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

PABOYAS TIPOTPAMMA OBIIEOBPA3OBATEJIBHOI YYEBHOM
TV CHUTLIAHBI

OVY/1.04 Xumus

JUTSL CIIEMAJIBHOCTH

15.02.11 TexHuveckas 3KCIUTyaTalust 1 00CIy>KMBaHUE POOOTU3UPOBAHHOTO
MIPOU3BOJCTBA

ExarepunOypr
2023ron



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

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



COJIEP)KAHUE

. OBIIAA XAPAKTEPUCTHUKA PABOYEN [TPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM YYEBHOU JUCHUITIIMHBI

. CTPYKTYPA M COJAEPXAHUE OBIIEOBEPA30BATEJIBHOM YUEBHOU
JUCHUIIJIMHBI

. YCJIOBUSI PEAJIM3ALIMA OBIIEOBPA3OBATEJIGHOM YYEBHOM
JTICLATUTNHEI

. KOHTPOJIb 141 OLIEHKA PE3VJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbBHOM YYEBHOU JUCHUITJINHBI



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

1.1. MecTo IMCHUIIMHBI B CTPYKTYpe o0pa3oBaTejbHoi nporpammsl CIIO:
Pabouas mporpamma o0muieoOpa3zoBaTeabHON y4eOHOW AMCUUIUIMHBI SBISETCS YacThIO OCHOBHOMU

obOpazoBarenbHoil mporpammbl OY]1.04 Xwumus mno cnemumansHocTH 15.02.11 Texuuueckas
JKCIUTyaTalsi M O0OCIyXUBaHUE pPOOOTHU3MPOBAHHOTO MPOU3BOJACTBA BXOMAILICH B TPYHIY
crnennanbHocTed 15.00.00 MammuocTpoeHue

1.2. lean u niiaHupyemMble pe3yabTaThbl 0CBOCHHS AUCIHUIIIMHBI:
1.2.1. Ileab AUCHUILIHHDBI
Conepxkanue mporpamMMbl 001eoOpa3oBaTenbHO yueOHor aucrumuuabl OY .04 Xumus
HaIpPaBJICHO HA JIOCTI)KCHUE PE3YJIHTATOB €€ U3YUCHUS B COOTBETCTBHH C TpeboBanusimu OI'OC
COO c yuerom npodeccuonanphoii Hanpasiennocta ®I'OC CIIO.
1.2.2. Il.nanupyembie pe3y/ibTaThl OCBOCHUSI 00111e00pa30oBaTeIbHOM Y4eOHOM IMCUMILINHBI B
coorBercTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AucuuIUInAA uMeeT mpu opmupoBanuu u pazsutin OK u [1K

Ilnanupyemble pe3yJbTaThl 00yUeHHSs

Oo0mme u
npodeccuoHa-
JIHBIC O0mme JucuuIInHaApHbIe

KOMIeTeHHU

OK 01 B yacTv TPYJ0BOI0 BOCIIMTAHUSA: | BIAICTh CHUCTEMOW XHMHYECKUX 3HAHHH,

BriGHpath - TOTOBHOCTh K TpPYdy, OCO3HAHME KOTOpas BKIIOYACT: OCHOBOIOJATAIOIIIEe

CI10COGEI [ICHHOCTH MacTepCTBa, TPYAOIO0UE; | TOHATHS (XMUMHYCCKHAN  DIIEMEHT, aToM,

e —— TOTOBHOCTb K AKTHBHOH dJIeKTPOHHas oboiouka aroma, s-, p-, d-
e TeIbHOCTH TEXHOJIOTHYECKOW H| 3JEKTPOHHBIC OpOWMTAaIM  aTOMOB, HOH,

Hpo‘})eCCHOHaﬂ COLMAITbHOM HAIPaBICHHOCTH,| MOJIEKYIa, BaJICHTHOCT,

bHOH CIIOCOOHOCTh WHUIUHPOBATh,| HIICKTPOOTPHIATEIBHOCTD, CTEICHb

JEeATETIbHOCTH [[UIAHUPOBATh M CAMOCTOSITEIBHO| OKUCICHHUS, XHMHYECKash CBs3b, MOIIb,

IPUMEHHUTEIBH [BBIOJIHATD TaKyIO JeSTEILHOCTS; MOJIIpHasl ~ Macca,  MOJUIPHBIH  00BeM,

0 K pasimuuHbIM[ HMHTEPEC K pPasIMuHbIM - Cepam| YIIepOAHbIA  CKeneT,  (yHKUHOHAIbHAs

contexcray  [IPOMECCHOHANBHOM NESTENbHOCTH, | IPYNNA, pPajMKal, H30MEpHUs, H30MEpBI,
OBiajxeHue YHUBEPCAJIBLHBIMH| TOMOJIOTHYECKUIT psin, rOMOJIOTH,
y4eOHbIMH NO3HABATEILHBIMH| YTIICBOIOPO/IbI, KHCIIOPOI- u
el CTBUSIMU: a30TcoIepIKaIIHe COCTMHECHUS,
2) 6a30BbIe JOrHYECKHE AeHCTBUA: | OHOIOTHYECKH aKTHBHbIE BEIECTBA
- CaMOCTOSITENIbHO (pOpMyTHpOBaTh | (YIJICBOIBI, IKHPBI, OENKH), MOHOMEp,
AKTYaJTM3UPOBATH npobieMy,| TOIUMED, CTPYKTYpHOE 3BEHO,
paccMaTpHUBaTh €€ BCECTOPOHHE; BBICOKOMOJICKYJISIPHBIC COCTMHCHHS,
- YCTaHaBIMBaTh  CYIIECTBCHHBIH| KPHCTAUTHUECCKAS pereTka, THITBI
[pU3HAK  WIA  OCHOBAHMS  JUIs| XMMHYECKHX  pEaKiuii  (OKHUCIUTENBHO-
CpaBHEHHMs,  KJacCH()UKAUK W BOCCTAHOBUTEIBHBIC, 9K30-H
00001IICHH S, OHJOTEPMHUYECKUE,  PEAKIHH  HOHHOTO
- OMpeNeNATh IEeNu JEATETbHOCTH, OOMEHa), pacTBop, HIIEKTPOJIUTBI,
3ajaBaTh MapaMeTpbl U KPUTEPUH UX| HEIICKTPOIHUTBI, SIEKTPOIUTHYCCKAS

ITOCTHKCHUS,

Jucconuanus, OKMCJIUTEIIb, BOCCTaAHOBUTCIIb,




- BBIABIIATH  3aKOHOMEPHOCTH U
[IPOTUBOPEYUSI B PaCCMATPUBACMBIX
SIBJICHUSX

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

- pa3BUBaTb KPEATUBHOE MBILIICHUE
[pY PELICHNUH KU3HEHHBIX MPO0JIeM

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,
HAXOJUTh apTyMEHTBI TUIs
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;

- yMeTh TICPEHOCHTH 3HAHHS B
MO3HABATEIIBHYI0 M TMPaKTUYECKYIO
00J1aCTH >KU3HEIECATEIIEHOCTH;

- YyMEThb WMHTETPUPOBATH 3HAHUS U3
[Pa3HbIX IPEIMETHBIX 00J1acTell;

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

[MO03HaBaTEIbHOM u
IIPAKTUKC

COIIAJILHOMH|

CKOPOCTb XMMHUYECKON PEAKIINH, XMMUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBI (TEOpHs

XMMHYECKOTO  CTPOEHHMSI ~ OPraHWYecKuX
BeuiectB  A.M.  byrnepoBa,  Teopus
ANEKTPOTUTUIECKON JIMCCOLIMAIINH,

nepuonnueckuil 3akoH JI.MI. Meunneneesa,
3aKOH COXPaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYCCKHUH SA3BIK XUMHU,
(bakTOJIOrMUecKue CBEAEHUS O CBOICTBax,
COCTaBe, IOJy4eHHH U  O€30IaCHOM
UCIOJIb30BAHUU BaKHEHIINX
HCOPTaHNUYCCKUX U OPraHUYICCKHUX BCUICCTB B
ObITY M  HIPAKTUYECKOH  JIeATENBbHOCTH
4eJI0BEKa;

- YMETh BBISABIIATH XapaKT€PHbIC IIPU3HAKU U
B3alMOCBA3b HN3YUYCHHBIX HOH?ITI/If/'I,
IPUMEHSTh COOTBETCTBYIOIIME MOHATHUS TPU
OIMKMCaHuHn CTPOCHUA n CBOWCTB
HEOPraHMYeCKUX U OPraHMYECKUX BELIECTB U
ux HpeBpameHHﬁ; BBIABJIIATH B3aHMMOCBA3b

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

YMETb  HCIOJIBb30BaTh  HAMMEHOBAHUSA

XUMHUYECKUX COEAMHEHUN MEXITYHapOIHOIO
COI03a TEOPETUYECKON U MPUKIAJTHON XUMUU
W TpUBHAIbHBIC HA3BaHUS  BAKHEHIIMX
BEIIECTB (ITWJICH, AlleTUJICH, TJIUIEPHH,
dbeHon, GopManmpaerua, yKCycHas KHCIIOTa,
[JIMLWH, YyrapHbld Ta3, YIJEKUCIbIA ras,
aMMHUaK, TalieHas W3BEeCTh, HeramieHas
U3BECTh, TMUThEBas CoJa U  JPYTUX),
COCTaBIATH (OPMYJIbl HEOPTAHMYECKUX U
OpraHUYECKUX BEILECTB, YpaBHEHUS
XUMHUYECKHUX PEAKINH, OOBSICHATh UX CMBICIT;
MOATBEPKJATh XapaKTEPHbIE XUMUYECKHE
CBOWCTBAa  BEIIECTB  COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMH M 3alHUCsIMU  YpPaBHEHUU
XAMHYECKHUX PEaKIUii;

- yYMEThb YCTAHaBJIMBAaTh MPUHAJJICKHOCTh
M3y4YEHHBIX HEOPTraHUYECKHUX "
OpPraHWYECKUX BEIIECTB K OIpPEAEICHHbBIM
KJ1accam 51 rpymnmiam COEIMHEHU,
XapaKTEepU30BaTh MX COCTAB U Ba)KHEUIIUE
CBOWMCTBA; OMNpPEACNATh BUIb XUMHUYECKHUX

