MunucTepcTBO 00pa30BaHus M MOJIOICKHOM nmonuTuku CBepIOBCKOM obmacTu
I'ocynapcTBeHHOE aBTOHOMHOE NPO(heCcCHOHAIEHOE 00Pa30BaTEIbHOE YUPEKIECHUE
CBepu10BcKO# 00acTu «Y pajIbCKUM MONUTEXHUUECKUN KoUK — MeKpernoHalIbHbIN LIEHTP
KOMIIETEHIIAI

PABOYAS ITIPOTPAMMA OBIIIEOBPA3OBATEJIbHON YYEFHOM
JANCHUITJINHBI

OVY/1.04 Xumus

JUTSL CIIEMAJIBHOCTH

13.02.11 TexHu4deckasi SKCILTyaTamus ¥ 0OOCITYKUBAaHHUE DJICKTPUIECKOTO U
AIEKTPOMEXAHUYECKOTO 000pYy10BaHUs (II0 OTPACIISIM)

ExarepunOypr
2023ron



Pazpaborunk: PaitkoBa 10.B. , mpemomaBarens ['AIIOY CO «YpanabCKuil MOMHTEXHHYECKHMA
komnemk - MIIK»

CornacoBanue pabodeil mporpaMMbl y4eOHOM 00111e00pa3oBaTeIbHON YIeOHOM TUCITUTUTHHBI
OV /.04 Xumus npoitaeHo.



COJEP)KAHUE

OBbILIASA XAPAKTEPUCTHUKA PVAEO‘IEI‘/JI ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIIAIIJIMHBI

. CTPYKTYPA MU COJAEPKAHHUE OBIIIEOBPA30BATEJIBHOM
YYEBHOU JUCIIUITJIMHBI

. YCJIOBUSI PEAJIU3ALIMU OBLIEOBPA3OBATEJIBHOM YYEBHOM
JTUCHUIINHBI

. KOHTPOJIb n OLIEHKA PE3YJbTATOB OCBOEHMUA
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUIIJIMHbI



1. OBIIAS XAPAKTEPUCTHUKA PABO‘IE!:/'I INPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIUIIJIMHbI
OV /.04 Xumust

1.1. MecTo IMCHUIIIMHBI B CTPYKTYpe o0pa3oBarteiibHoil nporpammsl CIIO:
Pabouas mnporpamma oOmeoOpa3oBaTenbHON y4eOHOM AMCLUIUIMHBI SBJISETCA YacTbiO

OCHOBHOM

00pa3oBaTeNbHON  TPOTPAMMEBI

B

coorBercTBUU 13.02.11 Texuuueckasa

AKCIUTyaTalus U 00CIy)KMBaHUE ANEKTPUUECKOTO U IJIEKTPOMEXaHUYECKOT0 000py10BaHus (110
orpacisiM)13.00.00 DnexTpo- 1 TerI0dHEepreTUKa
1.2. e 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS AN CHUIIINHBI:

1.2.1. lleapb AMCHUIIMHBI
Conepxkanue mporpamMMmbl 001meoOpa3oBaTenbHO yueOHor auctumuiuabl OY .04 Xumus
HaIpPaBJICHO HA JIOCTIKEHUE PE3YJBTATOB €€ U3YUCHHUS B COOTBETCTBHH C TpeboBanusmu OI'OC
COO c yuetom npodeccuonanbHoi HanpasienHoctd GI'OC CIIO.

1.2.2. Il.ianupyembie pe3y/ibTaThl OCBOCHHUSI 00111e00pa30BaTeIbHOM Y4eOHOM IMCUMILINHBI B

coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaYeHre AUCIHIUIMHA UMeeT rpu opmupoBanuu u pazsutinn OK u [1K

I[lnanupyemsble pe3yabTaTbl 00y4eHH s

JTOCTHIKCHMUA

Oo1ue u
npogeccuona-
JIBHBIC O06mme JucuuIInHapHbIe

KOMIIETEeHIIM U

OK 01 B yacTu TPy10BOr0 BOCIUTAHUS: | BJAJCTh CHCTEMOM XHMHUYECKUX 3HAHUM,

BriGupats FOTOBHOCTb K TPYyAY, OCO3HAHHWE KOTOpas BKIIOYAET: OCHOBOIOJIArarolue

CHOCO6EI [[EHHOCTH MacTepCTBa, TPYI0NIto0ue; | MOHITUS (XUMUYECKUH DJIEMEHT, aToM,

oo saxad | TOTOBHOCTH K aKTI/IliHOI/I 9JIEKTpOHHass 00ojiouka aroma, s-, p-, -
MESTEIbBHOCTH TEXHOJOTUYECKOW U| AJNEKTPOHHBIE OpOWTaIM  aToMOB, HOH,

Hpo‘})eCCHOHaﬂ COITHATbHOM HaIpaBJIECHHOCTH, MOJIEKYJa, BAJICHTHOCTD,

bHOH CITIOCOOHOCTh MHULUAPOBATH,| 3IEKTPOOTPHUIATEIBHOCTb, CTEIECHb

ACATCIIBHOCTH  [IaHUPOBAaTh M CAMOCTOSITCIIbHO| OKHUCJICHMS, XHMHYECKasi CBA3b, MOIJIb,

[IPUMEHUTENBH [BBIITOIHATE TAKYIO JEATENEHOCTD; MOIIIpHasT ~ Macca, MOJSIPHBIE  00BeM,

0 K pasinuHbIM| MHTEPEC K  PasIHIHBIM chepam| yrieponHbli  ckeneT,  (YHKIIMOHAJbHAS

KOHTEKCTAM npoheccCuoHaNbHOM NeSTeNbHOCTH, rpynmna, paaukaig, HW30MepHus, HU30MEpHI,
OBJiageHue YHHMBepPCAJbHBIMH| TOMOJOTUYECKHN psn, TOMOJIOTH,
Y4eOHBIMHU NMO3HABATEJbHBIMH| YTJIEBOJOPOIbI, KHCIIOPOJ- u
neicTBUAMMU: a30TcoIepKaIIne COCIMHCHHS,
a) 0a3oBbIe JIOTHUYECKHE NeHCTBHS. | OHOJIOTHYECKU AKTUBHBIC BEIIIECTBA
- CaMOCTOSITENbHO (hOPMYNIHUpPOBaTh M| (YIJIE€BOMABI, KHUpPbI, OEIKH), MOHOMEp,
AKTYaJIU3UpPOBAThH npobieMy,| TOIUMED, CTPYKTYpPHOE 3BEHO,
[paccMaTpuBaTh €€ BCECTOPOHHE,; BBICOKOMOJICKYJISIPHBIC COCIUHCHMUS,
- YCTaHABIMBATh CYIIECTBEHHBIH| KpHUCTAJUIMYECKas penieTka, THUITBI
MpU3HAK  WJIM  OCHOBAaHHMS IS XMMHUYECKMX  peaknuid  (OKHCIUTETHHO-
CpaBHEHUS, KIIacCU(pUKaIUU H| BOCCTAHOBUTEJIbHBIC, 9K30-U
0000IIEHNS; SHIO0TEPMUUYECKHE, peakmumn HOHHOTO
- OINpenensaTh IENH JeATENbHOCTH, OOMeHa), pactBop, 3IEKTPOJIUTHI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU UX| HEIJIECKTPOJIUTHI, AIEKTPOIUTHYECKAS

Jucconranusa, OKUCIUTECIIb, BOCCTAHOBUTCIID,
CKOPOCTH XUMHYISCKOHN pe€aKkunu, XuMHMYCCKOC

paBHOBECHE), TEOPHUH W 3aKOHbI (Teopus




- BBIABIIATH  3aKOHOMEPHOCTH U
[IPOTUBOPEYUSI B PaCCMATPUBACMBIX
SIBJICHUSX

- BHOCHUTH KOPPEKTUBBI B
N1EATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHMBATb  PUCKH  IIOCJIECIACTBUM
NeATEIbHOCTH;

- pa3BUBaTb KPEATUBHOE MBILIICHUE
[IpU PELIECHNH )KU3HEHHBIX POOIEM

0) 0a3oBbIe HCcceaea0BaTeLCKHE
nelcTBUA:
- BIIQJAETh HaBbIKAMH  Y4€OHO-

MCCIIEIOBATEIICKOM U IIPOEKTHOH
eI TeIbHOCTH, HaBbIKaMU|
paszpenieHus: mpooiem;

- BBISBJISITH IPUYUHHO-CJIEICTBEHHBIE
CBSI3M W AaKTYaJIM3WpOBATH 3ajady,
BHIIBUTATh TUIIOTE3y €€ pelIeHus,
HAXOUTh apTyMEHTBI TUTST
TOKA3aTEeNbCTBA CBOUX YTBEPIKICHUN,
BajaBaTh TApaMeTpbl W KPUTECPUU
peleHus;

- aHATM3UPOBATH MOJIYYECHHBIE B XOJI€
peleHus 3a/1a4u pe3yIbTaThl,
KPUTHICCKH OIICHUBATH ux|
ITOCTOBEPHOCTb, MIPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeThb TIEPEHOCHTH 3HAHHUS B
MO3HABATEIIBHYI0 M TMPaKTUYECKYIO
00J1aCTH >KU3HEIECATEIIEHOCTH;

- YyMEThb HMHTETPUPOBATh 3HAHHS U3
[Pa3HbIX IPEIMETHBIX 00J1acTell;

- BBIJIBUTATh HOBBIE HJIEH, IPEJIaraTh
OpUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;
- CIIOCOOHOCTh WX HCIIOJIb30BaHUS B

[MO03HaBaTEIbHOM u
IIPAKTUKC

COIIAJILHOMH|

XUMHYECKOTO  CTPOEHHUS]  OPraHUYECKHX
BeuiectB  A.M.  byrtnepoBa,  Teopus
JIEKTPOIUTUYECKOM JMCCOLIMALINY,

nepuonnueckuil 3akoH JI.MI. Meunneneesa,
3aKOH COXPaHEHMsI MaCcChl), 3aKOHOMEPHOCTH,
CUMBOJINYCCKHUH SA3BIK XHUMHU,
(akTOJIOrMUeCKUe CBEAECHUS O CBOMCTBAX,

cocTaBe, TMOJIyYeHHH W OE30MaCHOM
HCIIOJIb30BaHUH BOKHENIITNX
HeOpI‘aHI/I‘-IeCKI/IX nu OpFaHI/I‘-IeCKI/IX BCIICCTB B
OBITYy W  TPAKTHYECKOHW  JCSATEIbHOCTH
YEJIOBEKA;

- YMETh BBISBJISATH XapaKTePHbIC MPHU3HAKU H
B3alMOCBI3b I/I3y‘IeHHBIX HOHHTI/If/’I,
IPUMEHSTh COOTBETCTBYIOIIME IMOHATHUS MIPH
OIIMCaHUU CTpO@HI/Iﬂ n CBOI>'ICTB

HCOPraHUYCCKUX U OPraHNYCCKHUX BCUICCTB U
ux HpCBpﬁHICHHfI; BBIABJIATE B3aMMOCBA3b

XUMUYECKUX 3HAHUW C TOHATUSAMU U
IIPEACTABICHUAMU OPYTUx
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

YMETb  HCIIOJIBb30BaTh  HANMEHOBAHUSA

XUMHUYECKUX COEIMHEHHUN MEXIYyHapOJIHOIO
COI03a TEOPETUYECKON U MPUKIAJTHON XUMUU
W TpUBHAJIbHBIC HA3BaHUS BaKHEUIIUX
BEIIECTB (ATWJICH, AalleTWICH, TJIHUIEPHH,
deHon, GopManbIerua, yKCyCcHas KHCIIOTA,
[JIMLWH, YyrapHbld Ta3, YIJEKUCIbIA ras,
aMMUaK, TraiieHas H3BeCTb, HeralleHas
U3BECTh, TMHUTbEBAs coAa MW  JPYTUX),
COCTaBIATh (OPMYJIbl HEOPTAHMYECKUX U
OpraHUYECKUX BEIICCTB, YpaBHEHUS
XUMUYECKHUX PEAKINH, OOBSICHATh UX CMBICIT;
MOATBEPKJATh XapaKTEPHbIE XUMHUYECKHE
CBOWCTBAa  BEIIECTB  COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMH M 3alHUCSIMU  YpPaBHEHUU
XAMHUYECKHUX PEaKIUii;

- yYMEThb YCTAHAaBIMBATh MPUHAICKHOCTh
M3y4YEHHBIX HEOPTraHUYECKUX u
OpraHWYECKUX BEIIECTB K OIpPEAEIICHHBIM
KJ1accam 51 rpymnmiam COEIMHEHU,
XapaKTEepU30BaTh MX COCTAB U BaKHEUIINE
CBOWMCTBA; OMNpPEACNATh BUIb XUMHUYECKHUX

CBsI3eM (KoBasICHTHaA, HMOHHAas,
MeTaJlTndecKast, BOJIOPOIHAS), THIIBI
KPUCTAITTNYECKUX pereTok BEIIIECTB;

KJIacCU(PUITUPOBATh XUMUUECKHE PEAKITUH;

- chopmupoBaTh  MPEACTABICHUS: O
XUMHUYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAYYHOW KAapTHUHBI MUpPa, POJIU
XUMHHU B ITIO3HAHUHU $IB.]'IGHI/II71 HpI/IpOHBI, B
(GOpMUPOBAHUM MBIIUIEHUS U KYJIBTYPBI




JMYHOCTH, ee (GYHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOIUMOW HJisi PEIICHUS
NPaKTHYECKUX 3a7ad W OKOJOTHMYECKH
00OCHOBaHHOTO  OTHOILICHHSA K CBOEMY
3J0POBBIO U IPUPOTHOM CPEIe;

- YMCTb ITPOBOAUTH paCyYCThl 10 XUMHWYCCKUM
dopMynaM H  ypaBHCHHSAM XHMHYECKHX
peaKknuii C HCHOIb30BaHUEM (U3NIECKHUX
BEJIMYMH, XapaKTEPU3YIOUINX BEIIeCTBa C
KOJINYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpMaJbHBIE YCJIOBHUS) Tra30B, KOJHMYECTBA

BCIIICCTBA; UCIIOJIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJISl IPUHATHS PEIICHHMA
B KOHKPETHBIX JKM3HEHHBIX CHTYallUsiX,
CBSI3aHHBIX ~ C  BEIIECTBAMH H  HX

