur) — 10 mT.,

WHINKAaTOPHBIE MTOJIOCKH IS ompeneneHus pH u cranmapTHas HHOMKATOpHAS IIKaita — 6
[IT., YHUBEPCAIBHBIN HHANKATOD - 4 mIT.,

munetkd Ha 1, 10, 50 vt (v mo3aropet Ha 1, 5w 10 mim) — 10 mr.,

OTOpeTKH I THTPOBAHUS, - 6 IT.,

MenuuuHckre wnpunbl Ha 100-150 Mo — 16 w.,

TabopaTOpHBIE M/ aHATUTUYECKUE BEChl — 4 MIT.,

CYMIMIBHBIN miKkad — 2 wrT.

Texnuueckue cpedcmea 0byueHus.:

KoMmIbloTep — 1 mT.,

rejaeBu3op — 1 mr.,

npuHTep — 1 mr.,

VIuyensuonnoe npoepammuoe obecneuenue.

UlniieH3nOHHOE MIPOTPaMMHOE 00ecTIeUeHHE:

- Microsoft Windows (JTuuenzust Ne 60290784), 6eccpounas

- Microsoft Office (JIunensus Ne 60127446), 6eccpounas

- ABBY Fine Reader (suuensus Ne FCRP-1100-1002-3937), 6eccpounas

- Calculate Linux (Buecén B EPPII [pukazom Munkomceszu Ne665 ot 30.11.2018-2020),
beccpounas

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

- Kaspersky Endpoint Security (JInunensus Ne 1CE2-230131-040105-990-2679), ¢
31.01.2023 mo 03.03.2025 .

\AYIUTOPHS JJIsl CAMOCTOSTENBHOM paboThl 00yYaroUXCs.

Crieranu3upoBaHHas MeOeb:

cTOJBI — 12 mT.,

CTyJbs — 24 WT.,

Imocka menoBas -1 1mT.,

'Y4eOHO-HarIsIIHBIE TOcOOUs (B 2JIEKTPOHHOM BHUIE). TeXHIMUECKUE CpeIcTBa O0yUCHHS:
HOYTOYKH C MOJKIIOYCHHEM K HHOPMAIIMOHHO TeICKOMMYHUKAIIMOHHON CETH
«HTEepHET» M 00ECTIeUeHHEM JOCTYIA B MIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCHUTETA — 3 IIT.,

VIuyenzuonnoe npoepammuoe obecnevenue:

- Microsoft Windows (JTuuensust Ne 60290784), Geccpounast

- Microsoft Office (JInnensus Ne 60127446), 6eccpounas

- ABBY Fine Reader (ymuensus Ne FCRP-1100-1002-3937), 6Geccpounas

- Calculate Linux (Buecén B EPPII [pukazom Munkomcszu Ne665 ot 30.11.2018-2020),
OeccpouHast

- Google G Suite for Education (IC: 01i1p5u8), 6eccpounast

- Kaspersky Endpoint Security (JInnensus Ne 1CE2-230131-040105-990-2679), c
31.01.2023 o 03.03.2025 1.

369200, Kapauaeso-
Uepkecckast Pecriy6unnka, T.
Kapauaesck, yiu. Jlenuna, 29.
'Y1aeOHO-mabopaTopHbIit
KOpILYC, 5 3TaX, IOMEIICHHE
Ne 507
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Uuraneusii 3a1, 80 MecT, 10 koMIbIOTepOB. Cneyuanuzupogantas mebens: CTONbI
YHEHUYECKHe, CTYIbs. Texuuueckue cpedcmea 00yueHus.

[Tucrteit bpaitnst ALVA ¢ iporpammoii skparroro yenuuurenst MAGic Pro;
CTalMOHAPHBIN BUmeoyBenmuuTenb Ciear View ¢ MOHHTOpOM;

2 xomnbroTepHEIX poisiepa USB&PS/2; kmaBuatypa ¢ Haknankoit (ALI1); akycTuueckas
crcteMa cBOOOTHOTO 3ByKOBOTO Tiouisi Front Row to Go/$; nepcoHasbHbIE KOMITBIOTEPHI C
BO3MOXKHOCTBIO MOAKIIFOUECHUS K ceTh «/HTepHeT» 1 00ecreueHneM JI0CTyTa B
PIIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO CPENy YHUBEPCHUTETA.

VIuyensuonnoe npoepammmnoe obecneuenue:

Microsoft Windows (JTutiensus Ne 60290784), 6eccpounas

- Microsoft Office (JIunensus Ne 60127446), 6eccpounas

- ABBY Fine Reader (muensus Ne FCRP-1100-1002-3937), Geccpounast

- Calculate Linux (Buecén B EPPII [pukazom Munkomceszu Ne665 ot 30.11.2018-2020),
Oeccpounast

- Google G Suite for Education (IC: 01ilp5u8), 6eccpounas

- Kaspersky Endpoint Security (JIutiersus Ne 1CE2-230131-040105-990-2679), ¢
31.01.2023 mo 03.03.2025 .

369200, Kapauaeso-
Uepkecckas PecmyOunnka, T.
KapauaeBck, yiu.

Ulenuna, 29.
'YaeOHO-mabopaTopHbIit
KopIryc, kab. 102 a.

7. OcCo0eHHOCTH peaju3aliuy JUCHUTTHHBI /IS HHBAJIHI0B H JINI COTPAHHYEeHHBIMU

BO3MOKHOCTHAMHU 310POBbA

Hns mun ¢ OB3 w/mnm ¢ weBanmmaHocThio PIIJ] pa3spabareiBaeTcsi Ha OCHOBaHHUH
«[lonoxxenust o6 opraHuzanuy 0OpazoOBaTEIBLHOIO Ipolecca i 0Oy4YeHUS HMHBAJIUAOB M JIUI C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3J0POBbSI B (heepalbHOM TOCYAapCTBEHHOM OOJKETHOM
00pa30oBaTeIbHOM YUpeXkAeHUH Bhiciiero oOpa3oBanus «KapauaeBo-Yepkecckuil rocyjapCTBEHHBIH

yHHUBepcuTeT uMeHH Y. J[. Anuesay.
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