CBsI3eM (KoBasICHTHaA, HMOHHas,
MeTaJlTndecKast, BOJIOPOIHAS), THIIBI
KPUCTAIITUIECKIX pereTok BEIIIECTB;

KJIacCU(PUITUPOBATh XUMUUECKHE PEAKITUH;

- chopmupoBaTh  MPEACTABICHUSI: O
XUMHUYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAYYHOW KAapTHUHBI MUpa, POJIU




XVMMUU B TIO3HAHWU SIBJICHUI HPUPOIBI, B
(GOpMHpPOBAaHUN MBIIUICHUSI M KYJIbTYPHI
JMYHOCTH, ee (GYHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOTUMOM Ui peIieHUs
NPaKTHYECKUX 3a7ad W SKOJOTHMYECKH
00OCHOBaHHOTO  OTHOILICHHS K CBOEMY
3JI0POBBIO U IPUPOTHOM CPEIe;

- YMCTb ITPOBOJUTH paCyYCThl 10 XUMHUYCCKUM
dopMynaM H  ypaBHCHHSAM XHMHYECKHX
peaknuii C HCHONb30BaHUEM (UZNIECKUX
BEJINYMH, XapaKTEpU3YIOUIMX BEIIeCTBa C
KOJINYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCJIOBHUS) Ta30B, KOJIHMYECTBA

BCIIICCTBA; UCIIOJIb30BATh CHCTEMHBIC
XMUMHUYECKHE 3HAHUS JJISI IPUHATHS PELICHUH
B KOHKPETHBIX JKM3HEHHBIX CHTYalUsiX,
CBSI3aHHBIX ~ C  BEIIECTBAMH W HX

PUMEHEHHEM
OK 02.... B 006.1acTH NEHHOCTHM HAYYHOIO| - yMETh IUIAHUPOBATh W  BBINOJHSATH
Vcronp30Bars [MO3HAHHUS: XAMHYECKUH OIKCIIEPUMEHT  (TIPEBPAICHHUS
COBPEMEHHbIE c(OPMUPOBAHHOCTH| OPraHUYECKHX BEIIECTB MPHU HarpeBaHiH,
cpesctBa MHUPOBO33PEHHUsSI, COOTBETCTBYIOIIETO| MOJYYCHHE ITUIICHA U H3yICHHE €r0 CBOICTB,
COBPEMEHHOMY yPOBHIO Pa3BHTHS| KAueCTBEHHbIC pEAaKIMd Ha  AJbJCTHIBI,
Oucka, HayKd M OOINCCTBCHHOW MPAKTHKH,| KpaxMaj, YKCYCHYIO KHCIIOTY; JCHATYpaIlus
AHaln3a u OCHOBAaHHOTO Ha JHAalore KYJbTYp,| OCIKOB MPU HATPEBAaHHHM, [BETHBIC PEAKIIUU
MHTEPIPETALN (CITOCOOCTBYIOIIETO OCO3HAHUIO| OENKOB; TMPOBOAWTH PEAKIMH HOHHOTO
1 UHQOPMALMH [CBOETO MECTa B MOJMKYJIBTYpHOM| OOMEHa,  ONpeieNsTh  Cpely  BOJAHBIX
- MIEpE; pacTBOpPOB, Ka4YeCTBEHHBIC pPEaKIWH Ha
urdopmaron [ COBEPUICHCTBOBAHHE SI3BIKOBO# W] Cysb(dar-, kKapOOHAT- U XJIOPHI-aHUOHBI, HA
e UTATEIBCKOM KYJIBTYpEI Kak| KaTHOH AMMOHHST; peniathb
Cpe/ICTBA B3aUMOJICUCTBHS MEXAY| SKCIIEPUMEHTAIbHBIC 33add [0 TeMaM
TCXHOMOTHI Iy M1 M TIO3HAHMS MHPA; "Metannst" u "Hemerannsl'") B COOTBETCTBUU
LA - OCO3HaHHME IIEHHOCTH HAYYHOH| C MpaBUJIAMH 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 3anHcH
- HOi WHIUBH/IyaIbHO U B TPYIIIIE; YpaBHEHUI COOTBETCTBYIOIIMX PEAKIUA |
OBiajaeHue YHHBeEpPCAILHbIMH| (OPMYIHPOBATH BBIBOABI HAa OCHOBE 3THX

ICATCILHOCTH Y4eOHBIMHI MO3HABATEJILHBIMH| PE3YJIbTATOB;
el CTBUSIMU: - yMeTh  aHAIM3MPOBATH  XMMHYCCKYIO
B) padoTa ¢ undopmanueii: UH(DOpPMAIMIO, TONYYaeMyl0 U3  PpasHbIX
- BIAQICTh HABBIKAMH [OJYYCHUS| MCTOYHHKOB (cpencts MaccoBOM

MH(GOPMAaIIK W3 UCTOYHHUKOB Pa3HBIX]
TUTIOB, CaMOCTOSITEITLHO
OCYIIECTBIISAITh ~ TOWCK,  aHaJu3,
CUCTCMATU3AlMI0O U HHTCPHPCTALIHUIO
MH(GOPMAIlMK Pa3TUYHBIX BUAOB M|
(hopM mpeCTaBICHNUS,

- CO3/1aBaTh TEKCThl B PAa3INYHBIX]
dbopmarax ¢ y4eTOM Ha3HAYCHMUS]]
MH(GOpMaIIUK U 1IeJIEBOM ayIUTOpUH,

uH(popmanuu, cetb UHTEpHET U ApyTrue);

- BJIaJ€Tb OCHOBHBIMU METOJaMH HAY4YHOI'O
MO3HAHUS BEIIECTB U XUMHUYECKUX SBICHUM
(mabmroieHne, W3MEpPEeHHE, HKCIIEPUMEHT,
MOJICTTUPOBAHUE);

- YMETh MPOBOJIUTH PACUYETHI IO
XUMHYECKUM (DOpMYyIIaM U ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii ¢ UCTIOTh30BAHUEM

(I)I/I3I/I‘-ICCKI/IX BCJIMYHNH, XapaKTCPUIYIOIIUX




BBHIOMpAsi ~ ONTUMAJIbHYIO  (OpMY
MPCACTABJICHUA U BU3YyaJIM3allhU,

- OIICHUBATh JIOCTOBEPHOCTb,
NIeTUTUMHOCTh ~ MH(pOpManuu, e
COOTBETCTBHE IIPABOBBIM U
MOPaTbHO-ITHYECKUM HOPMaM;

- HCIIOJIb30BaTh CpecTBa
MH(POPMALMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
peleHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
COOIFOIEHUEM TpeboBaHU
DPTrOHOMUKH, TEXHUKHU
0€301MacHOCTH, TUTUEHBI,

pecypcocOepekeHus, MPaBOBBIX U
PTHYECKUX HOPM, HOPM
MH(OPMAIMOHHON 0E301MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHMS
1 3aIIMTHl THPOPMALUH,
nH(pOpMaIMOHHOM 0€30MMacHOCTH
ITMYHOCTH,

BEIIIECTBA C KOJIMYCCTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaIbHBIC YCIOBHSI)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKNUC 3HAHUA I
NPUHSTHS PEIICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYAIIUSX, CBSI3AHHBIX C
BEIIECTBAMH U MX MPUMEHEHHUEM

OK 04.
JddexTuBHO
B3aMOJIENCTBO
BaTh U
paboTath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSTCILHOCTH U
CaMOOITPEICIICHUIO;

-OBJIa/ICHUE  HaBblKaMu  y4eOHO-
CCIIEOBATEILCKON, TPOEKTHOU W
COITUATLHOM JeSITEIIFHOCTH,
OBiagenue YHHBEPCAJIbHbIMH

KOMMYHHKATUBHBIMH 1eHCTBUAMM:
0) coBMeCTHasA 1eATEeJbHOCTD.

-  IOHMMaTb H  HCIIOJIL30BaTh
[pEUMYILEeCTBA KOMaHTHOMH H
WHIUBUTyaIbHON PaboTHI;

- I[PUHUMATh LEIM COBMECTHOM
e TeTbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHCTBUSA 10 €€

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

00CYX/1aTh pPE3yNbTaThl COBMECTHOMH|
paboThI;

- KOOPJIMHUPOBAaTb U  BBINOJHATH
paboTy B  YCIOBUSX peajbHOrO,
BUPTYaJIbHOTO ¥ KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBUS,

- OCYIIECTBIISATh MTO3UTUBHOE
CTpaTeruueckoe MOBE/IEHNE B
Pa3IMYHBIX CHUTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpakeHHE, ObITH
MHUIMATUBHBIM

- YMETb IJIAHUPOBATh U BBIIIOJIHATH
XUMHUYECKUN SKCIIEPUMEHT (TpeBpallieHus
OpraHMYECKUX BEIIECTB IIPU HarpEBAHUU,
MOJIyYEHHUE ITUJICHA U U3YYEHHUE €ro CBOWCTB,
KaueCTBEHHbBIE PEaKIIMH Ha aJIbJICTH/IbI,
Kpaxmall, YKCYCHYIO KUCIIOTY; J€HATypaLHs
O€eJIKOB P HArpeBaHMH, LIBETHBIE PEAKLIUU
0€eJKOB; MPOBOIUTH PEaKIIMH HOHHOTO
oOMeHa, OIpeeNsaTh Cpey BOJAHbBIX
pPacTBOpOB, KAUECTBEHHBIE PEaKI[UU Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KAaTHOH aMMOHUS; PelIaTh
SKCIEPUMEHTAJIbHBIE 33Ja4X 110 TEMaM
"Metamnsl" u "HemeTanmsl'") B COOTBETCTBUU
C MpaBWJIaMHU TEXHUKH O€30MaCHOCTH MPH
oOpallleHNnH C BelecTBaMU 1 J1a00paTOPHBIM
000pyI0BaHNEM; IPEJICTABIIATH PE3YJIbTAThI
XUMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHU COOTBETCTBYIOLIUX PEAKIUI U
(GbopMyIUpOBaTh BBIBOJIBI HA OCHOBE ATHX
pE3yJIbTaTOB