PUMEHEHHEM
OK 02.... B 006acTH HEHHOCTHM HAYYHOIO| - yMETh IUIAHUPOBAaTh W  BBINOJHSATH
Vcronp30Bars [MO3HAHHUS: XAMHYECKUH OIKCIIEPUMEHT  (TIPEBPAICHUS
COBPEMEHHbIE c(OPMUPOBAHHOCTH| OPraHUYECKHX BEIIECTB MPH HarpeBaHmH,
cpesctBa MHUPOBO33PEHHUsSI, COOTBETCTBYIOILIETO| MOJYYCHHE ITUIICHA U U3y9ICHHE €r0 CBOMCTB,
COBPEMEHHOMY YPOBHIO pa3BHTHS| KAueCTBEHHbIC pEaKIMd Ha  AJbJCTHIBI,
Oucka, HayKd M OOINCCTBCHHOM MPAKTHKH,| KpaxMaj, YKCYCHYIO KHCIIOTY; JCHATYypaIlus
aHaIn3a 1 OCHOBAaHHOTO Ha JHAalore KYJbTYp,| OCIKOB MpPU HAIPEBAHHUH, [BETHBIC PEAKIIUU
MHTEPIPETALN (CITOCOOCTBYIOIIETO OCO3HAHUIO| OENKOB; TMPOBOAWTH PEAKIMH HOHHOTO
1 MH(POpPMALMHK [CBOETO MECTa B IOJNUKYIbTYDHOM| OOMEHa,  ONpEeNeliTb  Cpely  BOIHBIX
" MEDE; pacTBOpPOB, KAa4YeCTBEHHBIC pPEAKIMH Ha
urdopmaron [ COBEPUICHCTBOBAHHE SI3BIKOBOM W] Cysb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
e UTATEIBCKOM KYJIBTYpEI Kak| KaTHOH AMMOHWSI; perniaThb
Cpe/ICTBA B3aUMOJICUCTBHS MEXAY| SKCIIEPUMEHTAIbHBIC 33adyd [0 TeMaM
TCXHOMOTHI Iy M1 M TIO3HAHMS MHPA; "Metannst" u "Hemerannsl'") B COOTBETCTBUU
AL - OCO3HaHHME IIEHHOCTH HAYYHOH| ¢ MpaBUJIAaMH TEXHUKH O€30MaCHOCTH IPH
BBITIOJIHCHUS  [1€ATENLHOCTH, TOTOBHOCTB| OOpAIICHUH C BEIIECTBAMHU U JIAOOPATOPHBIM
3amau OCYIIIECTBIISATh MPOCKTHYIO 1| 000pyIOBaHHEM; MPEACTABIATH PE3yIbTATHI
npogeccuonan [ACCTENOBATENBCKYIO  IEATENBHOCT XHMHHECKOTO IKCIIEpUMEHTA B (hopme 3anmcH
- HOi WHIUBHyaIbHO U B TPYIIIIE; YpaBHEHUI COOTBETCTBYIOIIMX DPEAKIHA |
OBiajaeHue YHHBeEpCAILHbIMH| (OPMYIHPOBATH BBIBOABI HAa OCHOBE 3THX

ICATCILHOCTH Y4eOHBIMHI MO3HABATEJILHBIMH| PE3YJIbTATOB;
el CTBUSIMU: - yMeTh  aHAJIM3MPOBATH  XHUMHYECKYIO
B) pa6ora ¢c nHpopManmeii: uHpOpMAIIHIO, TIOy4aeMyl0 M3  pasHbIX
- BIAQACTh HABBIKAMH [OJYUYCHUS| MCTOYHHKOB (cpencts MacCcoBOM

MH(pOPMALUK U3 UCTOYHHUKOB Pa3HBIX|
TUTIOB, CaMOCTOSITEITLHO
OCYLIECTBIISATh ~ IOHWCK,  aHaJM3,
CHCTEMAaTH3aIMI0 W WHTEPIPETAIHIO
MHPOPMALlUK Pa3IMYHbIX BHJIOB |
(hopM mpecTaBICHNUS;

- CO3/1aBaTh TEKCThl B pa3IMYHBIX
dbopmarax ¢ y4eTOM Ha3HAYCHHUS]
MH(pOpPMAaLUK U LIEJEeBOH ayJUTOpHUH,
BbIOUpass ~ ONTHUMAJbHYIO  (opMy)|
MPEICTaBICHNS U BU3yaIH3alUH;

uH(popmaiuu, cetb UHTEpHET U ApyTrue);

- BJIaJ€Tb OCHOBHBIMU METOJAMH HAY4YHOI'O
MO3HAHUS BEIIECTB U XUMHUYECKHUX SBICHHM
(mabmroieHne, W3MEpPEeHHE, OKCIIEPUMEHT,
MOJICTTMPOBAHUE);

- YMETh MPOBOJIUTH PACUYETHI IO

XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM
XMMUYECKHUX PEaKIfii ¢ UCIIOJIb30BaHHEM
(bU3NUECKUX BEJTMUMH, XapaKTepU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaibHbIE YCIOBHS)




- OIICHHUBATh JIOCTOBEPHOCTb,
NIETMTUMHOCTh ~ MH(pOpManuu,  e¢
COOTBETCTBHE IIPABOBBIM U
MOPaTbHO-ITHYECKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa
MH(POPMALIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTUH B
peleHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
COOIIOIEHUEM TpeboBaHU
DPTrOHOMUKH, TEXHUKHU
0€301MacHOCTH, TUTUEHBI,

pecypcocOepexeHus, MPaBOBBIX U
PTHYECKUX HOPM, HOPM
MH(OpMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHMS
1 3aIMTHl HTHPOPMALUH,
nH(pOpMaIMOHHOM 0€301MacHOCTH
ITMYHOCTH,

ra3oB, KOJIM4ECTBA BEIIECTBA; UCIIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHMS JUIS
IIPUHATUSA PELICHUM B KOHKPETHBIX
JKA3HEHHBIX CUTYALUSAX, CBI3aHHBIX C
BELLECTBAMU U UX IPUMEHEHUEM

OK 04.
JddexTuBHO
B3aMOJIENCTBO
BaTh U
paboTath B
KOJUICKTHBE U
KOMaH e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSTCILHOCTH U
CaMOOITPEIEIICHUIO;

-OBJIa/ICHUE  HaBbIKaMu  y4eOHO-
CCIIEOBATEILCKON, TPOEKTHOU W
COIUATLHOM JESITEIIFHOCTH,
OBJ1ajieHHe YHHBEPCAJIbHBIMH

KOMMYHHKATUBHBIMH 1eCTBUAMMN:
0) coBMecCTHas AeATeJbHOCTD.

- OHMMaTb H  HCIIOJb30BaTh
[pEUMYILEeCTBA KOMaHTHOMH H
WHIUBUTyaJIbHOU PaOOTHI;

- TI[PUHHUMATHh LEIM COBMECTHOMH
MesTeTbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHCTBUSA 10 €€

ITOCTMDKEHUIO:  COCTaBIIATH  IUIAH
NIEHCTBUM, paclIpenesiarb poilu ¢
Y4ETOM MHEHHU YYaCTHHKOB

00CYX/1aTh pPEe3yJbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBAaTb W  BBINOJHATH
paboTy B  YCIOBUSX peajbHOrO,
BUPTYaJIbHOTO ¥ KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYIIECTBIISATh MTO3UTUBHOE
CTpaTeruueckoe MOBE/IEHNE B
Pa3IMYHBIX CHUTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITH
MHUIMaTUBHBIM

OBinanenue YHHMBEpPCAJIbHBIMH
pPeryisiTHBHBIMH 1CHCTBUSIMU:

) NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- YMETb IJIAHUPOBATh U BBIIIOJIHATH
XUMHUYECKUN IKCIIEPUMEHT (IIPEBpAICHUS
OpraHMYECKUX BEIIECTB IIPU HarpEBaHUU,
MOJTyYeHHUE STUJICHA U U3YUYEHHUE €r0 CBOWCTB,
KaueCTBEHHBIC PEaKIIMH Ha aJIbJICTH/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; AeHaTypalus
O€eJIKOB P HArPEeBaHUH, LIBETHBIE PEAKLIUU
0€eJKOB; MPOBOUTH PEaKIIMH HOHHOTO
oOMeHa, OIpeNeNsaTh Cpey BOJAHBIX
pacTBOpOB, KAUECTBEHHBIE PEaKIUU Ha
cynbdat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KAaTHOH aMMOHUS; PelIaTh
AKCIEPUMEHTAJIbHBIE 33Ja4l 110 TEMaM
"Metamnsl" u "Hemetanssl'") B COOTBETCTBUU
C MpaBWJIaMU TEXHUKH O€30M1aCHOCTH MPH
oOpallleHnH C BeLeCTBaMU U Ja00paTOPHBIM
000py1I0BaHUEM; IPEJICTABIIATH PE3YJIbTATHI
XUMHYECKOI0 AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUN COOTBETCTBYIOLIUX PEAKIUI U
(GbopMyIHUpOBATH BBIBOJIbI HA OCHOBE ATHX
pE3yJIbTaTOB




- IPUHUMATh MOTUBBI U apTyMEHTHI
IPYrUX ~ JIIOACM  [pU  aHaIu3e
PE3yJIbTATOB JIEATEIbHOCTH;

- TIpU3HABaTh CBOE IMPaBO M IIPABO
TPYTHX JIIO/IeH HA OLINOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh
MUD C TO3UIUH JIPYTOr0 YEJIOBEKa;

00CITyKUBaHUE U
[PEMOHT
DIIEKTPHYECKOTO
17
PIIeKTpOMeXaHuY
€CKOT0
000pyIOBaHUS

HIIEKTPOMEXaHUYECKOT0 000PyI0BaHHS

OK 07. B 00.1acTH 3K0J10rHYECKOTO - chopmupoBaTh  MPEACTABICHUS: O
CoeiicTBOBAThHBOCIIMTAHMS: XUMHYECKOU COCTaBJISIONIEH
coXpaHeHHIO || c(hOPMHUPOBAHHOCTH IKOJIOTHUECKOH| €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJH
oKpyKaromeH KyJIbTYpbl, TOHUMAHHWE  BIUSHUA| XMMUU B TO3HAHUU SBJICHUW MPUPOIBI, B

COITMATbHO-9KOHOMUYECKHUX (GOpPMUPOBAHUM MBIIUICHUS W KYJIbTYPHI
CPCEL, [POIECCOB HA COCTOSIHUE MPUPOIHOM| JIMYHOCTH, ee (G YHKIIMOHATILHOM
pecypeocoepexty  cormanpHOlM Cpefibl, OCO3HAHWE| TPAMOTHOCTH, HEOOXOIMMOM JUIS PEIICHHUS
CHHUIO, r100aIbHOTO XapakTepa] MPaKTUYECKUX 3aJad W DKOJOTHYECKHU
[IPUMEHSTH PKOJIOTHYECKUX MPOOIIeMm; 000CHOBAaHHOTO  OTHOIIEHUS K CBOEMY
sHanms 06 IJJAHUPOBAaHUE U OCYIIECTBICHHUE| 3J0POBBIO U IPUPOJHOM Cpeae;
T — TeCTBUN B OprmaIclmefI cpesie Haj - yMeTh c00JII0/1aTh MPaBHJIa YKOJIOTUYECKH
KJIMMATa, OCHOBC 3HaHUA LEICH .YCTOH‘H/IBOF 0| 11eeco00pa3HoOro MOBEACHUS B OBITY U
[IPHUHIMIIBI Pa3BHTHA HETOBCHCCTRA, . _ | TpPyZlOBOH IEATEIHOCTHU B LIEIAX
be AKTUBHOC — HCTPUATHE — ACHCTBUM, COXPaHEHHUsI CBOETO 37]0POBbSA U

PCKIUBOTO  InpyHOCSIIUMX BpeA  OKpYKarolen . .

HpOM3BOICTRA, [cpeiie; OKPY’KaIOIIEeH MPUPOJTHON CPEIbL;
bdbextuso | yMeHHe porHo3upoBars| YIHTHIBATH ONACHOCTH BO3JICHCTBUS HA
Z[eﬁCTB OBaTh B He6J'Ial"0HpI/I}ITHBIe JKOJIOTHYECKHe| KHBBIC OPraHM3Mbl ONIPCACICHHBIX BCIICCTB,
upesBbruaiitbix [ 0o CACTBIA NPEANPUHIMAEMBIX| TOHUMAsi CMBICIT [TOKA3aTellsl MPeaeIbHON
uryaX [0 pene omsira serremsioern] P

HKOJIOTUYECKON HAIPaBICHHOCTH;

- OBNQJICHHE HaBBIKAMH Yy4eOHO-

MICCIIEIOBATEIIbCKOM, IIPOEKTHOM U

COIMAJTbHON JIESITEIbHOCTH;
I1K 1.2. - cOPMUPOBAHOCTH MPEJICTABICHUS | BIIAJIETh CHUCTEMOH XHMHUYSCKHUX 3HAHWH,
OpraHn3oBbIBaT |0 MaTepuanax TNPUTOAHBIX UL | koTopas BKIIFOYAET IOHATHSA: 3aBHCHMOCTD
b M BBIOJHATH  [TEXHHUECKOTO  OOCHYKHMBAHMS M | yp\iigeckix  CBOMCTB MeETaia OT  €ro
TeXHIYECKOE [PEMOHTA SJICKTPHUICCKOT'O u

MOJIOXKEHUSI B MEPUOJAMYECKON CHUCTEME,
YCJIOBHUSX 0Opa30oBaHUsl METaUIMYECKOU
CBSI3H, MIPUYHHBI IIPOXOKICHUS
3JIEKTPUYECKOT'0 TOKA

-MaTtepuabl (MPOBOAHUKHU U U3OJISIIIUN),
HCTOJIb3yEMBbIE 7151 TPOU3BOJICTBA U
PEMOHTa 3JIEKTPUUYECKOTO U
3JIEKTPOMEXAHUYECKOT0 000PpyA0BaHUS




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJBbHON YUEBHOM

TACIATLITAHBI

2.1. O0beM 0611e00pa3oBaTeIbHON Y1eOHOM TUCHUIINHBI U BBl Y4eOHOH

DA0OTHI

Buj yueOHoii padoThl O0bem yacoB
O0BbeM 00pa3oBaTeIbHON MPOrpaMMBbl THCIUTLINHDI : 82
caMOCTOsITelIbHAas paboTa (eciau mIpeayCMOTPEHO) 0
BO B3aMMOJICHCTBHH C TIPENOJIaBaTeIeM 82
OCHOBHOe co/Iep:KaHue: 74
TEOPETHUECKOE 00yUeHue o4
MPaKTUYECKHE 3aHSATHUS . 20
nabopaTtopHbie pabOTHI (€CIIH MPETYCMOTPEHO) 20
IIpaKTU4ECKHE paboThl (€CIU IPETYCMOTPEHO) 0
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEpPKAHUE 6
NMPUKJIATHOTO MOTYJIfA):
TEOpeTU4ecKoe o0ydeHue 4
MPAKTUYCCKHUEC 3aHITHS
nabopaTtopHbIe padOTHI (€CIIH MPETYCMOTPEHO) 2
MIpaKTU4eCcKHe paboThl (€CIu MPeTyCMOTPEHO) 0
KOHCYJIbTAINH 0
IpomexxyTounas atrectamus npopoaurcsi B popme (dugh. 3auema) 2