OsiaeHue YHUBepPCAJbHBIMU
pPeryJsiTHBHbIMU A€ CTBUAMM:

I') NpUHSATHE ce0s M IPYTHX JIKO/Ieid:
- [PUHUMATb MOTHUBBI M APTYMEHTBI
Mpyrux — JoJed  Npu  aHaJIu3e
PE3YIbTATOB JIEATEIbHOCTH;

- IpU3HaBaThb CBOE IPaBO U IPaBO
IIPYTHX JIFO/ICH HA OIITHOKMY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh
MUP C MO3UIMU APYTOTr0 YEIOBEKA;

OK 07. B 06.1acTH 3K0J10rHY€CKOT0 - chopmupoBaTh  MPEACTABICHUSI: O
CoeiicTBOBaTHBOCITUTAHMS: XAUMUYECKON COCTaBJISAIOLIEH
COXpaHeHHIO |- c(hOpPMHUPOBAHHOCTD IKOJIOTHYECKOH| €CTECTBEHHOHAYYHOU KapTHHBL MHPa, pOJIH
oKpyKaromeii KyJIbTYpbl, TOHUMAaHWE  BJIMSHUS XMMHH B TIO3HAHUM SIBICHUN TPUPOJIBI, B

COITMATbHO-IKOHOMHUYECKHUX (GOpMUPOBAHUM MBIIUIEHUS U KYJIBTYPBI
CPCIEL, [IPOLECCOB HA COCTOSIHUE MPUPOIHOM| JIMYHOCTH, ee (G YHKIMOHATBEHOMN
pecypcocoepesk|y COIMAILHOM Cpe/bl, OCO3HAHHME| IPAMOTHOCTH, HEOOXOMUMOW JUIS pELICHUS
CHUIO, r100aTbHOTO XapakTepa NPaKTUYCCKMX 3a4a4 H  OKOJOTHYCCKHU
[PUMCHSITh PKOJIOTHYECKHUX MPOOJIEM; 000CHOBAaHHOTO  OTHOILIEHUS K CBOEMY
sHanus 06 - TUIAHUPOBAHUE W OCYIIECTBJICHHE| 3JI0POBBIO U MIPUPOTHON CpeIe;
T —. nercTBUil B Oprﬁ(aI(imeﬁ CPGHG Ha| - yMeTh COOJII01aTh MPaBUIIA IKOJIOTHYECKU
KIHMATa, OCHOBC 3HaHHA TICICH .YCTOH‘H/IBOFO 1IeJIECO00Pa3HOTO MOBEJCHUS B OBITY U
[IPUHIUIIBI Pa3BHTII HEIOBCHCECTRA, . _ | TPymoBOH IeATENBHOCTH B LEIAX
6e AKTUBHOC — HCTPUATHC — JICHCTBHM, COXPaHEHHUSI CBOETO 37I0POBbS U

PCKIMBOTO  IppyHOCAIIMX  Bped  OKpY’Karoleu . N

HpOM3BOACTEA, [cpere; OKpYXKarollel MPUPOJIHON Cpebl;
bbdexrusro | yMeHHe NporHo3upoBars| YIHTHIBAT ONACHOCTH BO3JICUCTBUS Ha
JleiicTBoBaTp B [HEOATONPHATHBIE  DKOJIOTHYECKHeE| KUBBIC OPTaHU3MBI OTPE/ICIICHHBIX BEIIECTB,
Upe3BBUAITHBIX | 0o CAC L BHA IpeINPUHUMAEMBIX| TOHMMAs CMBICI IOKA3aTels MPeeIbHON
CHTYyalusax fti::;i?;ﬁ??;ﬁ?? ;Tel;f;;LHOCTH FOTIYCTHMOM KORHEHTPATT

PKOJIOTHYECKOM HAIPaBICHHOCTH,

- OBJIQJICHUE HAaBBIKAMHM Yy4eOHO-

MCCIIEI0BATENIbCKOM, IIPOEKTHOM U

COITUATLHOM JESITEIIHFHOCTH,
[1K 3.1. - chOpMHUPOBAHOCTH NPEJCTABICHUS | BIAJETh CHCTEMON XUMUYECKUX 3HAHUM,
OCyIIECTBIATH [0 METAJIJIaX KaK OCHOBHOT'O KOTOpasi BKIFOUYAET MOHSATHS:
MMAarHOCTHKY [(MaTE€pHala Ul U3rOTOBICHUS -0COOEHHOCTH CTPOEHUS aTOMOB H
HercrpapHocTe [MAHUITYIATOPOB METAIUIOPEIKYIIETO | kpuCTA/UIOB METAIIIOB, (PU3NYECKUE

11 1 OTKa30B
CUCTEM
MaHUITYJIATOPO
B
METAITIOPEXKYIIT
ero u
aITMTUBHOTO
MPOU3BOJICTBEH
HOTO
000pyTOBaHUS

1 aJTMTHBHOTO TIPOU3BOJICTBEHHOTO
Ha TEXHOJIOTUYECKUX TTO3UIIHSX
[POOOTH3UPOBAHHBIX YYACTKOB, O
NPUYMHAX TTOSIBICHHUS KOPPO3HHU
crioco0ax 60pbOBI ¢ HEH, BEIOOpPE
PKCIUTYaTallMOHHO- CMa30YHBIX
MaTepHaIoB MPU 00CITYyKHBAHUU
000pyIOBaHUS;

CBOIICTBa METaJIOB, KiIaccuukamus
METaJUIOB 10 PA3JIMYHBIM ITPU3HAKAM,
ANEKTPOXUMHUUYECKUH PsIJT HAITPSKEHU I
METaJUIOB, CIIJIaBbl YEPHBIE U [IBETHBIC

XHUMHUYECKHE CBOMCTBA MCETAJIJIOB, CIIJIaBbI

LIBETHBIX METAJIJIOB, ME/Ib U €€ CILIABBI,
AJIFOMUHUM U €ro CIUIaBBI,

-KOpPpO3UH METAJUIOB U CIIOC00ax ee
yCTpaHEHUs




B paMKax CBOEit -Ha3HaYEHUE CMA30YHBIX CPEJICTB M CIIOCOOBI
KOMIICTCHIIMH WX IPUMEHEHUS

1151 BBIOOpa
METOJIOB U
CI10co00B UX
yCTpaHCHHUS.

MHCTPYMEHTA B




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJBbHON YUEBHOM

TACIATLITAHBI

2.1. O0beM 001e00pa3oBaTebHON Y4eOHOI JUCHMIIJIMHBI U BUABI Y4e0HOI

DA0OTHI

Buj yueOHoii padoThl O0bem yacoB
O0BbeM 00pa3oBaTeIbHON MPOrpaMMBbl THCIUTLINHDI : 82
caMOCTOsITelIbHAas paboTa (eciau IpeayCMOTPEHO) 0
BO B3aMMOJICHCTBHH C TIPENOJIaBaTeIeM 82
OCHOBHOe co/Iep:KaHue: 76
TEOPETUIECKOe 00ydeHNe 56
NPaKTUICCKHUE 3aHATHS

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 U coiep:kaHue 001meo0pa3oBaTeJbHOH YUeOHOH 1M CUMIIJIMHBI

HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLNU Oo0be | ®opmup
pa3aesioB U TeM AeATeTbHOCTH 00y4aroIMuXCs 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
popecCHoHaNbH | 3. Posib SKCIIEPUMEHTA U TEOPHH B XMMUU
Oif ICATENBHOCTH | 4, MopennpoBaHue XUMUYECKUX IIPOLIECCOB
Tema 1.2. llepuoanuecknii 3axon JI. U. MeniesneeBa u crpoeHne aroma
Tema 1.2.1 Coneprxanue yueOHOro MaTepuasa 2 OK 01.
[Tepuomuueckuii | 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. Otkpertue /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 NepruoNYecKOro 3aKoHa
6. CTpyKTypa nepruoIu4eckoil TabIuIbl: MeproIbl (Maible U OOJBINNE), TPYNIHI (TIaBHAs U TOOOYHAS)
7. CoBpemenHas ¢hopmynupoBka [leprnonnueckoro 3akoHa
8. 3nauenue Ilepuoauueckoro 3akoHa u Ileproanyeckoit cucreMsl XuMuieckux 35eMenToB /. 1. Menzaeneesa
JUTSl pa3BUTHS HAYKU U TIOHUMAaHUSI XUMUYECKOW KapTUHBI MUpa
9.IlpakTHveckue 3alaHus Ha YCTAHOBJICHUE CBS3M MEXKIY CTPOCHHEM aTOMOB XHUMHYECKHX JJIEMEHTOB H
MEPUOIMUECKUM HU3MEHEHHEM CBOMCTB XUMHYECKHUX OJJIEMEHTOB M MX COEJUHEHUH B COOTBETCTBUU C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2.2 Coneprxanue yueOHOro MaTepuasa 2 OK 01.
Crpoenue atoma. | 1. CoBpeMeHHast MOJeNb CTpOoeHUs aroMa. CHMBOJIMYECKHH SI3BIK XUMHH. XUMHUECKHH 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. OcoOeHHOCTH CTPOCHHUS JJIEKTPOHHBIX O0OJIOUEK aTOMOB 3JIEMEHTOB OOJBIINX MEPHOAOB (TIEPEXOTHBIX
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 XapaKTepusalurw XUMHYCCKUX
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
MacChl BCHICCTBA | 5, PenieHue 3alaHUil Ha UCTIOJIB30BAaHUE XUMUYECKON CUMBOJIMKU M HA3BaHUM COCIUHEHMM 10 HOMEHKIIAType
MEXIYHapOAHOIO COK3a TEOPETUYECKOW W MPUKIAAHON XMMHUM M TPUBHAIBHBIX Ha3BAHUU JUIsl COCTaBJICHHUS
XUMHAYECKHX (OPMYJT JBYXaTOMHBIX COCIMHEHHHA (OKCHAOB, CyIb(UAOB, THAPHIOB W T.I.) M 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 PACUETHI 110
YPaBHEHUSIM XUMUYECKUX PEAKLIUN.
5. 3aKOHBI COXpaHEHUsI Macchl ¥ 3HEPTUU. 3aKoH ABorajpo. MossipHblil 06beM ra3oB. OTHOCUTENTbHAS
IIJIOTHOCTB I'a30B.
6 PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKIMH C UCIIOJIb30BAaHHEM MaccChl, 00beMa (HOPMaJIbHbBIE YCIOBHS)
ra3oB, KOJMYECTBa BEIIECTBA
Tema 1.4 Ctpoenne Bemectsa. OnpenejieHne BUAa XMMHYECKOH CBA3H B MOJIEKYJ1e
Tema 1.4.1 Copep:xaHue yueOHOro Marepuana 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 06p330BaHI/IC M3 aTOMOB B PE3YJILTATC IPOLECCa OKUCICHUA

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. Kimaccudukaiysi HOHOB: IO COCTaBy, 3HAKY 3apsijia, HATMYUIO THAPATHON 000I0UKH

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

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

8. KoBasieHTHBIE NoJIsipHas M HEMOJIsIpHas cBsA3U. KpaTHOCTh KOBaJI€HTHOM CBSI3U

9. MOJ'ICKy.]'I?IpHBIC N aTOMHBIC KPUCTAJUIMYCCKHUE PCIICTKH. CsoiicTBa BCIIECCTB C MOJICKYJIAPHBIMH 1 aTOMHBIMHA
KPpUCTAJNIMYCCKUMHU PCIICTKAMMU.

10. MeTammmueckas KpUCTAJUIMYCCKAA PCHICTKA U MCTAJVIMYCCKAA XUMHUYCCKAA CBA3b.

11. DnexTpudeckuil TOK KaKk HAIpPaBJICHHOE JABUKCHHUE JIEKTPOHOB B MaTepUaiax UMEIOIMIUX METALTUYECKYIO
CBSI3b.

12. BogopoaHas CBsI3b, KaKk MPUMEP MEKMOJICKYISIPHOMN CBS3H

13. ArperaTHble COCTOSIHUSI BEILECTB: TBEpHOE, KMIKOe U TrazooOpasHoe. [lepexon BemecTBa 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 PECLICTKU. HpI/I'-II/IHI)I
MHOFOO6pa3I/I}I BCIICCTB

Tema 1.5. Kiaccud

HKAaUA HCOPraHu4€CKUX CcoeIMHEHUI1 1 MX CBOMCTBA

Tema 1.5.1. Copep:xanne yueOHOTo MaTepuana
XHUMHYECKHE 1. Knaccudukanys, ocHoBHbIE, aM(pOTEpHbIE U KUCIOTHBIE OKCH/IBI
CBOMCTBa 2. 3aBUCUMOCTh XapaKTepa OKCHJIAa OT CTENIEHH OKUCIIEHHs 00pa3yIolIero ero Merajuia
OKCHJI0B 3. Coneobpa3yronue U HecoJIeo0pa3youe OKCUIbI

4. XIMHUYEeCKHE CBOMCTBA OKCUIIOB

5. Ilonyyenue OKCUI0B
Tema 1.5.2. Coneprxkanne ydeOHOTo MaTepuana
XUMHUUECKUE 1. OcHoBaHus Kak 37ekTpoauThl. Kiaccudukanus oCHOBaHUHN MO pa3IMyHbIM NPU3HAKAM
CBOICTBA 2. XMMHYECKHE CBOMCTBA OCHOBAHUI B CBETE€ TEOPUH JICKTPOJUTHUECKON JUCCOIUALIUU
OCHOBaHHH 3. Pa3no)xeHne HEpacTBOPUMBIX B BOJE OCHOBAHUM

4. OcHOBHBIE CIOCOOBI OJTYYEHUsI OCHOBAHUHN

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 KOHIIEHTPUPOBAHHOMN CEPHOM M @30THOM KHUCJIOT C METAJUIaMHU
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. XMMUYECKHNE CBOMCTBA COJICH B CBETE TEOPUH IIIEKTPOIUTHICCKON JUCCOIUAIIIH

3. CnocoOblI MoTy4YeHus Coyen

4. I'maponus conen

5. PemieHne npakTHYECKHUX 3aJaHUNA MO KIACCU(PUKAIMK, HOMEHKIATYpe W XHUMHUYECKUM QdopMyiam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIA ra3, YrJIeKUCIbIA Ta3, aMMHUakK, TalieHas U3BeCTh,
HeraimieHasi U3BeCTh, MUTHEBAsl COJA W JPYIHX): HA3BIBATh U COCTABIATH (POPMYJIBI XHUMHUYECKUX BEIICCTB,
ONpeNesATh NPUHAAJIEKHOCTh K KJIaccy.

HcTounnku XuMHYeCKOH HHpOpMaIuu (CpeIcTB MaccoBOi mHpopMaIuu, ceth MaTepHeT u apyrue). [louck
nH(OpMaILIUY IO HA3BaHUSIM, UICHTU(QHUKATOPAM, CTPYKTYPHBIM GopmMynaM

Temarrka MpakTUYECKUX 3aHITHIA U Ta00PAaTOPHBIX padoOT

JlaboparopHuas pabota Nel: M3y4yeHne cBONCTB OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COCAMHEHUN

Tema 1.6. PacTBopBI, 2JIEKTPOIUTHYECKAS JUCCONUALMS

Tema 1.6.1
CaolicTBa BOJBI.
PactBoOpsHI.
Hucnepchsie
CUCTEMBI.

Coneprxkanne yueOHOro Marepuania

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

2. Bona kak pacTBoputesib. PacTBopeHme Kak GM3MKO-XMMUYECKNI npoLiecc.

3. PactBopuMocTh BeriecTB. MaccoBasi J10J1sl paCTBOPEHHOTO BEIIECTRA.

4. CMpbICH MOKa3aTens MpeebHO TOMYyCTUMOM KOHIIEHTPAIIUU U €T0 HCIIOIb30BAHHUE B OI[CHKE KOJIOTHYECKON
0€30I1aCHOCTH.

5. [IpaBuiia 3KOJIOTUYECKH 11€1€CO00Pa3HOTO MOBEACHUS B OBITY M TPYJOBOM NEATEIBHOCTH B LIETISIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOILIEH NPUPOTHON CPEBI; OMACHOCTh BO3JCHCTBUS HA JKUBBIE
OpPraHu3Mbl OITPEAETICHHBIX BEIIECTB.

6. Pemenne mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/JaHUI Ha PACTBOPHI, UCTIOIb3yeMbIe B OBITOBOW 1
IIPOU3BOJICTBEHHOM JEATEILHOCTH YEI0BEKA

7. IloHsiTHE O MUCTIEPCHON cHcTeMe

8. lucniepcHas (a3a u IMCIIepCUOHHAs cpefia

9. Kinaccudukarys TUCIepCHBIX CHCTEM

10. ITousaTHE 0 KOJUIONIHBIX CUCTEMAX

JlaboparopHas pabota Ne2: O3HaKOMIIEHHE CO CBOMCTBAMH TUCTIEPCHBIX CUCTEM

OK 01.
OK 02
OK 04




Tema 1.6.3 Coneprxkanue y4eOHOro MaTepuasia 2
Onexrpoiutuyec | 1. Teopus 3JIEKTPOIMTHICCKOM quccoranui. MoHbI. DIeKTPOIUTHI, HEAJIEKTPOJIHUTHI.

Kas qucconuanus. | 2. Mexanu3mbl JIEKTPOJUTHYECKON AUCCOIMAIINH JUIS BEIIECTB C PA3JIMYHBIMU THUIIAMU XMMHYECKOH CBSI3H
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. Kuciiorel, OCHOBaHUS M COJIU KaK AJIEKTPOJIUTHI

Temartuka npakTUYECKUX 3aHITHI U 1a00paTOPHBIX padoOT

JlaboparopHnas pabota Ne3 N3yuenue pH pa3nudHblx pacTBOPOB ¢ MOMOUIbIO YHUBEPCAIbHBIX HHAMKaTOpoB 1 PH- meTpa. 2
Tema 1.7. Xumnueckne peakuum
Tema 1.7.1 Copep:xanue yueOHOro MaTepuana 2 OK 01.
Knaccudpuxanus | 1. Kimaccudukarys v THITBI XUMHYECKUX PEAKIUi C ydacTHEeM HeopraHudeckux BemiecTB. CocTaBieHue
XUMHUYECKHX YpaBHEHMH peakluil COeIMHEHMs], Pa3JI0KEHMs], 3aMellleH s, OOMeHa, B T.4. peakiuii ropeHus . Peakuun
peakuui. COEJIMHEHMS, Pa3JIO’KEHUs], 3aMellleHUs], 0OOMeHa
Peaxuuu nonnoro | 2. Karanurudyeckue peakiiuu.
obmeHa 3. O6patuMble 1 HEOOpATUMBbIE peaKkLUU
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. Xumuyeckoe paBHOBECHE M CIIOCOOBI €0 CMELCHHUS
10. Peakiiun HOHHOTO OOMEHa.
11. CocraBneHnue peakuii HFOHHOro 0OMEHa MyTeM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX 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.
OKHCIATEIBLHO- 1. OKHCIUTETLHO-BOCCTAHOBUTEBHBIE PEAKIIUN U HAXOXKJICHUE CTETIEHU OKUCIICHUS SJIEMEHTOB U HOHOB OK 04

2. OKuCcnIuTeIb U BOCCTAaHOBIICHHE. BoccTaHOBUTEb M OKHCIICHHUE




BOCCTaHOBUTEILH
bI€ PEAKIINHU

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

4.OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC pCaKknuu B IIpupoac, NpOrU3BOJACTBCHHBIX IMPOLICCCAX U
KHU3HCACATCIbHOCTH OPraHn3MOB

5. IlpumMeHeHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH IS CHATHS KeJIe3HOW OKaTMHBI IIPH 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. Pemienne npakTHKO-OpMEHTUPOBAHHBIX 3aJJaHUM Ha aHANN3 (PaKTOPOB, BIUSIOIINX HA U3MEHEHUE CKOPOCTH

XUMHUYECKON peakliy, B T.4U. C MO3ULUN IKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEIEHNUS B OBITY U TPYAOBOM

JESITEJIBHOCTH B LIETISIX COXPAHEHUsI CBOETO 3J0POBbS M OKPYKAIOLIEH IPUPOJHON CPENIBI.