2.2. TemaTnueckuii IVIaH M coiep:kaHue 001meo0pa3oBaTeJbHOH YUeOHOM 1M CUMIIJIMHBI

HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLNU Oo0be | ®opmup
pa3aesioB U TeM AeATeIbHOCTH 00y4ar0IIHNXCH M yeMble
4acoB | KOMIIeTe
HIMHU
1 2 3
OcHOBHOe co/Iep:KaHue
Pa3nes 1. O01mas 1 Heopranmyeckasi XuMHs
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2 OK 01.
3HadyeHue xumun | 1. 3HaueHWe XUMUU MPH ocBoeHuH crierranbHocTerd CITO TexHruecKoro npodus
B 2. HayuyHble METO/IbI TO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUN
poGeCcCHOHANBH | 3. Posib SKCIIEPUMEHTA U TEOPHH B XMMUU
Oif ICATENBHOCTH | 4, MopennpoBaHue XMMUYECKUX IPOLECCOB
Tema 1.2. llepuoanuecknii 3axon JI. U. MeniesneeBa u crpoeHne aroma
Tema 1.2.1 Coneprxanue yueOHOro MaTepuasa 2 OK 01.
ITepuomuueckuii | 1. Tlpenmer Heopranmyeckod xumuu. Kiaccudukanusi HeopraHMdeckux BemiecTB.IIpocTbie u ClOXHBIE
3aKOH BEIIIECTBA.
H.N.MenneneeBa | 2. B3auMoCBsI3b OHSATHI aTOM, MOJICKYJIa, 3JIEMEHT
3. IlonsATue amnorponuu
4. Tlepuoanueckas cucreMa xumuueckux anemeHToB [[.W. Menaeneea. ®usndeckuii cMmbich [lepuogmdeckoro
3akoHa JI.11. Menneneesa. Otkportue /1. 1. MenneneessiM [leproauueckoro 3akona. Ilepuoanuecknii 3aKoH B
dbopmynuposke J1. 1. Menneneea. MupoBo33penyeckoe U HayuyHoe 3HaueHue [lepuonnueckoro 3akona J1.1.
Menneneesa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.
5. Ilepuoanueckas TabiiMiia XMMHUYECKUX 3JIEMEHTOB — Ipaduyeckoe 0ToOpakeHne NeproANYECKOT0 3aKOHa
6. CTpyKTypa nepruoIu4eckoil TabIuIbl: MeproIbl (Maible U OOJBINNE), TPYNIHI (TIaBHAs U TOOOYHAS)
7. CoBpemenHas ¢hopmynupoBka [leprnonnueckoro 3akoHa
8. 3nauenue llepuoguueckoro 3akona u Ilepuonnueckoit cucteMsl xumuueckux 3rneMenToB . . MenneneeBa
JUTSl pa3BUTHS HAYKU U TIOHUMAaHUSI XUMUYECKOW KapTUHBI MUpa
9.IlpakTHveckue 3alaHus Ha YCTAHOBJICHUE CBS3M MEXKIY CTPOCHHEM aTOMOB XHUMHYECKHX JJIEMEHTOB H
MEPUOIUUECKUM HU3MEHEHHEM CBOMCTB XMUMHUYECKHMX DJJIEMEHTOB M MX COEJIMHEHUH B COOTBETCTBUHU C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2.2 Coneprxanue yueOHOro MaTepuasa 2 OK 01.
Crpoenue atoma. | 1. CoBpeMeHHast MOJieNb CTpoeHUsl aToMa. CHMBOJIMUECKHUH SI3BIK XUMHUH. XUMHUYECKUH HJIEMEHT.
Cocrasnenue 2. AToM — crioxHas yactuna. Sapo (IpoTOHBI M HEUTPOHBI) U DJIEKTPOHHAsE 000JI0UKA, U30TOMBI




JIEKTPOHHBIX
dbopmy aTOMOB
3JIEMEHTOB.

3. CTpOGHI/IC QJICKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB MaJIBIX ICpruoaoB

4. OCcoOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX O0OJIOUEK aTOMOB 3JEMEHTOB OOJBIINX TEPUOAOB (TIEPEXOIHBIX
2JIEMEHTOR)

5. Ilonsrue 06 opouTansx. s-, p- u d-opouranu

6. DieKTpOHHbBIE KOHDUTYpPALH AaTOMOB XUMHUUYECKHUX dIIeMeHTOB. Kitaccubukarms XMMuIecKnuX 2IeMEHTOB (-
, p-, d-251eMeHTHI).

7 Penrenne IMPAKTUKO-OPUECHTUPOBAHHBIX TCOPCTHUYCCKUX SaI[aHI/Iﬁ Ha XapaKTCpusalnul XUMHUYCCKUX
3JeMEHTOB «MeTa/undecKkre / HeMeTaJInYeCKUEe CBOMCTBA

Tema 1.3 OcHOBHEIE TIOHATHSA U 3AKOHbI XUMHUH

Tema 1.3.1 Coaep:xanue y4eOHOIro MaTepHuaJia OK 01.
3aKOHBI 1. KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTB
IIOCTOSIHCTBA 2. XUMHYECKHE 3HAKH U (POPMYJIBI
COCTaBa U 3. 3aKOH COXpaHEHHUS MACCHI BEIECTB
COXpaHCHUA 4. KonnuecTBo BelecTBa. 3aKOH NOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYPBI
MaccChl BCHICCTBA | 5. PenieHue 3a1aHU Ha MCTOJIb30BaHUE XUMUYECKONW CUMBOJIMKM M HAa3BAaHUW COCTMHEHUN MO0 HOMEHKJIAType
MEXIYHapOAHOIO COK3a TEOPETUYECKOW W MPUKIAAHON XMMHUM M TPUBHAIBHBIX Ha3BAHUU JUIsl COCTaBJICHHUS
XUMHAYECKHX (OPMYINT JBYXaTOMHBIX COCIUHEHHH (OKCHAOB, Cyab(UAOB, THIPHIOB H T.II.) WU JPYTUX
HEOPraHUYECKUX COCIUHEHHUN OTIEIbHBIX KJIACCOB.
Tema 1.3.2 Copep:xaHue yueOHOro MaTepuaa OK 01.
Pacuetsl o 1. IloHsiTHE CTEXMOMETPUH
XUMUYECKUM 2. OTHOCHTENBHBIE aTOMHAs U MOJICKYJISIPHAST MAacChI
q)OpMyHaM u 3. Moub Kak eIUHHIA KOJIMYECTBA BEIIECTBA. MOJ‘IHpHaH Mmacca.
YPaBHCHUSAM 4. KonnuecTBeHHbIE OTHOLIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU M PAaCUEThI 110
YPaBHEHUSIM XUMUYECKUX PEAKLIUN.
5. 3aKOHBI COXpaHEHUs Macchl ¥ 3HEPruu. 3akoH ABoraapo. MonspHelil 00beM ra3oB. OTHOCUTENbHAS
IIJIOTHOCTB I'a30B.
6 PacueTsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIMHA C UCIIOIB30BaHUEM MacChl, 00beMa (HOpMallbHbIE YCIOBHS)
ra3oB, KOJMYECTBa BEIIECTBA
Tema 1.4 Ctpoenne Bemectsa. OnpenejieHne BUAa XMMHYECKOH CBA3H B MOJIEKYJ1e
Tema 1.4.1 Copep:xaHue yueOHOro MaTepuana OK 01.
CrpoeHnne 1. DnexkTpooTpHIATENbHOCTh, KAaK OTHOCUTENIbHAs BEJIMYMHA. OJEKTPOOTPHULATENBHOCTh XUMHUYECKUX OK 02
BEIECTBA. JJIEMEHTOB B COOTBETCTBHHM C MX JJIEKTPOHHBIM CTPOCHHUEM M IIOJOKEHHEM B NEPUOJNYECKONM CHCTEME

XxuMHudeckux aneMeHToB .M. Mengeneeay




Onpenenenue

2. KaTI/IOHbI, ux 06paSOBaHI/IC 13 aTOMOB B PE3YJILTATC MMPOLECCAa OKUCIICHUSA

Buaa

3. AHMOHBI, MX 00pa30BaHKE 3 AaTOMOB B PE3yJIbTaTe MpoIlecca BOCCTAHOBICHUS

XUMHUYECKOH

4, MoHHas CBI3b KaK CBA3b MCXKAY KaTUOHAMH U aHMOHAMHM 3a CYCT JJICKTPOCTATUYCCKOI'O NPUTAKCHUSA

CBSI3U B MOJIEKYJIE

5. Kimaccudukaiiys HOHOB: TIO COCTaBY, 3HAKY 3apsijia, HUITMYUIO THAPATHON 000JIOUKH

6. Monnksie KPpUCTAINIMYCCKHUEC PCIICTKH. CBolicTBa BCIICCTB C HOHHBIM THUIIOM KpHCTaHHquCKOfI PEHICTKU.

7. Mexann3m 00pa30BaHusl KOBAJICHTHOM CBs3M (OOMEHHBIN U IOHOPHO-AKIIETITOPHBIH )

8. KoBasieHTHBIE NoJIsipHasi M HENOJIsIpHasi CBsA3U. KpaTHOCTh KOBaJI€HTHOH CBSI3U

9. MOJ'ICKy.]'I?IpHBIC N aTOMHBIC KPUCTAJUIMYCCKUE PCIICTKH. CpoiicTBa BCIIECCTB C MOJICKYJIAPHBIMH 1 aTOMHBIMUA
KPpUCTAJNIMYCCKUMHU PCIICTKAMMU.

10. MeTammmueckas KPpUCTAJUIMYCCKAA PCHICTKA U MCTAJVIMYCCKAA XUMHUYCCKAA CBA3b.

11. DnexTpudeckuil TOK KaKk HaIpaBICHHOE ABUKCHHUE JIEKTPOHOB B MaTepUaiaX MUMEIOIINX METAINYECKYIO
CBSI3b.

12. BogopoaHas CBsI3b, KaKk MPUMEP MEKMOJICKYISIPHOMN CBS3H

13. ArperaTHble COCTOSIHUSI BEILECTB: TBEpHOE, KMIKOe U TrazooOpasHoe. [lepexon BemiecTBa M3 OAHOTO
arperaTHoro COCTOSIHMSI B Ipyroe

14. Kpucramuueckue u aMopgHbIE BEIIECTBA.

15. 3aBHCUMOCTH (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ PCUICTKHU. 3aBHCUMOCTh
XUMHYCCKOM aKTUBHOCTH BCIICCTB OT BHUJa XHMHYECKOM CBSI3U U THUIIA KpHCTEUIJIH‘-IGCKOfI PCIICTKU. HpI/I‘-II/IHI)I
MHOFOO6pa3I/I}I BCIICCTB

Tema 1.5. Kinaccud

HKaOUsg HCOPraHU4€CKUuX coeJJMHEHHUIl 1 UX CBOMCTBA

Tema 1.5.1. Copep:xanne yueOHOTo MaTepuana
XHUMHYECKHE 1. Knaccudukanys, ocHoBHbIE, aM(pOTEpHbIE U KUCIOTHBIE OKCUIbI
CBOMCTBa 2. 3aBUCUMOCTh XapaKTepa OKCHJIa OT CTENIEHU OKUCIIEHUS] 00pa3yoIero ero MeTauia
OKCHJI0B 3. Coneobpa3yronue U HecoJIeo0pa3youe OKCUIbI

4. XIMHUYEeCKHE CBOMCTBA OKCUIIOB

5. Ilonyyenue OKCUI0B
Tema 1.5.2. Coneprxanne yueOHOro Marepuasia
XUMHUUECKUE 1. OcHoBaHus Kak 37ekTponauThl. Kiaccudukanus ocCHOBaHUHN MO pa3IMYHbIM MPU3HAKAM
CBOICTBA 2. XMMHYECKHE CBOMCTBA OCHOBAHUI B CBETE€ TEOPUH JICKTPOJUTHUECKON JUCCOIUALIUU
OCHOBaHHH 3. Pa3no)xeHne HEpacTBOPUMBIX B BOJE OCHOBAHUM

4. OCHOBHBIE CIIOCOOBI MOJTYYEHHUSI OCHOBAHUH

Coneprxanne y4eOHOro MaTepuasia

1. KucnoTs kak 9JICKTPOJINUTHI. KJ'IaCCI/I(bI/II(aI_II/ISI KHCJIOT 110 PA3JIMYHBIM IIPpHU3HAKaAM

OK 0I.
OK 02
OK 04




Tema 1.5.3.

2. XUMU4YeCcKre CBOMCTBA KUCIIOT B CBETE TCOPUN 3J'ICKTpOJ'IHTH‘ICCKOI>i Jucconanmumn

XHUMHUYECKUE 3. OcobeHHOCTH B3aUMOCHCTBUSI KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT C METaJUIaMU
CBOMCTBA KUCJIOT | 4. OCHOBHBIE CIIOCOOBI TOJTYYCHHUS KHCITIOTBI

Tema 1.5.4. Copepxanne yaeOHOro MaTepuana

XnuMuyeckue 1. Conu kak auekTposuTsl. Cosn cpeTHue, KUCIIBIE U OCHOBHBIE

CBOMCTBA coyel

2. XMHUY€ECKHUE CBOWCTBA COJIEH B CBETE TEOPUHU AIEKTPOJIUTUUECKON JUCCOLUAIII

3. CnocoOblI MoTy4YeHus Coyen

4. I'maponus conen

5. PemieHne npakTHYECKHUX 3aJaHUNA MO KIACCU(PUKAIMK, HOMEHKIATYpe W XHUMHUYECKUM QdopMyiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB (yrapHbIi Ta3, YIIEKUCHbIN ra3, aMMHakK, raiieHas W3BeCTb,
HeraimieHasi U3BeCTh, IMUTHEBAsI COJAa W JPYTHX): HA3bIBaTh U COCTABIATH (OPMYIIbBI XHMHUYECKHX BEIIECTB,
ONpeNesATh NPUHAAJIEKHOCTh K KJIaccy.

HcTounnku XuMHYecKoi HHpopMaIu (CpeIcTB MacCcoBOM mHpopMaruu, ceth MaTepuet u npyrue). [lonck
nH(OpMaILIUY IO HA3BaHUSIM, UICHTU(QHUKATOPAM, CTPYKTYPHBIM GopmMynaM

Temarnka MpakTHYCCKUX 3aHITHI U JTa0OPATOPHBIX padoOT

JlaboparopHuas pabota Nel: M3y4yeHne cBONCTB OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COCAMHEHUN

Tema 1.6. PacTBopBI, 2JIEKTPOTUTHYECKAS JUCCONUALMS

Tema 1.6.1
CaolicTBa BOJBI.
PactBoOpsHI.
Hucnepchsie
CUCTEMBI.

Coneprxkanne yueOHOro Marepuania

1. Boz[a, aHOMaJIbHBIE CBOMCTBA BOJBI, IMOJIAPHOCTH MOJICKYJI BOIBI

2. Bona xak pactBopuTenb. PacTBOpeHME KaK OMBMKO-XMMUYUECKMI [IPOLEeCcC.

3. PaCTBOpI/IMOCTB BellecTB. MaccoBas qois PaCTBOPCHHOT'O BEIICCTBA.

4. CMpbICH MOKa3aTens MpeelIbHO JOMyCTUMOM KOHIIEHTPAIMH U €T0 HCIOIh30BaHUE B OIIEHKE IKOJIOTUYECKOM
0€30I1aCHOCTH.

5. [IpaBuia 3KOIOTUYECKH 11€]1eCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM AESITENTFHOCTH B HENSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOJHON CPEbI; OMACHOCTh BO3AEHCTBUS HA KUBBIE
OpPraHu3Mbl OITPEAETIEHHBIX BELIECTB.

6. Pemenne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/laHUI Ha PACTBOPHI, HCTIOIb3yeMbIe B OBITOBOW 1
IIPOU3BOJICTBEHHOM JEATEIBHOCTH YEIOBEKA

7. IlonaTHe 0 TUCTIEPCHOMN CUCTEME

8. lucnepcHas (aza u nucnepcuoHHas cpena

9. Kimaccudukanus JUCIepCHBIX CHCTEM

10. ITousrue o KOJUJIOWJHBIX CUCTEMAX

JlaboparopHas pabota Ne2: O3HaKOMIIEHHE CO CBOMCTBAMH JUCTIEPCHBIX CHCTEM

OK 01.
OK 02
OK 04




Tema 1.6.3 Coneprxkanue y4eOHOro MaTepuasia 2
Onexrponutuyec | 1. Teopus JIEKTPOIMTHICCKOM nquccoranui. MoHbl. DIeKTPOIUTHI, HEITICKTPOIHUTHI.

Kas mucconuanus. | 2. MexaHu3mbl 2JIEKTPOJUTHUYECKON AUCCOIMAIMH JUIsl BEIIECTB C PA3IUYHBIMU THIIAMH XUMUYECKON CBS3H
3. M'mapatupoBaHHbIE U HETUIPATUPOBAHHBIC HOHBI

4. CTeneHp 31€KTPOJUTUYECKON AUCCOLMALIIH.

5. pH pactBopa

6.CusbHBIC U CIIa0bIE SJIEKTPOIUTHI

7.. OCHOBHBIE MOJOXKEHHS TEOPUU NEKTPOIUTUYECKON JUCCOIUAIIII

8. KuciioTel, 0CHOBaHUS U COJIM KaK AJIEKTPOJIUTHI

Temartuka npakTUYECKUX 3aHITHI U 1a00paTOPHBIX padoOT

JlaboparopHas pabota Ne3 N3yuenue pH pa3nnyHbix pacTBOPOB € MOMOILIBIO0 YHUBEpPCAIbHBIX HHAMKaTOpoB U PH- MeTpa. 2
Tema 1.7. Xumnueckne peakuum
Tema 1.7.1 Copep:xanue yueOHOro MaTepuana 2 OK 01.
Knaccuduxanus | 1. Kimaccudukarys v THIIBI XUMHUYCCKAX PEAKIUH C ydacTHEM Heopranudeckux BemiecTB. CocTaBiieHre
XUMHUYECKUX YpaBHEHMH peakluil COeIMHEHMs], Pa3JI0KEHMs], 3aMellleH s, OOMeHa, B T.4. peakiuii ropeHus . Peakuun
peakuui. COEJIMHEHMS, Pa3JIOKEHUs, 3aMellleHusl, OOMeHa
Peaxruu wonHoro | 2. KaraiuTuyeckue peakiuu.
obmeHa 3. O6paTumble U HEOOPATHMBIE peakluu
4. 'OMOT€HHBIE U T€TEPOreHHBIE PEAKIINH
5. DK30TepMUYECKHE U SHAOTEPMUYECKUE PEAKIINU
6. TenoBoit 3¢ (heKT XUMHUUECKUX peaKkIui
7. TepMOXMMHWYECKUE YPABHEHUS
8. OOpaTMOCTh XUMHUYECKHX PEAKIIHiA, 00paTUMbIE U HEOOPATHMBIE PEaKITHH
9. XumHyeckoe paBHOBECHE M CIIOCOOBI €0 CMELICHHS
10. Peakiiun HOHHOTO OOMEHa.
11. CocraBneHue peakiuii HOHHOrO OOMEHa IyTeM COCTaBJICHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX
YpPaBHEHU.
12. KucioTHO-OCHOBHBIE peakliiu. 3a/1aHusl Ha COCTaBJIEHNE HOHHBIX peaklui
TemaTHka npakTHUECKUX 3aHATHH U JJaOOpaTOPHBIX padoT
JlabopaTtopHnast pabota No4: M3ydyenue peakiuii HOHHOTO OOMEHa 2
Tema 1.7.3 Coneprxanue yueOHOro MaTepuasa 2 OK 01.
OxucauTenpHo- 1. OkucaNTeNnbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH U HAX0XK/ICHNUE CTETIEHU OKUCIIEHUS AJIEMEHTOB U HOHOB OK 04

2. OKuCcnIuTeIb U BOCCTAaHOBIICHHE. BoccTaHOBUTEb M OKHCIICHHUE




BOCCTaHOBHUTCIIbH

3. MGTOI[ QJICKTPOHHOI'O OanaHca JJI1 COCTABJICHUSA ypaBHeHI/Iﬁ OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ

IIK5.1,

bI€ pEaKIU 4.OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUY B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECCaX U [IK5.2
KU3HEJCSITECIBHOCTH OPraHu3MOB
5. IlpumMeHeHrne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH JIUTsl CHATHS KeJIe3HOW OKAJIMHBI IPU 00paboTKe
IIPOJYKIIMH FOPSYMX U XOJIOAHBIX POKATHBIX CTAHOB.
Temarnka MpakTUYECKUX 3aHITHIA U 1a00paTOPHBIX padoOT
JlaGopaTtopHas pabota No 5: M3ydeHre OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
Tema 1.7.4 Copepxanne yaeOHOro MaTepuana OK 01.
CxopocTb 1. TToHsATHE O CKOPOCTH XMMHUYECKUX PEAKIIUIA. OK 04
XUMHUYECKHUX 2. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKUX PEAKLUI OT pa3IMyHbIX (JaKTOPOB: MPUPOJIbl PEArupyOLINX BEIIECTB,
peakuuii MX KOHICHTpAH, TEMICPATYPHI, HOBEPXHOCTH CONPUKOCHOBCHMSI M MCIIOJIb30BAHN KAaTAJIM3aTOPOB
3. Peienne npakTHKO-OpMEHTUPOBAHHBIX 3aJJaHUM Ha aHANN3 (PAaKTOPOB, BIUSIOIINX HA U3MEHEHUE CKOPOCTH
XUMHUYECKON peakliy, B T.4U. C MO3ULUN IKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEIEHNUS B OBITY U TPYAOBOM
JESTEIIBHOCTH B LIETISIX COXPAHEHUsI CBOETO 3J0POBbs M OKPYKAIOUIEH IPUPOJHON CPEIbL.
4. PenieHre NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha npuMeHeHnue npunuuna Jle-1llarense 11 HaX 0K ACHUS
HaNpaBJICHUsl CMELICHUs PABHOBECHUS XMMHUYECKON peakuy U aHajIu3 GakTOpOB, BIUAIOLUIMX HAa CMEILEHHE
XMMHUYECKOI0 PaBHOBECUS
TemaTHka npakTHUECKUX 3aHATUH U 1a00paTOpHBIX paboT
JlabopaTtopHnast pabota No6: M3yueHne CKOpoCTH XUMHUYECKUX PEaKIIuid
Tema 2 IlpodeccnoHaILHO-OPHEHTHPOBAHHOE 00yUeHHe
Tema2.1 Coneprxanue yueOHOro MaTepuasa OK 01.
Meransi - 1. Oco0eHHOCTH CTPOEHUSI aTOMOB M KPUCTAJJIOB METAJIOB OK 04
IIPOCTBIE 2. ®u3nyecKue CBOMCTBA METAJIJIOB 1IK1.2
BEIIECTBA. 3. Knnaccudukanys MeTaJljioB 110 pa3IndHbIM IPHU3HAKAM
Xumuueckue 4. DeKTpOXUMHUYECKUH s HANPSHKEHUI METAJNIOB
CBOWCTBA 5. 3aBUCHMOCTb 3JIEKTPOOTPULIATEIILHOCTH METANIOB M X XUMUYECKUX CBOMCTB OT MOJIOKEHUS B
METAJIJIOB

nepnonnqecxoﬁ CHUCTCMEC.

Mertaiabl UCIIOIb3YEMBIE B KAUECTBE MPOBOJIHUKOB ITPU U3TOTOBIEHUH 3JIEKTPUUECKOTO U
IEKTPOTEXHUYECKOT0 000pyI0BAHHUS.

7. IlpakTHKO- OPUEHTUPOBAHHBIE 3a/IaHUSI IO OMPEIETCHUIO ONITUMAILHBIX MATEPUAJIOB JJIs1 U3TOTOBICHUS
neTajeil MaluH.

8. [IpakTrKO- OpUEHTHPOBAHHBIE 3aJAHHSI 110 OMPEICTICHUIO ONTUMATBHBIX MaTEPUATIOB MPU U3TOTOBJICHUU U
PEMOHTE JIEKTPUUYECKOT0 U AJIEKTPOMEXAHUUECKOro 000pyA0BaHuUs




9. CrnunaBbl yepHble U LBeTHBIE. TpeOoBaHUs K MaTepHalaM UCIOJIb3YEMBIM B JIEKTPUUECKOM U
IIEKTPOMEXaHHUECKOM 000pYI0BaHUN.

Tema 2.2

Copepxanue yueOHOro MaTepuana

1.XuMnyeckne CBOMCTBA METATIIOB

Temartuka npakTUYECKUX 3aHITHH U 1a00paTOPHBIX padoT

JlabopaTtopHnast pabota No7: M3yueHne XMMHUYECKUX CBOMCTB METAJLJIOB.

OCHOBHOe co/Iep:KaHue

Pa3nen 3. Oprannyeckasi XuMusi

Tema 3.1. Teopust | Comepxanne yaeOHOro MaTepuana OK 01.
XUMHUYECKOTO 1. IlpuposHble, UICKYCCTBEHHbIE U CHHTETHUECKHE OpraHuyeckue Beniectsa. CpaBHEHHE OPraHUYECKUX OK 02
cTpoenust A.M. BEIIECTB C HEOPTAHUYECKUMHU
bytieposa 2. IlonsTHE BaJ€HTHOCTh. XHUMHUYECKOE CTPOCHHE KaK MOPAIOK COCJMHEHUS aTOMOB B MOJIEKYJIbI

110 BaJICHTHOCTH

3. OCHOBHBIE MOJIOKEHUS] TEOPUU XUMHUYECKOI'O CTPOCHUS

4. Xummaeckue GopMyIbl 1 MOJEITH MOJIEKYII B OPTaHUYECKON XUMHU

5. Kimaccuduxanus BeecTB M0 CTPOCHUIO YITIEPOJIHOTO CKeJeTa M HATHYUIO (YHKIIMOHAIBHBIX TPYIT

6. HomeHkaTypa opraHn4eckux CoeIMHEeHUI OTAEIbHBIX KJIACCOB (HACBILICHHbIE, HEHACBILIICHHbIE U

apOMAaTUYECKHE YTIIEBOJIOPOJIbI, CIIUPTHI, EHOIIBI, AJIbJIETUIBI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)

7. CocTaBrieHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX (POPMYJT OpraHUYECKUX BEIECTB OT/IEIbHBIX KIacCOB,

WCTIONB3Ysl MX Ha3BaHUS 10 CUCTEMAaTHIECKON U TPUBUAILHOW HOMEHKJIAType (ITHIICH, alleTHIICH, TINIIEPHH,

¢benon, popmanbaeru, yKCycHas KUCJIOTa, TIHUIIHH).

8. PacueTtsl mpocreiimeii popMyIibl OpraHndecKOi MOJIEKYIbI, NCXOs U3 DIIEMEHTHOTO cocTaBa (B %)
Tema 3. 2. Conepxanue yueOHOro MaTepuasa OK 01.
CocraBnenue 1. W3omepust u n30MepHI.
CTPYKTYPHBIX 2. ["'oMOJI0TH ¥ TOMOJIOTHSI.
(opmyin 3. Pemenue npakTHuecKuX 3aay 10 MOCTPOCHUIO CTPYKTYPHBIX (POPMYII H30MEPOB U TOMOJIOTOB.
U30MEpOB U
TOMOJIOTOB
Tema 3.2. YriieBoaopoab! H MX NPHPOJAHbIE HCTOYHUKH
Tema3.2.1 Coneprxanne y4eOHOT0 MaTepuasia OK 01.
AnKaHBbI 1. AnkaHbl: TOMOJIOTHYECKHH PsAJI, ©30MEPUSI 1 HOMEHKJIATypa aJIKaHOB

2. XMMHAYECKHE CBOICTBA aJIKaHOB (MCTaHa, 3TaHa)Z TOPCHUC, 3aMCIICHUC, PA3JIOKCHUC, ICTUAPUPOBAHUC

3. HpI/IMeHeHI/Ie aJIKaHOB HA OCHOBE CBOMCTB. FOpeHI/Ie METaHa KaK OJJHMH U3 OCHOBHBIX HCTOYHHKOB TCILJIa B
MPOMBIINIJICHHOCTH U 6I>ITy.




4. Homenknatypa I[UPAC

Tema 3.2.2
Anxensl. JIneHbl

U KayqyKu

Coneprkanue y4eOHOro MaTepHuania

1. DtuneH, ero nosyuyeHue (IeruIpupoBaHUEM dTaHa, ISNOJUMEpHU3aIIeH MONIUITUIICHA)

2. 'oMmosioruueckuii psiji, ”30Mepusl, HOMEHKJIaTypa aJIKEHOB

3. XuMudeckue CBOMCTBA ATUIIEHA: TOPEHUE, KaYeCTBEHHbIE peaklinu (o0eciiBeunBaHne OPOMHOM BOBI U
pacTBOpa repMaHraHara Kajus), THapaTanus, NoJuMepu3anus

4. ITpuMeHeHue FTUIICHA HA OCHOBE CBOMCTB

5. IlonsiTHE O TMEHAX KaK YIJIEBOJIOPOJaX C IBYMsI IBOWHBIMHU CBSI3SIMHU

6. ConpskeHHBIE TMEHBl. XUMUYECKHEe CBoWicTBa OyTaaunena-1,3 u u3onpena: odecuBedrBaHre OPOMHON BOJIBI
U MOJIMMEpU3alLUs B KayUyKU

7. HarypaJIbHBIN M CHHTETUYECKHE KaydyKH

8. Pe3una: IOHATHUC, IPUMCHCHUC, Croco0 IMMOJIYYCHUSL

9. IlpyMeHeHre N30ISIIMOHHBIX MaTEpUAJIOB B AJIEKTPUYECKOM U JIEKTPOMEXAHUUYECKOM 000pYI0BaHUU.

OK 01.
OK 02
[IK1.2

Tema 3.2.3
AJIKUHEBI

Copep:xanue yueOHOro MaTepuana

1. Anetnnen

2. XMMHYECKHE CBOICTBA alleTUIICHA: TOpeHUe, 00eCIIBeUNBaHIE OPOMHOM BOABI, TPHCOSTNHEHUN
XJIOPOBOJIOPO/A M THAPATALIUS

3. [IpuMeHeHue aneTuiieHa Ha OCHOBE CBOMCTB

4. MexkiaccoBas HU30MCpHs C AJIKAJUCHAMU

5. Ha3BaHust HenpeenbHbIX YriieBoAopo 0B 1o HoMeHkiatype [UPAC

6. FopeHI/Ie AllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IIJIAMCHH JJISI CBAPKU U PE3KH MCTAJUIOB

OK 01.