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 3aHATHUH U 1a0OpaTOPHBIX paboT
JlabopaTtopHnast pabota No6: M3yueHne CKOpoCTH XUMHUYECKUX PEaKIIuid
Paznes 2 IIpogeccnoHAIBLHO-OPHEHTHPOBAHHOE 00y4CHHE
Temal.7.5 Coneprxanue yueOHOro MaTepuasa OK 01.
Meransi - 1. Oco0eHHOCTH CTPOEHUSI aTOMOB M KPUCTAJJIOB METAJIOB OK 04
IIPOCTBIE 2. ®u3nyecKue CBOMCTBA METAJIJIOB 1K 3.1
BEIIECTBA. 3. Knnaccudukanys MeTaJljioB 110 pa3IndHbIM IPHU3HAKAM
Xumuueckue 4. DeKTpOXUMHUYECKUH s HANPSHKEHUI METAJNIOB
CBOWCTBA 5. 3aBUCHMOCTb 3JIEKTPOOTPULIATEIIBHOCTH METANIOB M X XUMHUYECKHUX CBOWCTB OT MOJIOXKEHHUSI B
MCTaJIJIOB TIEPUOINYECKON CUCTEME.

6. CruiaBbl YepHbIE M LIBETHBIE.

7. IIpakTHKO- OpUEHTUPOBAHHBIE 3a/1aHNUs IO OMPEEIICHNI0 ONTUMAIbHBIX MaTepUaIoB JUIsl U3TOTOBIIEHUS

MaHUITYJISTOPOB METAJUIOPEKYILErO U aJJUTUBHOIO MPOU3BOJACTBEHHOIO Ha TEXHOJIOTUYECKUX MO3ULUAX

pPOOOTH3UPOBAHHBIX YIACTKOB
XuMuyeckue Coneprxanue yueOHOro MaTepuasa
CBOMCTBA 1. Xumunyeckne CBOMCTBA METAIIIOB

2.HpI/I‘-II/IHBI BO3HHKHOBCHMUS KOPPO3HHU.




METaJUIOB.
Koppo3sus

3. Pa3HOBI/I,Z[HOCTI/I KOPpO3UM. XumMmudeckas SJICKTPOXUMHYECKAs, TpI/I6OXI/IMI/I‘IeCKa$I KOPPO3u-.

4. Metonbl 60pbr0ObI ¢ KOppo3ueil. Hanecenne moBepXHOCTHBIX aTMOC(HEPOCTONKUX OKPBITHI; TOBEPXHOCTHAS
MeTaJUIN3aLus, JIETHPOBAaHUE MEeTaJlIa JIEMEHTaMu, 00J1alaloMMHU O0JIbIIEH CTOMKOCTBIO K YYacTHIO B
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIMAX; N3MEHEHHE XMMUYECKOI0 COCTaBa OKPYIKAIOIIEH Cpebl.

JlabopaTtopHas pabora No7: M3yyeHrne XMMHYECKUX CBOMCTB METAJLJIOB.

OcHOBHOE 0C

Pa3nen 3 Opranuyeckasi XuMus

Tema 3.1. Teopust | Comepxanne yaeOHOro MaTepuana OK 01.
XUMHUYECKOTO 1. IIpuposaHble, HCKYCCTBEHHBIE M CUHTETUYECKUE OpraHnyeckue BemiecTBa. CpaBHEHHE OPraHUYeCKUX OK 02
crpoenus A.M. BEILIECTB C HEOPTaHUYECKUMHU
bytneposa 2. IlonsiTHe BaJEeHTHOCTh. XMUMUYECKOE CTPOCHHE KaK MOPSAIOK COSTMHEHUS aTOMOB B MOJIEKYJIBI

110 BaJICHTHOCTH

3. OCHOBHBIE TIOJIO’KEHUS] TEOPUU XUMUYECKOT'O CTPOEHUS

4. Xumnueckue GopMyJibl 1 MOAEIN MOJIEKYJ B OPraHMYECKOM XUMUHU

5. Kimaccuduxanust BeecTB 0 CTPOSHUIO YIIIEPOJIHOTO CKeJIeTa M HATHYUIO (YHKIIMOHAIBHBIX TPYIT

6. HomeHkaTypa opraHn4eckux COeIMHEeHUH OTAEIbHBIX KJIACCOB (HACBILICHHbIEC, HEHACHIILICHHbBIE U

apOMAaTUYECKHE YTIIEBOJIOPOJIbI, CIUPTHI, PEHOIIBI, AJIbIECTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)

7. CocTaBiieHHE MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYIT OPraHUYECKUX BEIIECTB OTACIBHBIX KIacCOB,

WCTIONB3Ysl MX Ha3BaHUS 110 CHUCTEMAaTHYECKOHN U TPUBUAIbHON HOMEHKIIAType (ITUIJICH, alleTHIICH, TJIMIEPHH,

¢benon, popmanbaeru, yKCycHas KUCJIOTa, TIHUIIHH).

8. Pacuersl npocreiimeil popMylibl OpraHudecKoi MOJIEKYIbI, HCXO/s U3 AJIEMEHTHOr0 cocTana (B %)
Tema 3. 2. Coneprxanue yueOHOTo MaTeprasa OK 01.
CocraBnenue 1. M3omepHst 1 H30MepBHl.
CTPYKTYPHBIX 2. ["'OMOJIOTH 1 TOMOJIOTHSI.
(opmyn 3. Pemenue npakTHUeCKUX 3a7ay 10 MOCTPOCHUIO CTPYKTYPHBIX (POPMYII H30MEPOB U TOMOJIOTOB.
U30MEPOB U
TOMOJIOTOB
Tema3.3. YriieBoa0opoabl U HX NPUPOIHBIE HCTOYHUKH
Tema3.3.1 Conepxanue yueOHOro MaTepuasa OK 01.
AJKaHBbI 1. AnKaHbl: TOMOJIOTHYECKUH s, ©30MEPHUSl 1 HOMEHKJIATypa aJIKaHOB

2. XMMHAYECKHE CBOIICTBA aJIKaHOB (MCTaHa, 3TaHa)Z TOpPCHUC, 3aMCIICHUC, PA3JIOKCHUC, ICTUAPUPOBAHUC

3. HpI/IMCHCHI/IC aJIKaHOB Ha OCHOBE CBOMCTB. FOpeHI/IC METaHa KaK OJWH N3 OCHOBHBIX HCTOYHHKOB TCILJIa B
IMPOMBINIJIICHHOCTH U 6I)ITy.

4. Homenxknarypa IUPAC




Tema 3.3.2
Ankensl. JlueHsl

U Kay4qyKH.
AJIKUHEBI

Copep:xanue yueOHOro MaTepuana

1. DTHIeH, ero noyydeHue (IeruIpupoBaHUEeM dTaHa, ICTOIMMEPU3AIMEH MOJMITHIICHA)

2. 'oMmonoruueckuii psizi, M30Mepus, HOMEHKIIATypa aJIKCHOB

3. XuMHYecKHe CBOWMCTBA 3TUJICHA: TOpEHHEe, KaueCTBEHHbBIE peakiiu (o0eciBeYrnBaHre OPOMHON BOJIBI U
pacTBOpa nepMaHraHara Kajuus), Tuaparanus, noJmMepu3aus

4. TlpumeneHue >TUJICHa HA OCHOBE CBOMCTB

5. IlonsiTHE O MTMEHAX KaK YIJIEBOJIOPOJaX C IBYMsI IBOWHBIMHU CBSI3SIMHU

6. ConpsbKkeHHBIE TUCHBI. XMMUYECKHE CBOMCTBa OyTaaueHa-1,3 u uzonpeHa: odeciBeunBaHue OPOMHOM BOJIBI
Y TIOJIMMEpU3aIus B KayuyyKu

7. HatypanbHbIil 1 CHHTETHUECKUE KaydyKH

8. Pe3uHa: noHsTHEe, NPUMEHEHHUE, CII0CO0 MOTyYEHHs

9. HpI/IMeHeHI/IC H30JLINUOHHBIX MAaTCPUAJIOB B SJICKTPUYCCKOM H 3JICKTPOMCXAHNYCCKOM O60py,Z[OBaHI/II/I.

10. Auermien. MexkiaccoBasi H30MepHs C aJIKaIueHAMU

11. Xumuyeckue CBOMCTBA alleTUIICHA: TOpEeHHEe, 00eCIIBEUMBaHNE OPOMHOM BOJIbI, TPUCOCIMHECHHIA
XJIOPOBOJIOPOJIA U THUJIpaTaIus

12. . IlpumeHeHue aneTnieHa Ha OCHOBE CBOMCTB

13. Ha3Banus HenpeaenbHbIX yrieBoopo 1o no Homenkinarype IUPAC

14. I'openue aneTuieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KU METAJIJIOB

OK 01.
OK 02

Tema3.3.3.
ApeHBbl.
[Ipuponusie
UCTOYHUKU
YTIIEBOAOPOIOB

Copepxanne yueOHOT0o MaTepHana;

1. IToustTe Oen3oa

2. XuMH4YEeCKHE CBOCTBa OeH301a: TOpPCHHUC, PCAKIINU 3aMCIICHU A (FaHOFCHHPOBaHPIe, HI/ITpOBaHI/Ie)

3. [Ipumenenne OeH30J1a HA OCHOBE CBOMCTB

4. IlpupoaHblil Ta3: cOCTaB, IPUMEHEHHE B KAUECTBE TOILIMBA

5. Hed1b: nonsaTHe, cocras u nepepaboTka

6. [leperonka nedgtu. HedrenpoaykTel: noHarue, kinaccuuxanus

TemaTuka MMPAKTUYCCKUX 3aHATHH U J'Ia60paTOpHLIX pa60T

OK 01.

JlabopaTtopHast pabota No§8: M3ydyeHue cBOMCTB ATHIICHA 1 O€H30J1a, TOJYYeHUE dTUJICHA

Tema 3.4Kuciopoaoconep:kaimme opraHu4ecKue coeTMHEeHHs

Tema
3.4.1.Cnuptsl

Copep:xanne yueOHOT0 MaTepuana

1. [lonydenue 3TaHona 6poKeHHEM TIIFOKO3bI U THApaTalluel STUIeHa

2. 'mapokcuiibHas rpynmna Kak (yHKIMOHAJTIbHAs

3. IloHsiTve 0 MpeaEIbHBIX OJTHOATOMHBIX CITUPTAX

OK 01.
OK 02




4. XuMudecKkre CBOMCTBA 3TaHOJIA! B3aI/IMOI[eI\/'ICTBI/Ie C HAaTpHECM, 06pa30BaHHe IMPOCTBIX U CIIOKHBIX B(l)I/IpOB,
OKHCJICHHUEC B aJIbACTU/

5. IlpumeneHne 3TaHoIa HA OCHOBE CBOWMCTB

6. FJ’II/II_[epI/IH KaK MpCACTABUTCIIb MHOIOAaTOMHBIX CIIMPTOB

7. KauecTBeHHas pe€aKkysg Ha MHOI'OAaTOMHBIC CITMPTEL

8. IlpuMeHeHue rmunepruHa

9. llonsatue penona. Duznyeckue U XUMUYECKHUE CBOWCTBA (peHOIIa

10. B3auMHOe BIMsIHHE aTOMOB B MOJIeKYJie (heHOIa: B3aMMOJICHCTBHE C TUIPOKCUIOM HATPHUS U a30THOM
KHUCJIOTOM

11. Tlpumenenue eHona Ha OCHOBE CBOMCTB

TemaTuka npakTHUECKUX 3aHATUN U 1a00OPATOPHBIX paboT

JlaboparopHas pabota Ne9: M3ydeHne cBONCTB 0JJHOATOMHBIX, MHOTOATOMHBIX CIUPTOB U ()EHOJIOB OK 01.
Tema Coneprxkanne y4eOHOro Marepuasia OK 04
3.4.2.Bnusinue 1. Onpenenenne sranona no 'OCT 18300-72 OK 07
ATaHOJIa Ha 2. 3nauenue tepmuHa LD-50
OpraHnsm 3. SIBieHue «arrarTUHALMNY S)PUTPOLUTOB MO BO3/IEHCTBUEM 3TAHOJIA U €r0 MOCIEICTBUS
YCIIOBCKA 4. OyHkuyu QepMeHTa alKoroJabAeruaporenasa. MisMenenue BeIpaboTKH (hepMEeHTa alKOTOJIbIeTUIpOreHas3a

IIpY BOSHUKHOBEHHMH AJIKOT0JIbHOM 3aBUCUMOCTHU

5. ®parMeHT HayYHO-TIOMYJSPHOTO (hUIbMa «AJKOTOJBHBIN KCIIEPUMEHT». DparMeHT moka3pIBaeT HAy4HOE

UcleI0BaHue, MPOBOAMMOE Ha 100poBoJbax. CHATO SIBJIEHHE arflFOTUHALMU SPUTPOLUTOB, BIUSHUE 3TaHOJA

Ha CTPYKTYpY KpOBH, IAMSITh, CKOPOCTb PEAKIIMH YEJIOBEKA.
Tema Coneprxkanne y4eOHOTo MaTepuasa OK 07
3.4.3..Anxoronu3 | 1. DHIOTEHHBIN U K30TCHHBIN ANKOrojb. MexaHW3M BO3HUKHOBEHUSI AIKOTOJIbHON 3aBUCHMOCTH
M, €ro 2. Ctauu aJIKOroju3Ma, UX IpU3HaKU
HOCJICACTBUA 1 3. 3MmeHeHne BbIpaOOTKH (pepMeHTa aJIKOT0JIb/IETHApOreHa3a Npu BOSHUKHOBEHNUHU aJIKOTOJIbHOM
NPCAYIPEKICHUC | 3aBUCUMOCTH

4. 310poBbIil 00pa3 KU3HU

5. ®parmeHT HayyHO-TIONYJsIpHOTO (hritbMa «CMepTenbHbIN BBIOOpY. B punbme paccMoTpeHs! craauu

AJIKOTOJIU3MA, BIHSHUE (PepMEHTa aJIKOT0JIbJIErHIporeHas3a, MpUIHHbI (POPMUPOBAHHUS ATKOTOJIbHOM

3aBHCHMOCTH.
Tema3.4.4. Anpne | Comeprkanue yueOHOTO MaTepuaa OK 01.
TUJEL 1. ITonsiTue 06 anpaeruaax. AnpaeruiHasi Tpymnmna Kak QyHKIHOHATbHAS OK 02




Kap6onoBsie
KHUCTIOTHI.
VYrineBoanl

2. @opManbIErua U €ro CBOMCTBA: OKUCICHHE B COOTBETCTBYIOILYIO KHCIIOTY, BOCCTAHOBIICHUE B
COOTBETCTBYIOIIMMI CIIUPT

3. HonyquI/Ie AIBACTU 0B OKHMCIICHUEM COOTBCTCTBYIOIIUX CITMPTOB

4. lpumenenne Gopmanbaeruaa Ha OCHOBE €ro CBOICTB

5. Ilonarue o kap6oHOBBIX KucaoTax. KapbokcunpHas rpyma Kak QyHKIIMOHAIbHAS

6. 'omonoruyueckuii pssi mpeeabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT

7. HonyquI/Ie Kap6OHOBBIX KHUCJIOT OKHUCIICHUEM aJIbACTUI0B

8. Xummnueckue CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C MUHEPAJIbHBIMH KUCIOTAMH U PEAKIIUS
srepudukaryn. [IppMeHeHne yKCYyCHOM KUCIOTBI HA OCHOBE CBOWCTB

9. Bricime JKUPHBIC KUCJIOTBI HA IIPUMCEPC MaJbMUTUHOBOMN U CTeapHHOBOﬁ

10. YrneBozpl, UX KIacCU(pHUKAIHIL: MOHOCaXapuabl (TJIF0K03a, PPyKTO3a), IMcaxapuasl (caxaposa) u
noJjucaxapuabl (Kpaxmai U HeJUIIII03a)

11. I'moko03a — BEIIECTBO C IBOMCTBEHHON (PYHKIIMENH — allbJIETrUA0CIUPT. XUMUYECKHNE CBOMCTBA ITFOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CIUPTOBOE OpOKEHHE

12. I[TpumeHeHne TI0KO03bI HA OCHOBE CBOWCTB

13. 3naueHue yrieBo 0B B )KUBOM MPUPOJIE U KU3HU YenoBeKa. [loHATHe 0 peakusaxX MOTUKOHCHCAIIMH U
THIPOJIM3a Ha MIPUMEPE B3aUMOIIPEBPAILIEHUN: TIII0K03a <> MOJINCaXapu

Temarnka MpakTUYECKUX 3aHITHIA U 1a00PAaTOPHBIX padoOT

JlaGopatopHas pabota Nel0: M3ydyeHne CBONCTB aibAerH10B, KAPOOHOBBIX KUCIIOT U YIIIEBOJOPO/IOB

OK1
OK4

Tema 3.4.5
CrnosxHble 3¢upsl
U JKUPBI.

1. CnoxxHble 3¢Hpbl B IPUPOAE, UX 3HAUECHUE

2. [Tommyuenue ciiokHBIX A(UPOB peakiuei srepudukanuu [IpuMeHeHne cloKHbIX 2QUPOB HA OCHOBE CBOWCTB

3. XKupsl kak cnoxsble 3¢upsl. Knaccupukaims ;xupon

4. X¥MH4ecKue CBOWCTBA KHUPOB: THJIPOIN3 U THAPUPOBAHUE KHUIKUX KUPOB

5. HpI/IMeHeHI/Ie JKUPOB Ha OCHOBC CBOMCTB. Mblia: ITOHATHUC, COCTAB

6. Buabl 1 THIIBI cMa304HBIX MaTCpHaJIOB: MUHCPAJIbHBIC CUHTCTHYCCKUC, OPIraHUYCCKHC.

7. Cmazounsle Macia. Bakyymuoe macio. ['mapaBnudeckoe macio. OceBoe Macio. TpaHCMHCCHOHHBIEC Maca.
Typ6unnsie macna. Kommnpeccopusie macna. MaaycrpuansHbie Macia. PegykropHsie Macia

8. Teepable cmasku.

9. CBoiicTBa CMa304YHBIX MaTEPUAIOB. BA3KOCTh M MHIEKC BA3KOCTU. CTOMKOCTh K OKHUCIICHHIO. Y CTOWYHNBOCTh
K Koppo3uu. COBMECTUMOCTD C YIUIOTHEHUSIMU. BerieHnBanue.

OK1
[IK3.1

JlaGopatopHas pabota Nell: M3ydyeHne XUMHYECKUX CBOMCTB CIOKHBIX 3()MPOB U )KUPOB.