Tema3.2.4
ApeHBl.
[Ipuponusie
VCTOYHUKU
YII€BOIOPOAOB

Coneprxanue yueOHOro Marepuara:

1. IToustTe Oen3oa

2. XuMH4YeCKHEe CBOMCTBa O€H301a: TOpCHHUC, PCAKIINU 3aMCIICHU A (FaHOFCHHPOBaHPIe, HI/ITpOBaHI/Ie)

3. [Ipumenenne OeH30J1a HA OCHOBE CBOWCTB

4, HpI/IpOL[HHﬁ ra3: CoOCTaB, IPUMCHCHHUEC B KaUCCTBC TOIIJINBA

5. Hedtb: nonsitue, coctas u nepepaboTka

6. Ileperonka HepTu. HedTenpoaykTel: nmoHsTHE, KIaccupukanus

TemaTuka MMPAKTUYCCKUX 3aHATHH U J'Ia60paTOpHLIX pa60T

OK 01.

JlabopaTtopHnast pabota Ne8: 3yueHue cBOMCTB ATHIICHA 1 O€H30J1a, TTOJIYYCHHE dTUIICHA

Tema3.3 Kuciopoaocoaep:kaiue opranudeckue coeqiuHenns 16

Tema
3.3.1Cniuptsl

Coneprxanne y4eOHOT0o MaTepuasa

1. HOJ’Iy‘{eHI/IC 9TaHOJIa 6p0)KeHI/IeM TJIIOKO3bI U FHI[paTaL[Heﬁ OTHUJICHA

OK 01.
OK 02




2. 'uppoxcuiibHag rpynmna Kak GyHKIMOHATbHAs

3. Ilonsrue o MNPCACIIbHBIX OJHOATOMHBIX CIIUPTax

4. XuMudecKre CBOMCTBA dTaHOJIA! B3aI/IMOI[eI\/'ICTBI/Ie C HAaTpHECM, 06pa30BaHHe IIPOCTBIX U CIIOKHBIX B(l)I/IpOB,
OKHCJICHHUEC B aJIbACTU/

5. IlpumeneHne 3TaHoIa HA OCHOBE CBOWMCTB

6. ['nuiiepuH Kak mpeCcTaBUTE b MHOTOATOMHBIX CITUPTOB

7. KauecTBeHHas pe€aKkysg Ha MHOIOAaTOMHBIC CITMPTEL

8. [IpumeneHue raviepuHa

9. Ilonsitue henona. PU3MUECKUE U XMMUYECKHE CBOWCTBA (peHosa

10. B3auMHoe BiusiHuE aTOMOB B MOJIeKyJie (heHoJIa: B3aUMOCHCTBHE C THIPOKCHIOM HATPHUS M a30THOM
KHCJIOTOM

11. Tlpumenenue eHona Ha OCHOBE CBOMCTB

TemaTuka npakTHUECKUX 3aHATUN U 1a00OPATOPHBIX PaboT

JlaboparopHuas pabota Ne9: M3ydeHnne cBONCTB 0JJHOATOMHBIX, MHOTOATOMHBIX CIUPTOB U ()€HOJIOB OK 01.
Tema 3.3.3. Copep:xanue yueOHOro MaTepuana OK 04
Buusinue sranona | 1. Onpenenenne sranona no FOCT 18300-72 OK 07
Ha OPraHu3M 2. 3Hauenue Tepmuna LD-50
1CI0BCKa 3. SIBieHue «arrarTUHALMNY S)PUTPOLUTOB MO BO3/IEHCTBUEM 3TAHOJIA U €T0 MOCIEICTBUS

4. OyHKIMyu QepMeHTa alKoroJdbAeTuaporeHasa. MismMenenue BeIpaboTKH (hepMeHTa alKOTOJIbIETUIPOreHas3a

MIPU BOBHUKHOBEHUH AJIKOTOJIHHOM 3aBUCUMOCTHU

5. @parMeHT Hay4YHO-TIOMYISPHOTO (GUITbMa «AJKOTONBHBIN dKCTIepUMEHT». DparMeHT MoKa3bIBaeT HAyYHOE

UClelI0BaHue, MPOBOAMMOE Ha 100poBoJblax. CHATO SIBJIEHHE arjlfOTUHALMU SPUTPOLUTOB, BIUSHUE 3TaHOJA

Ha CTPYKTYPY KPOBH, MMaMsITh, CKOPOCTh PEAKIIMH YeIOBEKA.
Tema Coneprkanne y4eOHOro MaTepuasia OK 07

3.3.4.Ankoroaus
M, €TO
MOCJIECTBHS U
peTyTpexICHIC

1. DHIOTreHHBIN U DK30T€HHBIN AJIKOTOJIb. MeXaHN3M BO3HHKHOBEHUS aJIKOTOJILHOM 3aBUCUMOCTH

2. CTaguu aJIKoroin3Ma, ux Mpu3HaKku

3. U3menenue BoIpabOTKH pepMEHTA aJIKOTOJIbICTUAPOreHa3a MPU BOZHUKHOBEHUH AIKOTOJIHHOM
3aBUCUMOCTH

4. 310poBbIil 00pa3 KU3HA

5. ®parmeHT HayyHO-TIONYJIsIpHOTO (hritbMa «CMepTenbHbIN BBIOOp». B punbme paccMoTpens! ctaauu
AJIKOTOJIU3Ma, BIHSHHUE (PepMEeHTa aJIKOT0JIbJIErHIporeHas3a, MpUuIHbI (POPMUPOBAHUS ATKOTOJIbHOM
3aBUCHMOCTH.

Conepkanrie yaeOHOro MaTepuaia




Tema3.3.5. 1. ITonsarue 06 anpaerugax. AapJAeruaHas rpymmna Kak (yHKIIMOHATbHAS OK 01.
Anbaeruapl. 2. @opManbIEru U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO KUCIOTY, BOCCTAHOBIICHUE B OK 02
Kap6onoBsie COOTBETCTBYIOUIUNA CIIUPT
KHCJIOTBI 3. HonyquHe AIbACTUIOB OKHMCJIICHUEM COOTBCTCTBYIOIIUX CIIUPTOB
4. Tlpumenenne GopMalbJeruaa Ha OCHOBE €r0 CBONCTB
5. Ilonsitue o kapOoHOBBIX KUcIoTax. KapOokcuinpHas rpymnmna Kak (yHKIMOHAJIbHAs
6. 'omonornyeckuii psit IpeAeabHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX KUCIOT
7. IlonydyeHue kapOOHOBBIX KMCIOT OKUCIEHUEM aJIbJIEIHJI0B
8. XuMuyeckne CBOMCTBA YKCYCHOM KHCIIOTBI: O0IIME CBOWCTBA ¢ MUHEPAIbHBIMU KUCIOTAMU M PEAKIIHS
srepudukanmy. IlpumeHeHne ykCycHOM KMCIOThl HA OCHOBE CBOMCTB
9. Briciine )XMpHbIE KUCIOTHl Ha IPUMEPE NaTbMUTHHOBOM U CTEapUHOBOM
Tema Copep:xanue yueOHOro MaTepuana OK 01.
3.3.6.CnoxHsle 1. Ilony4yeHnue cnoxHbIX 3PUPOB peaKkuen dSTepruuKanum OK 02
5(uUpEI ¥ KUPBI. 2. CnoxHble 3(hupbl B IPUPOJIE, UX 3HAYCHUE OK 04
3. IlpumeHeHune cokHbIX 3(UPOB HA OCHOBE CBOICTB
4. XKupsl kak cinoxabie 23¢upsl. Knaccndukaims ;xupos
5. Xumuueckue CBOMCTBA )KUPOB: TUAPOJIA3 U TMIPUPOBAHUE KUJKUX JKUPOB
6. [IpuMenenue >KxupoB Ha OCHOBE CBOMCTB. MbLIa: MOHITHE, COCTAB
Tema 7. YrieBoabl, ux kiaccudukanus: MoHOcaxapuabl (TI0K03a, ppykTo3a), Aucaxapuisl (caxapos3a) u
3.3.7.YrneBonbl ToJTcaxapuasl (Kpaxmai u IeJITI01032)
8. I'moko03a — BelIecTBO ¢ IBOWCTBEHHOUW (PyHKIIMEH — albJeruA0CIUPT. XUMHUECKHUE CBOMCTBA ITFOKO3bI:
OKHCJIEHUE B TJIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJIEHHE B COPOUT, CHUPTOBOE OpOKEHHE
9. IIpuMeHeHne TIII0KO3bl HA OCHOBE CBOMCTB
10. 3naueHne yrieBoJOB B )KMBOM IIPUPOJIE U JKNU3HU 4esloBeka. [loHATHE 0 peakuusax MOIMKOHJEHCAlUY U
THIPOJIN3a Ha MPUMEPE B3aUMOIIPEBPAILIEHUN: TIIIOK03a <> MOJINCaXapu
TemaTHka NpakKTHUECKUX 3aHATHH U J1aOOpPaTOPHBIX padoT
JlaboparopHuas padbota Nel0: M3ydeHne CBOWCTB abAeTHI0B, KAPOOHOBBIX KUCIIOT U YTIIEBOJIOPOIOB
Tema 3.4 AzoTocoep:kanie OpraHnyecKue coeAnHeHHus
Tema 3.4.1. Copep:xaHue yueOHOro MaTepuana OK 01.
AMUHBI. 1. ITonsTHe 06 amuHax. Anudarnyeckue aMUHbI, UX KJaccu(UKalus 1 HOMEHKJIaTypa
AMWMHOKHCIIOTBL. | 2. AHWIIMH KaK OpraHnyecKoe ocHoBaHue. [1oydeHne aHuInHa U3 HUTPOOEH30I1a
benkn kak 3. [IppuMeHeHre aHWIMHA Ha OCHOBE CBOMCTB
OroromMeps 4. AMUHOKHCIIOTHI KaK aM(oTepHble AU YHKIIMOHAIbHBIE OPTaHUYECKHUEe COSAMHEHUS




AMHUHOKUCIIOT
ITnacTtmaccel

5. X¥MHYECKHE CBOMCTBA aMUHOKHCIIOT: B3aMMO/ICHCTBHE C IIEI0YaMH, KUCIOTAaMH U IPYT € APYTroM (peaxius
TTOJIMKOHACHCAITUH )

6. HCHTI/II[HaH CBs3b U INOJIHUIICIITUIBI. HpI/IMeHCHI/IC aMHUHOKMCIIOT Ha OCHOBE CBOICTB

7. benku: noustue, cBoiictea. [lepBuunas, BTOpUYHAs, TPETHYHAS CTPYKTYPHI OCIKOB

8. Xumuyeckue cBOMCTBa OEIKOB: TOPEHHE, JeHATypallks, THIPOJIN3, [IBETHbIC PEaKIINU

9. buonoruueckue GpyHKIIHN OEITKOB

10. IMonsitue nonumepos. benku u nonucaxapuapl Kak OMONOIMMEPHI

11. InacTmaccel: moHATHE U cBolicTBa. [lomyueHue noaumMepoB peakiuen moJIuMepu3auu 1
MOJIMKOHACHcaIK. TepMoIuiacTUUHbIE U TepMOpEaKTUBHBIC IacTMacchl. [IpeacraBurenu miacrmacc

12. BOJ'IOKHa, nux KHaCCI/I(I)I/IKaL[I/IH. HonyquI/Ie BOJIOKOH. OTI[CJ'IBHBIG MNpCcaACTAaBUTCIIN XU~

MUYECKUX BOJIOKOH. MeTOoAbI CUHTE3A.

13.CBolicTBa OpraHMYeCKMX COEANHEHHH OTJENIbHBIX KJIACCOB (TPUBHAIIbHAS U MEKIYHAPOIHAS
HOMEHKJIATypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOTYYEHUS ): TIpeaeNIbHBIC (aJTKaHbl M IUKIIOATKAHbI),
HenpeaeabHble (AIKEHbI, AIKUHbBI U aJIKaIUeHbl) U apOMaTHYECKUE YIIIEBOIOPO/Ibl, CIIUPTHI U (DEHOJIBI,
KapOOHOBBIE KUCIOTHI M (UPHI, aIbIETUIB] K KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI, BEICOKOMOJIEKYIISIPHBIC
COEIUHEHMS. 3a/laHUs HA COCTABJICHUE YPAaBHEHUN XUMHUYECKUX PEaKLUi C y4aCTUEM OPraHUYECKUX BEILECTB

Ha OCHOBAHMH UX COCTaBa U CTPOCHU A

JlaboparopHuas pabota Nel 1: M3ydyeHne XuMHUUECKHUX CBOWCTB OEIIKOB

\ Atrecranus B popme nuddepeHIIHPOBAHHOIO 3a4eTa




2.3. Conep:xanue 1OMANIHUX 3aJaHUI 00yYarOIINXCS

HaumenoBanue ConepxaHue TOMAaIHEro 3aJaHus
TEMBI

Tema 1.1. An¢unorenosa, 1. B. Xumusi: yueOHUK U IPAKTUKYM Ui cpeiHero npodeccuonanbHoro oopasosanus / V. B. Andpunorenona, A.
B. ba6kos, B. A. [TonkoB. — 2-¢ u3 ., ucnp. u gorn. — Mocka: M3gatenbctBo FOpaiit, 2022. — 291 ¢. I'naa 1§1.1 [Ipeamer xumum.
CocTaBUTh KpaTKUH KOHCIIEKT maparpada.

Tema 1.2.1 I'maBa 1§1.2 OcHoBHBIE OHATUA XUMUU. Asutorponus. ['naBa 2§2.11leprnoanueckuii 3akoH, [lepuoanyeckasi cucremMa XUMUYECKUX
anemenToB J[.M. Menneneesa. [loBTOprUTh CUMBOJIBI 35 XMMHUYECKUX 3JIEMEHTOB.

Tema 1.2.2 I'maBa 2§2.2 Ctpoenue aroma u llepuonnueckuii 3akon J[.M. MenneneeBa CocTaBUTh AJEKTPOHHBIE (POPMYJIBI ATOMOB JBYX
3JIEMEHTOB.

Tema 1.3.1 I'maBa 1§1.2 CocraB BemectBa. M3mepenue Beniecta. PaccuntaTte OTHOCUTENIbHBIE MOJIEKYJIIPHBIE MACChl TPEX BEILIECTB.

Tema 1. 3.2 I'maBa 1§1.3 OcHoBHBIE 3aKOHBI XUMUU. OTIPEIETUTH MACCOBYIO JOJFO SJIEMEHTOB C CJIOKHOM BEIIECTBE.