OK.1
OK4




Tema 3.5 A3zoTocoaepikaiue opraHudecKne coeTMHeHUus

Tema 3.5..1.
AMMHEL.
AMMHOKHCIOTEL.
benkn xax
OuoIoIMMEpbI
AMHHOKHCJIOT

Coneprkanue y4eOHOro MaTepHuania

1. Ilonstue 06 aMmunax. AnudaTinyeckue aMuHbl, UX KiaccuuKalys 1 HOMEHKIIaTypa

2. AHUJIVH KaK OpraHndeckoe ocHoBaHue. [lonyueHnne aHmimHa u3 HUTPOOEH3071a

3. IlpumeHeHne aHUJIMHA HA OCHOBE CBOWCTB

4. AMUHOKHCIIOTHI KaK aMm(oTepHble U YHKIIMOHAIbHBIE OPTaHUYECKUE COSTMHEHHS

5. XuMu4ecKue cBOMCTBa aMUHOKHCIIOT: B3aUMOJICHCTBUE C LIEJII0YaMU, KUCIOTaMU U IpYT C APYroM (peakuus
MOJIMKOHICHCALIUH )

6. [lentunnas cBsi3b U nonunenTuAbl. [IppumMenenrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB

7. benku: nousitue, coiictea. [lepBuunas, BTopudHasi, TpETUYHAS CTPYKTYPHI OCITKOB

8. Xumnueckne cBOWCcTBa OCIKOB: TOPEHUE, TEHATYPAIHsl, THIPOJIN3, IIBETHBIC PEaKIINN

9. buonornueckue ¢pyHkIuu 0EIKOB

10. [TonsaTne mommmepoB. benku u momucaxapuapl Kak OMOIOIHMEPHI

11.CBoiicTBa OpraHM4eCKUX COEIMHEHUIN OTAENIbHBIX KJIACCOB (TPUBHAIbHAS U MEKIyHApPOHAS
HOMEHKJIaTypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOTYUEHUS): MIpeIesIbHbIE (ATIKAHbI U [IMKJIOAJIKAHbI),
HeTpeeTbHbIE (AIKESHbI, ATKHHBI M AJIKaIUCHBI) 1 apOMaTHYECKUE YTIIEBOJOPOIbI, CIIUPTHI U (hEHOJIBI,
KapOOHOBBIE KUCIIOTHI M 3(UPBI, aNbICTUbl U KETOHbI, AMUHBI 1 aMUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COEMHEHMS. 3a/IaHUs HA COCTABJIEHUE YPAaBHEHUIN XUMUYECKUX PEaKLUii C y4aCTHEM OPraHMYECKUX BEILECTB
Ha OCHOBAaHUH MX COCTaBa U CTPOCHHUS

OK 01.

Tema
3.5.2.ITlimact™macc
Bl

1. TTimacTMaccsl: TTIOHATHE U CBOMCTBA.

2.HOJ’Iy‘leHHe IMMOJIMMEPOB peaKuHeﬁ MOJIMMEPHU3allH U NOJIMKOHACHCAIUN

3. TepMOIIITACTUYHBIE U TEPMOPEAKTUBHBIE TIACTMACCHI.

4.HpeI[CTaBI/ITeJ'II/I mjaacTMacce

5. BonokHa, ux kiaccugukanus.

6. HOHy‘ICHI/IC BOJIOKOH. MeToIbl CHHTE3A.

7. OTI[GJ'IBHBIG MMPEACTAaBUTCIIN XUMHUYCCKUX BOJIOKOH.

OK 1.

Atrecranus B popme nuddepeHIIHPOBAHHOIO 324€eTa




2.3. Conep:xanue 1OMANIHUX 3aJaHUI 00y4YaIOUINXCS

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 KOHCHEKT maparpada.

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

Tema 1.2.2 I'maBa 2§2.2 Ctpoenue aroma u Ilepuonmyeckuit 3akon J[.M. MenneneeBa CocTaBUTh 3JIEKTPOHHBIE (POPMYJIBI aTOMOB ABYX
3JIEMEHTOB.

Tema 1.3.1 I'maBa 1§1.2 CocraB BemectBa. MI3mepenue Beniecta. Paccuntars OTHOCUTENIbHBIE MOJIEKYJISIPHBIE MACChl TPEX BEIIECTB.

Tema 1. 3.2 I'maBa 1§1.3 OcHoBHBIE 3aKOHBI XUMUHU. OTPEIETUTH MACCOBYIO JOJI0 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§3.4ArperatHbie COCTOSIHUS BelecTB. Bomopoanas xumuueckas cBa3b. OnpeaenuTs BUJ XUMHUYECKOH CBSI3U B 5 MOJIEKyIax,
B 3aBUCHMOCTH OT 3JIEKTPOOTPULIATEIHHOCTH 3JIEMEHTOB.

Tema 1.5.1 I'maBa 5§5.5 Oxkcunpl. HanucaTe ypaBHeHMs peakuid, OTpa)XaroluX XUMHUYECKUE CBOMCTBA ABYX OKCHUJIOB.

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

Tema 1.5.3 I'maBa 5§5.1 KucnoTsl B cBeTe TeOpUHU 3IEKTPOIUTHYECKON aucconany. Hanncats ypaBHeHNs peakliuid, 0Tpa)XarouX XMMHUYECKHe
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 no 1adboparopHoit padore Nel CBoCTBa OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COSIMHEHUH.

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'maBa 3§3.6 [ucnepcubie cuctembl. OGopMuUTh OTYET 1O JlabopaTtopHOi padoTe Ne2 O3HaKOMIIEHHE CO CBOMCTBaMU JTUCIEPCHBIX
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. Kinaccuduxkarust xumuyeckux peakiuii. COCTaBUTh ypaBHEHHUE JIBYX PEAaKLUH B MOJICKYJISIPHOM U HOHHOMU (opMme.

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

Tema 1.7.3 I'maBa 6§3.6.1. Kinaccuduxanmst xumudeckux peakiii. CoctaButh aBa ypaBHeHust OBP MeTo/10M 371€KTpOHHOr0 OaaHca.

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




Tema 1.7.5 I'maBa 6§.6.13 CkopocTs xuMuueckux peakiuii. OhopMuTh 0TYET MO J1abopaTopHOoi padote Ne 5.M3yueHne CKOPOCTH XMMHUUYECKUX
peaKuuid.

Tema 1.8.1. I'maBa7§7.1. Metautbl-npocTeie BemecTBa. [ maBa7§7.3 Obmue criocoObl mojydeHust MetayiioB. Hanucats pedepar

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

Tema 1.8.3 OdopmuTts otuet 110 J1aboparopHoii padore 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 Kiaccudukanms peakiuii B opraHnuecKoi XUMUH.

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 IlpenenbHbie yraeBomopoAbl (ankaHbl). Beryunth HazBanusi 10 ankanoB. Ha3BaTh /1Ba pa3BETBICHHBIX ajlKaHa IO
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 AnetunenoBele yriaeBonopoasl (ankunbl). HazBath Tpu HenpenenbHbIX yriieBogopoa no Homenknarype IUPAC

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

Tema 3.2.5. Odopmuts otueT no nabopatopHoii 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 jaboparopHoii padore Ne 9. CpoiicTBa OAHOATOMHBIX, MHOTOATOMHBIX CIIUPTOB 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 iatGopme AKITACC

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

Tema 3.3.4 I'nmaBal0.§10.3Anpaeruasl. ['maBal(.§10.4 Kap6onoBble kucaoTbl. COCTaBUTh KPAaTKUN KOHCIEKT maparpadga.

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 KpAaTKUI KOHCHEKT naparpada.

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. Hdns peanu3amuy MporpamMMmbl y4eOHOW ITUCHMIUIMHBI JIOJDKHBI OBITH IPETyCMOTPEHBI
CJIeIyIOIINE CIIEIUAIbHbIC IOMEIICHUS:

Kabunet «XumMumn», OCHaIlIEeHHBI 000PYI0BaHUEM:

- M0CaJI0YHbIE MeCTa CTYJICHTOB;

- pabouee MeCTO IpenogaBaTers;

- paboyast MenoBast 0CKa;

— HarjsiiHele 1ocoOust (yu4eOHMKH, ONMOpHBIE KOHCHEKTHI-TUIAKAThl, CTEH/bI, KapTOUKH,
pa3IaToyHBI MaTepua, KOMIUIEKTHI JJa0OPaTOPHBIX paboT, CIPaBOYHBINA MaTepua).

- BUJICOMATEPHAIIBI

- CTaTUYEeCKUe, TUHAMUYECKUE, IEMOHCTPAIIMOHHBIEC U Pa3/1aTOUYHbIE MOJCIH;

- MHOTO()YHKIIMOHATBHBIA KOMIUIEKC TPETIOIaBaTelIs;

- HaTypalbHble 00BEKThI, MOJIEIIN, MPUOOPHI U HAOOPHI AJIsl TOCTAHOBKHU JEMOHCTPALMOHHOTO 1
YUCHHUYECCKOT'O SKCIICPUMEHTA,

- MeYaTHBIE M 9KPaHHO-3BYKOBBIE CPEJICTBA 00y UCHHUS;

- CpeACTBa HOBBIX MH(POPMAIMOHHBIX TEXHOJIOT U,

- PEaKTUBBLL;

- MEPEYHN OCHOBHOW M IOTIOTHUTEILHON yueOHOM TUTEPaTyphI;

- BCIIOMOTaTeIbHOE 000PYI0BaHNE U HHCTPYKIIUH;

- OMOIMOTEUHBIN POHI.

TexHuuyeckue cpeacTBa 00ydeHHUs:

- 1K, HOyTOYK

- IIpoexTop, 3xpan

[Tpubops! u ycTpoiicTpa:

— KOMIUIEKT IEMOHCTPAIMOHHOTO XUMHUYECKOTO 000PYIOBaHMS U PEAKTUBOB
JeiicTBytolias HOpMaTUBHO-TEXHUUECKAs U TEXHOJIIOTUYECKask JOKYMEHTAIHS:

- IpaBHJia TEXHUKHU 0€30IaCHOCTH U MPOU3BOJICTBEHHOM CaHUTApUU;

- JKypHAaJI [0 TEXHUKE O€30M1aCHOCTH.

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl
Jns peanuzanuu mporpamMMmbl 0MOaMOTeuHBIH (QOHA 0O0pa3oBaTeNbHONW OpraHM3alMu JIOJIKEH
MMETh TIeYaTHbIC W/WIU SJIEKTPOHHBIE 00pazoBaTeNbHbIE U WH(OOPMAIIMOHHBIE PECYPCHI IS
UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IpoLecce

OcHOBHBbIE MeYaTHbIE U3TaAHUS

1. AudunorenoBa, WM. B. Xumusa: y4yeOHUK M TNPAKTUKyM JUIS  CPEIHEro
npodeccuonansHoro odpasosanus / . B. AnpunoreHosa, A. B. baokos, B. A. TTonkoB. — 2-¢
u3., ucnp. u gon. — MockBa: U3parensctBo FOpaiit, 2022. — 291 c.