Tema 1.4. I'maa 3§3.1 HWonnas xumuueckas cBa3b. §3.2 KoBaieHTHas Xxumudeckas cCBs3b. §3.2 Meramindeckas — XHMHYECKas
cBs3b§3.4ArperatHble COCTOSIHUS BellecTB. Bomopoanas xumuueckas cBa3b. OnpeaenuTh BUJ XUMUYECKOW CBA3H B 5 MOJIEKYIax,
B 3aBUCHMOCTH OT 3JIEKTPOOTPULIATEIHHOCTH 3JIEMEHTOB.

Tema 1.5.1 I'maBa 5§5.5 Okcunpl. HanucaTte ypaBHeHMS peakuid, OTPa)KarlUX XUMHUYECKUE CBOMCTBA ABYX OKCHJIOB.

Tema 1.5.2 I'maBa 5§5.2 OcHoBaHMs B CBET€ TEOpUHU DJIEKTPOJIUTHYECKOW aucconuanuu. Hamucath ypaBHEHUS peakUui, OTpa)karolux
XMMHUYECKHE CBOICTBA IBYX OCHOBAHHUH.

Tema 1.5.3 I'maBa 5§5.1 KucnoTsl B cBeTe TeOpUH 37IEKTPOIUTHYECKON aucconanuy. Hanucats ypaBHeHNs peakinii, 0TpakaroluX XMMUYECKHe
CBOMCTBA JBYX KHUCJIOT.

Tema 1.5.4 I'maBa 5§5.3 Counu B cBeTe TeOpuU 3MEKTpONUTHYECKON Aucconanuu. I'nasa 5§5.4 I'uaponus coneil. Hanucates ypaBHeHUS peaklnid,
OTPaKAIIINUX XUMUYECKUE CBOKCTBA ABYX COJIEH.

Tema 1.5.5 OdopmuTts otuet 1o 1aboparopHoii padote Nel CBOHCTBa OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COCTUHEHUH.

Tema 1.6.1 I'naBa 3§3.5. YUuctsle BemecTBa U cmecu I'naBa 4§4.1PactBopsl. PactBopenne. CocTaBUTh KpaTKHI KOHCIIEKT naparpada.

Tema 1.6.2 I'naBa 3§3.6 [Qucnepcubie cuctembl. OpopMuTh oTdeT 1o JadopaTopHoit padore Ne2 O3HakOMIIEHHE CO CBOWCTBAMHU JTUCTIEPCHBIX
CHCTEM.

Tema 1.6.3 I'maBa 3§3.2 Teopust snexkrtposnTudeckoid aucconranuu. CoCTaBUTh YpaBHEHMS CTYNEHYaTONM IUCCOLMALMU JIBYX KHUCIOT,
OCHOBaHMH, COJEH.

Tema 1.7.1. I'naBa 6§3.6.1. Kinaccuduxkarus xumuyeckux peakiiuii. COCTaBUTh ypaBHEHHUE JIBYX PEAaKLIUH B MOJIEKYJIIPHOM M HOHHOM (hopMe.

Tema 1.7.2 OdopmuTts otuet 1o 1aboparopHoii padore Ne3 M3yueHnue peakuuiit HOHHOTO 0OMEHa.

Tema 1.7.3 I'naBa 6§3.6.1. Knnaccuduxkarms xumuyeckux peakiuil. CoctaButh aBa ypaBHeHuss OBP MeT0/10M 31€KTpOHHOro OasiaHca.

Tema 1.7.4. OdopmuTts otuet 1o 1aboparopHoit padote Nod V3ydeHne OKHCIUTEITFHO-BOCCTAHOBUTEIHHBIX PEAKITUN.




Tema 1.7.5

I'maBa 6§.6.13 CkopocTts xuMuueckux peakiuii. OGopMuThs 0T4ET 1Mo J1JabopaTopHor padote Ne 5. M3ydeHne CKOPOCTH XUMUYECKUX
peaKuuid.

Tema 1.8.1. I'maBa7§7.1. Metaubl-npocteie BemecTBa. [ maBa7§7.3 Obmue criocoObl mojydeHust MetayiioB. HanmcaTe pedepar

Tema 1.8.2 Odopmuts oTueT 1o 1abopaTopHoii padbote Ne 6 M3yueHrne XMMHUECKHUE CBOMICTB METAJIIIOB.

Tema 1.8.3 OdopmuTts otuet 110 J1aboparopHoi padote Ne 7 [TogyueHne yriaekuciioro ra3a u u3y4eHue ero CBOMCTB.

Tema 3.1.1 I'maBa8§8.1Teopusi XUMUYECKOTO CTPOCHHUS OpraHuYecKux coeauHenuid. Mzomepus. ['maBa8§8.2Knaccudukaiys 1 HOMEeHKIaTypa
opranndeckux coenunennii. ['maBa8§8.3 Kiaccudukamnms peakiuii B opraHU4ecKOi XUMHH.

CocTaBUTh KpaTKUH KOHCIIEKT maparpada.

Tewma 3.1.2. I'maBa8§8.1Teopusi XUMHUYECKOTO CTPOSHHUS OpraHWYECKUX coenuHeHui. M3omepus. CocTaBieHue CTPYKTYPHBIX (GOpMyT ABYX
H30MEPOB.

Tema 3.2.1. I'maBa9§9.1 Ilpenenbubie yraeBomopoAbl (ankanbl). Belyunts HazBanus 10 ankanoB. Ha3BaTh aBa pa3BETBICHHBIX ajKaHa I10
nomenkiarype [IUPAC

Tema 3.2.2 I'maBa9§9.2 OtunenoBbie yriaeBoaopoabl (ankenbl) ['maBa9§9.3 JluenoBwie yrieBogoponsl (ankaauensl).Kayuyku. CocTaBuUTh
KpaTKUil KOHCIEKT naparpada.

Tema 3.2.3 I'maBa9§9.4 AnetunenoBsle yriaeBonopoasl (ankunsl). HazBath Tpu HenpenenbHbIX yriieBogopoa no Homenkinarype IUPAC

Tema 3.2.4. ['maBa9§9.5 Apomaruueckue yriaeBomopoasl (apenbl). ['maBa9§9. IlpupoaHeie MCTOUHUKHU YTIIEBOJIOPOJA0B. COCTaBUTH KpaTKUM
KOHCIEKT naparpada.

Tewma 3.2.5. Odopmuts otueT no nadopatopHoii padote Ne 8. [lonyuenue stunena. 3ydyenue cBoilcTB 3TuieHa U OeH3071a.

Tema 3.3.1.1 I'maBal0.§10.1 Cnuptel 'maBal(.§10.2 ®enon CocTtaBUTh KpaTKUi KOHCIIEKT maparpada.

Tema 3.3.1.2 Odopmuts otyer no aboparopHoii padore Ne 9. CpoiicTBa OJHOATOMHBIX, MHOTOATOMHBIX CITIUPTOB U (DEHOJIOB.

Tema 23.3.2 [TocmoTpeTs ITOJTHBIN BapUaHT HAaY4YHO-IIOIYJIIPHOTO ¢unbma «AJIKOTOJIBHBIN JKCIIEPUMEHT) Ha
cairehttps://sites.google.com/site/upkhimiarajkova/. Oteetuts Ha Tect Ha iatdopme AKITACC

Tema 3.3.3 ITocMOTpeTh MOJIHBIN BapuaHT HAyYHO-TONMYJIsipHOTo GruibMa «CMepTenbHbli BIOOp» OTBeTHTH Ha TecT Ha miardopme AKIJIACC

Tema 3.3.4 I'maBal0.§10.3Anpaeruanl. ['naBal0.§10.4 Kap6onoBsle kucioTbl. COCTaBUTh KPaTKUH KOHCIIEKT naparpada.

Tema 3.3.5 I'maBal0.§10.5 Cnoxusie >3¢upsl u sxupbl. ['1aBal(0.§10.6 Yraeoasl. CocTaBUTh KpaTKUW KOHCIIEKT maparpada.

Tema 3.3.6 Odopmuts otueT no nabopatopHoil padote Ne 10 V3yueHnue cBOWCTB anbAernioB, KapOOHOBBIX KUCIIOT U YTII€BOJIOPOIOB.

Tema 3.4.1 I'maBall.§11.1 Amunbl. Auunus. I'maBall.§11.2 AMuHOkHCI0TEL. COCTaBUTh KpAaTKUil KOHCIEKT maparpada.

Tema 3.4.2. I'maBall.§11.3 benku. Odbopmuts otueT mo madbopatopHoit padote Ne 11 Xumudeckre cBOHCTBa OEIKOB.



https://sites.google.com/site/upkhimiarajkova/

3. YCJOBUS PEAJIN3AIINA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHON
YYEBHOM JUCIHUATLTAHBI

3.1. Jlns peanuzanuu TpOrpaMMbl y4eOHOW ITUCIHMIUIMHBI JIOJDKHBI OBITh TPEIyCMOTPEHBI
CIEAYIOLIME CIIEUaIbHbIC IOMEILECHUS:

Kabunet «XumMumn», OCHaIlIEeHHBI 000PYI0BaHUEM:

- I10CaI0YHBIE MECTA CTYECHTOB;

- pabodee MeCTO MpernoJaBaTeis;

- paboyast MenoBast 0CKa;

- HarJsigHbIe TIocOOMs (YU4eOHHMKH, OIMOPHBIC KOHCHEKTHI-IUIAKATHI, CTEH/BI, KapTOUYKH,
pa3naTovYHbI MaTepual, KOMIUICKTHI 1a00paTOPHBIX PadOT, CIPABOYHBINA MATEpHA).

- BUJICOMATEPHUAIIb

- CTaTUYECKUE, JUHAMUYECKUE, IEMOHCTPALMOHHBIE U Pa31aTOYHbIE MOJEIIH;

— MHOTOQYHKLMOHAAbHbIA KOMMJIEKC NpenoaaBaTtens;

- HaTypa/ibHble 06beKTbI, MoAenn, NPMBoPbI U HAbOPbI ANA NOCTAHOBKMU AEMOHCTPALMOHHOIO U
YY4EHWYECKOro IKCNEPUMEHTA;

- rMeyaTHble MU3KPAHHO-3BYKOBbIe CPeCTBA 0OyYeHNs;

- cpeACcTBa HOBbIX UHGOPMALMOHHbBIX TEXHONOTUA;

- PEeaKTUBbI;

- nepevyHn OCHOBHOM 1 A0MNOAHUTENbHOW y4ebHOM InTepaTypbl;

- BCromoraTtesibHoe 060pyA0BaHME U MHCTPYKLUK;

- 61MbanoTEYHBbINOHA,

TexHuveckue cpencTpa 00yueHus:

— 1K, HOyTOYK

- [IpoekTop, 3kpan

[Tpubops! u ycTpoiicTpa:

- KOMIUIEKT JIEMOHCTPAIMOHHOTO XUMHUYECKOTO 000pYI0BaHUS U PEAKTUBOB
JelcTByo1asi HOPMAaTUBHO-TEXHUYECKASI U TEXHOJIOTMYECKAs JOKYMEHTALUSA:

- MpaBuJia TEXHUKH 0€30MacHOCTH M MPOU3BOJICTBEHHON CAaHUTApUU;

- JKypHAJI IO TEXHUKE O€30MaCHOCTH.

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl
Jns peanuzanuu mporpamMMmbl OMOAMOTeuHBIH (GoHA 00pa3oBaTeNbHONW OpraHM3alMU JIOJIKEH
MMETh TIeYaTHbIC W/WIU SJIEKTPOHHBIE 00pa3zoBaTeNbHbIE U WH(MOPMAIMOHHBIC PECYPCHI IS
UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IpoLecce

OcHOBHBbIE MeYaTHbIE U3TaAHUS

1. AndunorenoBa, WM. B. Xumusa: y4eOHHMK W TPAKTUKYM JUISI  CPEIHETO
npodeccuonansHoro odpasosanus / V. B. AnpunoreHosa, A. B. baokos, B. A. [lonikoB. — 2-¢
u3., ucnp. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 291 c.

2. Ileromuxuna, H. A. O6mas xumus: yueOnuk nns CIIO / H. A. lleronuxuna, JI. B.
Munaesckas. — Canxt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuit, A. b. Xumus: ydeOHUK U TPAKTUKYM JUIS CPETHEr0 PO(heCCHOHATEHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3g., nepepad. u jon. — MockBa:
N3narensctBo HOpaiit, 2022. — 507 c.

4. Xumus: yaeOHHK 11 cpeaHero npodeccrnonansaoro oopazosanus / 10. A. Jlebenes, I'.
H. ®anees, A. M. TI'ony6es, B. H. IllamoBan; o obmieit pexakmueii I'. H. ®ageeBa. — 2-¢ u3g.,
nepepad. u gon. — Mocksa: U3narenscrBo FOpaiit, 2022. — 431 c.

JIonoTHUTEIbHbIE HCTOYHUKHT



1. INa6puensu, O. C., JIpicoBa, I'. I'. XumMust: kHUATA A7 TIpenogaBaTelis: y4e0.-MeTo/I.
nmocooue. — M. Akanemust, 2012. - 332 c.

2.  Tabpuensu O.C. Xumus: yue0. s ctya. npod. yued. 3aBeaennii / O.C. abpuensis,
N.I". OctpoymoB. — M., 2016.- 256 c.

3. INa6puensn O.C. Xumus 1iist npodeccuii 1 crnennanbHOCTeH TEXHUIECKOTO IPOQHIIS:
Y4eOHHK JUIs CTYI. YUpexxaeHu cpen. npod. oopaszosanus / O.C. 'abpuensn, U.I'. OctpoymoB.
— 4-e 3., crep. — M. : 3narensckuii neHTp «Akanemus», 2017. — 272 c.

HNHuTepHeT-pecypcesl

1. hvsh.ru - XXypnan «Xumus B mkose.
2. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4YHO-TIOMYJSIPHOTO KypHana «XuMus 1 xu3Hb». JXKypHan uznaéres ¢ 1965 r.

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITas 351eKTpOHHas O6uOaroTeka xumuuyeckoro nopraina «Chemnet», conepxur yuyeOHble U
UH(POPMALMOHHBIE MAaTEPUAIIBI JUIsl IKOJIBHUKOB U yUuTesel. B Hell MOXXHO HalTH y4eOHUKH 110
o0uieil 1 HeOpraHM4ecKol XUMHUHM, OPraHUYECKOW XUMHUH, MYJIbTHUMEIuaMaTepuaibl, a TaKxkKe
331a4d  XMMUYECKHX OJUMIIAAJ C PELIICHUSMH, 3a1a4d BCTYIUTENIbHBIX JK3aMEHOB IS
aOUTYpUEHTOB.

4. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie Matepuanbl 00 oiaummuagax: MOCKOBCKOH TOpojickoi, Bcepoccuiickoi,
MeHﬂeHeeBCKOﬁ, MG)KHYHaPOHHOﬁ. HpI/IBeI[eHBI 3aJladd TCOPCTHUUYCCKUX H OKCIICPUMCHTAJIbHBIX
TYpOB, IOJPOOHBIEC PEUICHHUS, CIIUCKU U (poTorpaduu modeauTenei.

5. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
Cucrema QUCTAaHLIMOHHOIO OOY4YEeHMs, HamlpaBicHHas B IEPBYIO OuYepelb Ha IOATOTOBKY K
OJIMMITMAJaM BCEX YPOBHEH — OT LIKOJIBHBIX 10 MexayHapoaHoi. CaliT coepKUT OrpOMHOE
KOJIMYCCTBO 3aaa4, CIrpyIIUpPOBaHHBIX KaK IO TEMaM, TaK U 110 OJIUMIIUA1aM. ITo BceM OCHOBHBIM
paszenaM XMMUHU IPUBEAEH TEOPETUUECKUI MaTepral U pa3o0paHbl PELICHUs TUIIOBBIX 3a/1ay.

6. http://gotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJ'I II0 HAHOTCXHOJJIOI'UsAM. OCHOBHaH eJIb — pa3BI/ITI/Ie O6paBOBaHI/I$I B 06J'IaCTI/I
H&HOTGXHOJ’IOFI/IIZ U IMOATOTOBKA K UHT! epHeT -QJIMMIINAAC 110 HAHOTECXHOJJIOTHUAM.

7. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cripaBounast uHGOpMaIis 0 XAMUYECKUX IJIEMEHTAaX U UX CBOMCTBAX (Ha aHTTTUHCKOM
SI3BIKE).

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

PycCKOS3BIUHBIN CAUT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.

9. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii caiT oHnaitH-00pa30BaHUsl, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTENIbHbIX
KYPCOB M BHUJEOJICKIUHN Ul WIKOJBHUKOB, CTYJIEHTOB U y4yHuTeled. ECTh HECKOIBKO KypCOB IO
XUMUH.

10. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblii aBTOPUTETHBIM B MUPE XUMHUU HH(OPMALMOHHBIN
UHTEpHET-pecypc (CalT IIaTHBIN).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIIAIIJIMHBbI

KonTpoabr u omeHka pe3yiabTaToOB
JUCIIUILINHEI

PacKpbIBaIOTCSL  uepe3

JUCHUILUIMHAPHBIE PE3YJIbTAThI,

OCBOCHHsI 0011e00pa3oBaTeIbHON  ydeOHOM

HaIlIpaBJICHHBIC Ha

dbopMupoBaHue 001UX U MPodeCCHOHATBHBIX KOMIIETEHLIUHI 0 pa3/iesaM U TeMaM COJep>KaHus
yueOHOro Marepuara.

MeToabl OLIEHKH

BKJIIOYAET:
OCHOBOIIOJIAraloINe ITOHSITHUS
(XMMUYECKHI B3JIEeMEHT, aToM,
ANIEKTPOHHAS 000JI0YKa aTOMa,

S-, p-, d-aneKTpoHHBIE
opouTtamu aTOMOB, HIOH,
MOJIEeKyJIa, BaJIEHTHOCTD,
3JIEKTPOOTPHUIIATETHHOCTS,

CTEIEHb OKHMCJIEHUS,
XMMHYECKas  CBS3b, MOJb,

MOJISIpPHAsE Macca, MOJISIPHBIN
00bEM, YIJIEPOAHBIA CKEJET,
(yHKIMOHATBHAS rpymnma,
pajaukan, U30Mepus, U30MEpHI,
pan,
YTIIEBOIOPOIBL,

TOMOJIOTHYECKHH
TOMOJIOTH,
KHCIIOPOJI- I a30TCOIepIKAIINE
COCIMHEHHS, OMOJIOTHMUYECKH
AKTUBHEBIE BEIISCTBa

(yrmeBompl, JKUpBI, O€NKH),

MOHOMED, MOJIMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIUHCHHUS,
KpUCTAJUTMYECKAsl  PEIleTKa,
TUIBI  XMMHYECKUX PEaKIHi
(OKUCIHTETBHO-
BOCCTaHOBUTEIIbHBIC,  JK30-U
SHIOTEPMUYECKHE,  PEaKIuu
MOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI,
HEDJICKTPOJIUTEI,
ANEKTPOIUTHYECKAS
JTUCCOIMAIMS,  OKHCIIUTEIb,

BOCCTAaHOBUTCIIb, CKOpPOCTH

Hnaexc
OK/ITK Pe3yabTaThl 00yyeHHs Kputepun ouenkn /OleHOYHEIEe
MepONPHUSITHSI
OK 01 - BIIAZICHUE CHUCTEMOI —  OIIUCHIBAET u | — 3agaHus Ha
XUMHYECKHMX 3HAHUM, KOTOpas | OOBICHSICT XHMUYCCKHUE | MCIOJIb30BAHUE

SIBIICHUSI X TIPOIIECCHI;
PUMEHSICT
3HaHugd B oOxactu
XUMHH IS PEIICHUs
3aj1ad4;

—  00BsCcHSET

XUMHUYECKHE SIBICHUS H
MIPOLIECCHI C TOYKU 3PEHUS
HAYKU;

— JacT OIIPCACIICHHUEC U

XapaKTEPUCTUKHU
OCHOBHBIX HOHATHU
XHMHU;

- dopmynupyer U
MIPUMEHSIET Ha MIPaKTUKe
3aKOHBI XUMUU;

—  (opmynupyer
OCHOBHBIE  TIOJIOKEHUS
TEOPHUH  XUMHUYECKOTO
CTPOEHUS OPraHUYECKUX
COCIMHEHU N u
XapaKTepUCTHKA B CBETE
9TOM TEOPUU CBOMCTB

OCHOBHBIX KJIaCCOB
OpraHUYeCKHUX
COCIUHCHHI,

— - OCYIIECTBISIET
TPOBEPKY CBOICTB
KJIaCCOB Pa3JIMYHBIX
COCTUHEHUN npu
BBINIOJIHEHUHU

abOpaTOPHBIX padoOT U
pElIeHNH 3a]1ay;
— IIPUMEHSET
3aKOHBI TIPU PEIICHUU
3a1a4, KOMMEHTHUPYET

XHMUYECKOM CUMBOJIMKU
1 Ha3BaHHMH COeqUHCHHI
110 HOMEHKJIaType
MEXIYHAPOJAHOTO COK3a
TEOPETUYECKOUN U
MPUKJIAHON XUMHUH U
TPUBUAIILHBIX Ha3BaHUU
JUUTSL COCTaBJICHHS
XUMUYECKHUX (HopmMyIT
JIBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPTraHUYECKUX
COEIMHEHHUH OTIEITBLHBIX
KJIacCOB

— [IpakTnueckue 3ananus
Ha YCTAHOBJICHUE CBSI3U
MEXKy CTPOEHUEM
aTOMOB XHUMHUYECKHUX
9JIEMEHTOB U
MEPUOANYECKUM
H3MCHEHHEM CBOMCTB
XAMUYECKHUX DJIEMEHTOB
U UX COeIUHEHNN B
COOTBETCTBHUH C
MOJI0KECHUEM
[Tepuonnueckon
CHCTEME.

— IIpakTuxo-
OPUEHTHUPOBAHHBIC
TEOPETUUYECKUE 3aaHUs
Ha XapaKTePHU3aALHNIO
XUMHYECKHUX IJIEMEHTOB:
«Merammdeckue /
HEMETaINIMYSCKHUE
CBOICTBA,




XUMHYECKON peaxiuy,
XUMHIECKOE paBHOBeCHE),
TEOpUU W 3aKOHBI (Teopus
XHUMHUYECKOTO CTpOCHHUS

OpraHUYEeCKUX BemecTB A.M.

Bbytaeposa, TeOpUst
BJIEKTPOJIUTHUECKON
JUCCOIUAITIH, IEPUOIUICCKUI
3akon .M. Menneneena,
3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH,

CHMBOJIMYECKHI SI3BIK XUMUWH,
q)aKTOJ'IOFI/I‘IeCKI/IC CBCICHHUA O

CBOMCTBAX, COCTaBeE,
MOlydeHUH W Oe30macHOM
HCIIOJIb30BAaHUM  BaKHCEHUIIIMX
HEOPraHUYECKUX u

OpPTaHUYECKUX BEIIECTB B OBITY
U IIPAKTUYECKOU NESTEIbHOCTH

YEII0BEKA;

- yMEHUue BBISIBIIATH
XapaKkTepHbIE MPHU3HAKH U
B3alMOCBS3b W3Y4EHHBIX
MIOHATUH, IIPUMEHSITh
COOTBETCTBYIOLINE  MOHATHA

NpyU OMNUCAHUU CTPOCHUS H
CBOHCTB HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB M HX
MPEBPAILICHU; BBISIBIISITH
B3aHMOCBS3b XUMHAYCSCKHIX
3HAHUM C  TOHATHSAMH |
NpEeACTABICHUSIMU IpYrux
€CTECTBEHHOHAYYHBIX

MPEJIMETOB;
- yMEHUE HCITOJIF30BaTh
HAaMMEHOBAHMUSA  XUMHUYECKHUX

COEJIMHEHUI MEXTyHapOIHOTO

COI03a  TEOPETUYECKOH H
MPUKJIAHON XUMHU u
TPUBHAIILHBIE Ha3BaHUsA

BaKHEHIINX BEIIECTB (ITHJIEH,
arleTHIIeH, TIHIEPHH, (EHOI,
(dhopmanbprerus,
KMCJIOTa,

YKCyCHast
[NIMLMH, YrapHbIA
ras, yrJIeKUCIbIA ra3, aMMHaK,
rameHas W3BeCTb, HeETaleHas
W3BECTh, IIHThEBAs COla H
JPYTHUX), COCTABIATH POPMYJIBI
HEOPraHMYEeCKUX 17§

OpPraHn4CCKux BCIICCTB,

perieHue;

—  BBIIIOJHSAECT
3adaHus Ha
CHCTEMaTHU3AIUIO0
TOHSTHH, aHaIu3

(dbopMyIT U 3aKOHOB;

— ompeAenseT 3ajadu
NEeSTEIbHOCTH, C yYETOM
MOCTaBJICHHOMN
MperoaaBaTeieM e,

— 00OCHOBEIBaET
BBIOOD U  YCHEIIHOCTh
MPUMEHCHUS METOJIOB H
CII0CO00B perIeHs
XUMHUYCCKHUX 3aJ1a4,

—  TIPOBOJHUT
CaMOOIICHKY KadecTBa
BBITIOJTHCHU A
[TOCTaBIICHHBIX 33]1a4

—  CBOEBPEMEHHO C/IaeT

BBIIIOJTHCHHBIC 3aJaHusd U

OTYETHI,
— gaer OOBEKTUBHOM
OLICHKY paboueii

CUTYyallul B COOTBETCTBUU
C IOCTaBJICHHOM 3a7a4eii;
— TIPOBOJHT
CBOEBPEMEHHBIN
KOHTPOJIb "
KOPPEKTUPOBKY
JIeSITeIIbHOCTH B
COOTBETCTBUU
HOPMAaTUBHOU
JOKyMEHTaIuen

BBIITOJIHACT CaMOaHaJIn3
coOCTBEHHOI
IEATENBHOCTH Ha OCHOBE
,HOCTI/IFHYTLIX
PE3yJIbTaTOB;

3JIEKTPOOTPHUIIATETHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XAMHUYECKHX DJIEMEHTOB
B COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM
M TOJIOKCHHEM B
MEePUOINYECKON CUCTEME
XAMUYCCKHUX DJIEMESHTOB
J.1. MenneneeBa»

— 3amanug Ha
COCTaBJICHUE Ha3BaHUMI
OpraHUYECKUX
COCTUHEHUH I10
TPUBUAJILHON WIH
MEKTyHapOAHOMN
CHCTEMAaTHUYCCKOI
HOMEHKJIaType.

— 3amanug Ha
COCTAaBJICHUE ITOJHBIX U
COKpaIICHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEIIECTB
OTJEIIBHBIX KJIACCOB.




ypaBHEHUS XUMHYECKUAX
peakmuii,  OOBSACHATH WX
CMBICT; MOJITBEPKIAATh
XapaKTepHbIE XIMHYECKUE
CBOICTBa BEILECTB
COOTBETCTBYIOITHMH
JKCIIEPUMEHTAMHU W 3alHCAMHU
ypaBHEHUI XUMHYECKUX
peaKIunii;

- yMEHHE  yCTaHaBIHMBATh
MPUHAJUICKHOCTh M3YYCHHBIX
HEOPTaHHYECKUX "
OpPraHMYECKUX  BEHICCTB K
ONpENCICHHBIM  KJIaccaM |
rpymnmnam COETMHEHHUH,
XapaKTepPU30BaTh X COCTaB U
BayKHEHIITHE CBOMCTBA;
OTPEACIAThH BUBI XUMUUECKUX
CBsI3¢H (KOBaJICHTHAS, NOHHAS,
METaJTNYecKasi, BOJAOPOIHAS),
THUIIBI KPUCTAJUTMYECKUX
pemeTox BEIIIECTB;
KJIACCU(HUITIPOBATH
XUMHYCCKUE PEaKINY;

- (dhopmMupoBaHue
MPEICTaBICHU: 0
XHMHUYECKON  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJI XUMHUH B TIO3HAHUN
SIBIICHUH TIPUPOIBL, B
(hOpMUPOBAHUU MBIIICHUS U
KyIbTYpbl ~ JHYHOCTH, €€
(hyHKITMOHATBHOM
IPaMOTHOCTH, HE00XOIUMOMH
JUIS pelIeHHus TPAKTUYECKHUX
3a/1a4 u 9KOJIOTUYECKH
000CHOBAaHHOI'O OTHOIICHHS K
CBOEMY 3I0POBBIO u
NPUPOAHON cpeie;

- YMEHHE TTPOBOJIUTH PACUYETHI
10 XUMHUYECKUM (opMyIIaM U
YPaBHEHUSM XUMHUYECKHUX
peakuii ¢ UCIOIb30BaHHEM
(hM3UIeCKUX BETMYNH,
XapaKTepPU3YIOLIUX BEIIeCTBa
C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HopMallbHEIE
YCIIOBHS) Ta30B, KOJIHYECTBA
BEIECTBA; UCIIOJIb30BaTh
CUCTEMHBIE XMHUYECKUE




3HAHUS AJIS1 TPUHSITHS
pellIeHU B KOHKPETHBIX
KU3HEHHBIX CUTYaIINsX,
CBSI3aHHBIX C BEIIECTBAMH U
WX IPUMEHEHUEM

OK 02.

- yMEHHE IUIAaHMpPOBaThb U
BBITIOJIHSATD XUMHAYECKUN
SKCHEPUMEHT  (TIpeBpalLeHUs

OPTaHUYECKUX BEIICCTB IIPH
HarpeBaHuM, MOJIyYCHHE
STHIIEHA W W3y4YeHHE €ro
CBOMCTB, KadyeCTBCHHBIC
peakiuy  Ha  aJbJIETHJHI,
Kpaxmall, YKCYCHYIO KHCIIOTY;
JIeHATypaIus

Harp€BaHWH, IBETHBIC PEAKIINHU

OenkoB  mpu

OCJIKOB; MPOBOJHUThH PEAKIHU
HOHHOTO OOMEHa, ONpeAeysTh

cpeny
KaueCTBEHHbIE

BOJHBIX  PacTBOPOB,
peaknuud  Ha
cyandar-, KapOOHaT- u
XJIOpUJ-aHUOHBI, Ha KaTHOH
AMMOHUS; peniarhb
SKCIIEPUMEHTANBHEIE  3a7adu
nmo temam "Metamnel" wH
"Hemetanisl") B COOTBETCTBUU
c MpaBUIIAMHU TEXHHUKH

0e30macHOCTH NpU 00paIleHNH

c BEIIECTBAMHU u
1a60PaTOPHBIM
000pyIOBaHHEM;
NPE/ICTABIATh pe3yJIbTaThl

XUMHUYCCKOI'0 SKCIICPUMEHTA B

hopme
COOTBETCTBYIOIIMX PEAKIHH U

3allUCH  ypaBHEHUH

(dbopMynupoBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3YJIbTATOB;

- yMEHHE aHaJIM3UpPOBaTh
XUMHUYCCKYI0  MH(OPMAIIHIO,
MOJy4aeMyl0 M3  Pa3HbIX
HCTOYHHUKOB (cpencts
MaccoBoi MH(OpMaIHH, CETh
WnTepuer u apyrue);

- BJIQ/IETh OCHOBHBIMHU

MCTOJaMH1 HAYyYHOT'O IMO3HAHUA

BEIIECTB U XHMHYECKHX
SIBJICHUM (mabnroneHue,
HU3MepeHue, 9KCTIIEPUMEHT,
MOJIETTUPOBAHHE);

— onpeacisict Leiu,

COCTaBJIAET  ILIAHBI
JIEATEILHOCTH 154
orpeneIsieT
CpeJnCTBa,
He0oOXOaUMBIE I UX
peanu3anuy,

—  dopmymupyer wu
OOBSICHSIET OCHOBHBIE
MIOJIOKCHHS 0
COBPEMEHHOM
XUMHUYECKON KapTHUHE
MHUpa  HAa  OCHOBE
Ba)KHBIX OTKPBITHIH
VUCHBIX, OKa3aBIIUX
OTIpEIeIISIONIEe
BIIUSHUE Ha Pa3BUTHE
TEXHUKU u
TEXHOJIOTHH,
UCTIOJIB3YeT
pa3IMYHbIC HCTOYHUKHU
uHpOpMAILIUK, B TOM

YHCIe  AJIEKTPOHHBIX
OubInoTEK, yMeeT
KPUTHYECKH
OLIEHUBATh U
MHTEPIPETHPOBATH
UH(pOpMaLHIO,
HOJTy4aeMyIo u3
Pas3INYHbIX
UCTOYHHUKOB, B TOM
qucie u3 ceTtu
WHTepHer;

- UCTIOJb3YyeT
pa3IuYHbIC
UH(pOPMAaIMOHHbIE

00BEKTHI, C KOTOPBIMU
BO3HHUKAET

HEO0XOINMOCTh
CTaJIKUBATHCS B
po¢eCCHOHATBHON
chepe B HU3YYCHHH
SIBJICHUM U NTPOIIECCOB;
CaMOCTOSITENIEHO
npuodperaer c
MOMOILBIO

MH(OPMaIMOHHBIX

—3aauu Ha pacyer
MaccOBOM JI0JIU (MaccChl)
XUMHUYECKOT0 3JIEMEHTA
(coenuHeHus) B
MOJIEKYJIE (CMECH).

— IlpakTuyeckue 3a1anus
Ha OIpeAeIeHUe
XHMHYSCKOH aKTHBHOCTH
BEIICCTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOH CBSI3U
U TUIIA KPUCTAJUINYECKOU
peleTKn

- 3aganus Ha
COCTABJICHUE YpaBHEHUU
XUMHUYECKUX peakuuu,
WUTFOCTPUPYIOLIUX
XHMHYCCKHE CBOMCTBA C
y4eTOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX
peaKkuii ¥ TeHETUYECKOM
CBSI3U

- IIpakTuxo-
OPUEHTUPOBAHHBIE
pacyeTHbIE 3aJlaHusl Ha

JTUCTIEPCHBIE  CUCTEMBI,
UCIIOJIb3YEMBIE B
OBITOBOM Hu
MPOU3BOACTBEHHOMN

JACATCIIBHOCTH 4YCJIIOBCKA




- YMEHHUE MPOBOJUTH PACUECTHI
[0 XUMHUYECKHM (hopMyraM U
YpaBHEHUSIM XUMUYECKUX
peakuuii ¢ WCIOJIb30BAHUEM
(hm3uIecKux BEITMYMH,
XapaKTepHU3YIOLIUX BEIECTBA C
KOJIMYE€CTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpMaJbHbBIC

yCJ'IOBI/ISI) ra3oB, KOJIHYCCTBa

BCIICCTBA, HCIIOJIb30BaTh
CUCTCMHBIC XHUMHUYCCKHEC
S3HaHHUA JJIA IIPUHATHA
pemeHHﬁ B KOHKPCTHBIX
KHN3HCHHBIX CUTyalusx,

CBA3aHHBIX C BCIICCTBAMH H X
MIPUMCHCHUEM

TEXHOJIOTUH U

UCIIOJIb3YET B
MPaKTUYECKOU
JIeATETLHOCTH HOBBIE

3HaHHUS W YMEHUSA, B
TOM 4YHCJIE B HOBBIX
00nacTax 3HAaHMH,
HETMOCPE/ICTBEHHO HE
CBSI3aHHBIX CO cepoii

NeSITeIbHOCTH,
pacuupsier u
yrayOmsTh CBOE
Hay4YyHOE
MHUPOBO33PEHUE;
aHAIU3UPYET u
NPECTaBISET
uHpopmMaruro,
JAHHYIO B
AIIEKTPOHHBIX
dbopmarax Ha
KOMITBIOTEPE B

pa3IMYHBIX BUIAX;

- BHagceT crocodamu
MIpEJICTABIICHUS,
XpaHEHHUS u
00pabOTKH JaHHBIX HA
KOMIIBIOTEPE;

- CaMOCTOATEILHO
CTaBUT KOHKPETHBIC
3agayu Hay'—IHBIX
HUCCIIEOBAaHUH B
o0macTd  XUMHUHU H
pemarh UX ¢ MOMOIIBIO
COBPEMEHHOU
anmaparypsl,
o0opyoBaHus,
HH()OPMAITHOHHBIX
TEXHOJIOTHI c
HCIOIL30BaHUEM
HOBEHIIIETO
OTCYCCTBECHHOI'O nu
3apy0OexKHOT0 OIIBITA;
JaeT OLIEHKY
uH(popManuu o
HNHurepHer- pecypcawm,
B coobOmenusx CMU,
HAay4YHO- IOIYJISIPHBIX
CTaThsX,
CO3/aeT  DJIEKTPOHHEBIE
MIPE3CHTAlINH, "

MpoOBOJAUT nux




NyONMYHYIO 3aIIUTY;

OK 04 - YMEHHE IUIAHUPOBATh W - KOHCTPYKTHUBHO — OLIEHKa pe3yJIbTaTOB
BBITIOJTHSATh XUMHYECKUN B3aUMOJICHCTBYET co HaOJIIOACHUI 3a
JKCIIEPUMEHT  (IpeBpaleHus CTYyJICHTaMH, JIeATEIbHOCTBIO
OpPraHWYECKUX BELIECTB IIpU MPETOAABATENEM B XOJE CTyACHTOB B
HarpeBaHuH, MOJyYeHHUE 00yUeHHS; 1Iponecce OCBOCHUA
STWICHa W W3y4eHHE €ro |- —  3HaeT  TIpaBUia obpasosatenbHOM
CBOMCTB, KaueCTBCHHBIC STHYECKUX HOpM IIpOrpaMMBI
peaKkuuu  Ha  aNBJCTHIBI, MOBEICHUS; ~ BBLITIOMHCHHC 5 "

3aIura €OHBIX
Kpaxmall, YKCYCHYIO KHCIIOTY; - palMOHAIBHO = ya
JIeHaTypauusi OenkoB — Ipu TUTAHAPYET U OPTaHu3yeT HPOCKTOB
Y Y — BBINIOJIHCHUE "
HarpeBaHWH, [IBETHbIE PEAKIINU JIESATEIIEHOCTH npu
odopmileHHE OTYeTa
0eNIKOB; TPOBOAMTH PEAKINU BBITIOJTHEHAN
5 5 5 no J1abopaTopHBIM
MOHHOTO OOMeHa, ONpeAesATh :
, Onpen 71a060paTOPHBIX paboT; paBoTam
cp€ay BOIHBIX pPacTBOPOB, IpOBOOUT
KaueCTBCHHBIC pEaklMd Ha HaOJII0ICHUS,
cynbdar-, KapOoHaT- u [UIAHUPYET u
XJIOpUJ-aHUOHBI, Ha KaTHOH BBIIIOJIHACT
aMMOHUS; pewiaTth OKCIICPUMEHTBIL,
SKCHCPUMEHTAIIbHBIC  3a]1a4d BBIABUTACT TUIIOTE3bI
mo Ttemam "Mertaisl" U U CTPOUT MOZCIIN,
"Hemeramisl") B cootBercTBHm |~ ACHACT BBIBOJBI Ha
c MpaBUIIAMHU TEXHHUKH OCHOBE
KCIIEPUMEHTAIBHBIX
0e30macHOCTH NpU 00paIleHnN SKCHCpUMCHTAN
JIAHHBIX;
c BEIIECTBAMH u
- COIOCTABIISIET
nabopaTOpHBIM
HAy4YHbIE (haKThI;
000pyIOBaHHEM;
DKCIEPUMEHTOB c
MIPENICTaBISTh €3YIJIbTaThI .
peat pesy JIEMCTBUTEIILHOCTEIO;
XUMHUYECKOT0 dKCIIEPUMEHTa B
dbopme 3ammcu  ypaBHEHHIA
COOTBETCTBYIOIIUX PEAKLUN U
(dbopMynupoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB

OK 07. - c(hopMUPOBaHBI HCIIOJIb3YET 3HAHUA — OTBEYaeT Ha
MIpeICTaBICHUS: 0 XUMUYECKOW HayKd B | BOIPOCHI TecTa 0
XUMHYECKON  COCTaBIISIFOIIEH peleHnn BIMSAHAM  JTaHOJA Ha
€CTECTBEHHOHAaYYHOU KapTHUHBI KOTHUTHUBHBIX, Opranusm 4CJIOBCKa

MUpa, POJI XUMUH B [IO3HAHUU
SIBJICHUA NIPUPOABIL, B

(hopMHUpPOBaHUN MEBITIUICHUS W

KYJbTYPBI JINYHOCTH, ee
(yHKIIOHATBHOM
IPaMOTHOCTH, HEO00XOIUMOMN

JJIA peIHeHI/ISI HpaKTI/I‘IeCKHX
3aa9 u SKOJIOTUYECKHU
00OCHOBAaHHOI'O OTHOIICHUS K
CBOEMY 3I0POBBIO u

MPUPOTHOU Cpejie;

KOMMYHUKAaTUBHBIX nu
OpraHU3aIMOHHBIX
3a7a4 C COOJOACHUEM
TpeOoBaHUA
OProHOMHUKH, TCXHHUKH
0e30ITaCHOCTH,
TUTUEHBI,
pecypcocOepexxkeHus,
MPABOBBIX U STUYECKUX
HODM, HOPM
WH()OPMAITMOHHON
0e30IMacHOCTH;

— BBIIIOJIHCHHC n

opopmiieHHE OTYeTa IO
n1abopaTopHbIM paboTam;

— OTBeYaeT Ha
BOIPOCHI TecTa 0
BIIUSHUU  JTaHOJAa  Ha
OpTraHM3M YeJIOBeKa
-Keiic (¢ yuerom
Oymymeit
npodecCuoHaATBHOM
JEATEeTLHOCTH)




- YMeHHUe coOJIoaTh IpaBuiia
9KOJIOTHYECKHU
1esiecooOpa3Horo NOBEACHUS B
OBITY " TPYAOBOI
JeSTeTbHOCTH B LeJSIX
COXPAaHEHHUSI CBOETO 37I0POBbA
U OKpyXaroueid MNpupogHou
CPEIBl; YUUTHIBATh ONAcCHOCTH
BO3JICUCTBUS Ha  JKUBBIC
OpPTaHM3MBI  ONpEIEIIEHHBIX
BELIECTB, IIOHUMAas  CMBICI
ToKa3artest npeaeabLHON
JOTTyCTUMOM KOHLIEHTpaluu

- coOmoieHne MpaBuII
TIOJIE30BaHUS XUMHYECKOM
nocymod u  nabopaTopHBIM

— TPUBOIUT TPHUMEPHI
MPAaKTUYECKOTO
WCIIOJIb30BAHMUS
XUMHYECKUX 3HaHUU Ha
MPaKTHKE, B OBITY
-IEMOHCTPUPYET
3HAHUS O  BJIHMSAHHUH
3TaHOJIa HA OPraHU3M
YeJioBeKa

- Peanusyer u
MOAJIeP>KUBAET
VHHUIINaTUBbI o
MOBBIILIEHUIO

Oe3omacHoCTH Tpyda
OXpaHbl 30POBbA.
CobOmomaer caMm |

ob0opynoBaHueM, OOpaIeHHS MpeAnpUHUMAET
C BELIECTBAMH B COOTBETCTBUHU JeHCTBUS 1o
C UHCTPYKLIHAMU 1o COOJTI0ICHUTO
BEITIOJTHEHUIO  JTA0OPATOPHBIX TpeOOBaHUN  JIPYTUMHU
XHUMUYECKUX OTBITOB; pabOTHHKAMH.

[IK1.2 | - chopmupoBans! — JemoHCcTpHpYET —  OIICHKa
IPENCTABIICHUS: 3HaHHUS O 3aBUCUMOCTH | PE3YJIBTATOB
Marcepurajiax NpuroaHbIx XUMHYECKHUX CBOMCTBAX Ha6JIIOI[€HI/II71 3a
IUI TEXHUYECKOTO MeTasuia oT ero | AeATEIBHOCTBIO
00CITy>KUBaHHS 1 PEMOHTA HOOKEHHS B | CTYIEHTOB B TIpoIEcCce
QJICKTPUUYCCKOI'0O U nepnozmquI(oﬁ OCBOCHUI
SATTpOMEIATILGEHr) cucrene,  yerom | 0GPAORTETLOf

o0pa3zoBaHus pOTpaMMBI

METAIINYECKON  CBSI3H,
TIPUYIUHBI
MPOXOKIACHUS
3JEKTPUYECKOTO TOKA
-IIpuBomuT  npuUMEpHI

MaTepuaaoB
(TIpOBOTHHUKOB u
H30JIAIINH ),
HCIIOB3YEeMbIX IISt
MPOU3BOJICTBA u
peMoHTa
3JICKTPUYECKOTO u

3IEKTPOMEXaHHUECKOTO
o0opypoBaHUs

-BBIIIOJIHECHHUEC HW 3aliuTa
y4eOHBIX IPOCKTOB

-BBITIOJITHCHUC u
oopmileHHE OTYeTa TI0
nabopaTopHbIM paboTam