2. lleromuxwna, H. A. O6mas xumus: yaeonuk s CITO / H. A. Ilerommxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonsckuii, A. b. Xumus: yaeOHUK U IPAKTHKYM JJISI CPETHETO MPO(ecCHOHATBHOTO
obpaszoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3zn., nepepad. u gon. — Mocksa:
N3 narensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK Ui cpeaHero npodeccuonanbHoro oopasosanus / F0. A. Jlebenes, I'.
H. ®anees, A. M. I'ony6es, B. H. lllanoBan; mox obmieit pegakiueit I'. H. daneeBa. — 2-e u3m.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 431 c.

Jlono/THMTeIbHbIe HCTOYHUKHU

1. INa6puensu, O. C., JIpicoBa, I'. I'. Xumusi: kHUTa IS IpenoiaBaTes: yue0.-MeTo/.
mocobue. — M. Akamemus, 2012, - 332 c.



2. Taopuensn O.C. Xumust: yueb. mist ctyd. npod. yued. 3aBenennii / O.C. ["abpuensiH,
N.I". OctpoymoB. — M., 2016.- 256 c.

3. Ia6puensu O.C. Xumus 11 npodeccrii U CeUaIbHOCTEH TEXHUIESCKOTO PO
YUeOHUK Ul CTY. YUpexacHui cpe. mpod. oopazosanus / O.C. I'abpuensn, U.I'. OctpoymoB.
— 4-e uzn., crep. — M. : U3narensckuil ueHTp «Akanemus», 2017. — 272 c.

HNHuTepHeT-pecypcesl

1. hvsh.ru — Xypuan «XuMus B IKOJIEY.
2. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4IHO-TIONYJISIPHOTO KypHaa «XuMus 1 xKu3Hb». JKypHan uzmgaéres ¢ 1965 r.

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITast AMEKTPOHHAsT OUOIMOTEeKa XUMHUYeckoro mopraina «Chemnety, conepXuT ydeOHbIe U
nH(pOpMaAIMOHHBIC MAaTEPUAITBI JIJIS1 ITKOJIBHUKOB U yuuTelel. B Hell MOXKHO HAalTH y4eOHUKH T10
06]1_[6171 158 HeopFaHH‘{eCKOﬁ XHUMUU, OpFaHH‘ICCKOﬁ XUMHUH, MYJIbTHUMEANAMATCPUAJIbl, a TAKKC
3aauu XHUMHUYCCKUX OJIUMIIMAA C PCIICHHUAMHU, 3aJa4d BCTYINHUTCIBbHBIX 3K3aMCHOB JIA
aOUTYpPUEHTOB.

4. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie marepuanbl 00 onummnuagax: MOCKOBCKOM Topojickoid, Bcepoccuiickoi,
MenaeneeBckoil, MexnyHapoaHou. [IpuBeneHsl 3a1a4uu TEOPETUUECKUX M AKCIIEPUMEHTATbHBIX
TYpOB, OJPOOHBIE PEUICHUS, CIIUCKU U PoTorpaduu modeuTeeH.

5. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucremMa QUCTAaHLIMOHHOIO OOY4YE€HMs, HamlpaBicHHas B IEPBYIO OuYepelb Ha IOATOTOBKY K
OJIMMITMAZaM BCEX YPOBHEH — OT LIKOJIBHBIX 10 MexayHapoaHoi. CaliT coiepKUT OrpOMHOE
KOJIMYECTBO 3a/1a4, CTPYNIMPOBAHHBIX KaK 110 TEMaM, TaK ¥ 1o oJuMnuanaMm. I1o BceM OCHOBHBIM
paszenaM XMMUU IPUBEAEH TEOPETUUECKUI MaTepral U pa3o0paHbl PELICHUs TUITOBBIX 3a/1ay.

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

7. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cripaBounast nHGOpMaIis 0 XAMUYECKUX JIEMEHTaX U UX CBOMCTBaX (Ha aHTJIMHCKOM
SI3BIKE).

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

PyccKOA3BIUHBIN CalT O CBOMCTBAX XUMUYECKHUX JJIEMEHTOB.

9. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii caiT oHaitH-00pa30BaHUsl, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTeNIbHbIX
KYPCOB M BHJECOJICKIMHI Ul IIKOJBHUKOB, CTYJICHTOB U y4HTeNeld. ECTh HECKOJIBKO KypCOB IO
XUMUH.

10. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblif aBTOPUTETHBIA B MUpEe XUMHUH MH()OPMAIIMOHHBIN
MHTEpHET-pecypc (CalT MIaTHBIN).
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHUS OBIIEOBPA30OBATEJIBHON YYEFHOM JUCIIATLIMHBI
KoHTpoJib U oOlleHKa pe3ylbTaTOB OCBOCHMs 00IIe00pa3oBaTeIbHOM yueOHOW AMCHUUIUIMHBI PACKPBIBAIOTCS dYepe3 AUCIHUILIMHAPHbBIE

pe3yNbTaThl, HAIIpaBJIeHHbIE HA (OPMUPOBAHUE OOIIMX U MPOPECCHOHATBHBIX KOMIIETEHIUI 110 pa3/iesaM U TeMaM CoJiep:KaHus yueOHOro MaTepuarna.

HNuaexc OK/IIK

PesyabTaThl 00yueHus

Kpurepun onenkn

MeToabl OLIeHKH /Ol eHOYHEBIE
MeponpusTUsi

OK 01

- BIAICHHE CHCTEMOM XHMMHUYECKMX 3HaHHH,
KOTOpasi BKIIIOYAET: OCHOBOIOJIATAIOIINE TOHATHS
(XMMUYECKHII  DJIEMEHT, aTOM, DJIEKTPOHHAas
000J10YKa aTOMa, S-, P-, d-3JEKTPOHHBIE OPOUTAIIH
aTOMOB, HIOH,

MOJICKYJIA, BaJICHTHOCTB,

SJICKTPOOTPULATEIIbHOCTb, CTCICHb OKHCJICHUA,

— OIHNCBIBAET U OOBACHAET
XUMHUYCCKHE SABJICHHUS H IIPOLIECCHI;
NPUMCHSET 3HAHUS B
00JaCTH  XMMHUH ISl PCIICHUs
3a/1a4;

— O6’bﬂCHﬂeT XUMHUYCCKUC SIBJIICHUS

Y TIPOIIECChI ¢ TOYKH 3pEHUS HAYKH;

— 3aaHus Ha UCIIOJIb30BAHUE
XMMHUYECKON CUMBOJIMKU U Ha3BaHUI
COEIMHEHUH 110 HOMEHKJIaType
MEXYHApOIHOI'O COI03a
TEOPETHYECKOU U NMPUKIIAJHON XUMHH
Y TPUBHAJIbHBIX HA3BAHUM JUIS
COCTaBJICHUS] XUMHYECKUX (HOpMYIT

XUMHYECKasi CBs3b, MOJb, MOJSpHas Macca,
MOJISIpHBIM ~ 00BEM,  yrulepoaHblii  ckener, | —  Ad€T  ONPEIACICHHC u | ABYXATOMHBIX COCTMHEHHUI (OKCHTIOB,
(YHKUMOHATbHAS TPYINA, pajuKali, usomepus, | XAPAKTEPHCTHKH OCHOBHBIX | CYTbGUIOB, TUIPHJIOB H T.II.) ¥ IPYTUX

HA30MEpBI, TOMOJIOTHYECKUN  psif,
YTIIEBOIOPO/IBI,

COCIMHCHHUA, OMOJIOrMYECKH aKTHBHBIC B€HOICCTBA

TOMOJIOTH,

KHCIIOpOA- W a30TCOACpIKaIne

MMOHATUH XUMUHU,
- ¢popMynupyeT U MPUMEHSET Ha
MPAKTUKE 3aKOHBI XUMUU;

HCOPTaHUYCCKUX COE€IUHEHUI
OTACIBHBIX KJIaCCOB
- HpaKTI/I‘{eCKI/IC 3aJaHus Ha

— (bOpMyJII/IpyeT OCHOBHBIE | YCTAHOBJICHUEC CBA3HU MCKIY
(yrnmeBoapl, XKMpHI, O€NKH), MOHOMEp, TOJIHMED,
MMOJIOKEHUS TEOPHH XUMHUYECKOro | CTPOCHUEM aTOMOB XUMUYCCKUX
CTPYKTYPHOE  3B€HO,  BBICOKOMOJIEKYJIIPHBIE cTpoeHus OPraHUUECKHX | SEMEHTOB H MIEPHOMUECKAM
COCIMHCHITL,  KPHCTAILTMACCKAR  PELICTIA, THITbL COCIMHEHUN W XapaKTEpUCTHKA B | KSMCHCHHCM CBOMCTB XMMUUYECKUX
XUMHYECKUX peakuun (oxucIUTENBHHO- cBeTe OTOHl  TEOPHH  CBOFCTB | MIEMEHTOB H HX COeIMHEHMIA B

BOCCTAHOBHUTCJIBHBIC, 3K30-U 3HAOTCPMHUYCCKUC,

OCHOBHBIX KJIACCOB OPraHUYCCKHUX

COOTBCTCTBHHU C ITOJTOXKCHUEM

PeaKiuM  HOHHOTO ~ OOMEHa),  PacTBOD, | coenuHEHHiL; ITeproquUecKoil CHCTEME.
AIIEKTPOITHTHI, HE3IIEKTPOIHTEL, | _ - QCyH[eCTBISIET MPOBEPKY | — [IPAKTHKO-OPUEHTHPOBAHHbIE
DNEKTPOJIUTHYECKAS JIMCCOLMALNS, OKHCIUTENDb, | CBOWCTB  KIACCOB  PA3IMUHBIX | TEOPETHUECKHE 3a/laHHs Ha
BOCCTaHOBHTEIIb, CKOPOCTh XHMHYECKOH PEaKIuy, | COeMMHEHHH TP  BHITIONHEHHH | XAPAKTEPU3AINIO XUMUYECKUX

XHUMHUYECKOC paBHOBeCI/Ie), TCOpPHUU U 3aKOHBL
(TCOpI/IH XUMHYCCKOro CTPOCHHUA OPraHUMYCCKUX

71a00paTOpHBIX pabOT M pelIeHUH
3amad;

9JIEMEHTOB: «MeTtaminyeckue /
HEMCTAINIMYCCKUC CBOﬁCTBa,




AM.
BJIEKTPOJIUTHUECKON

BEIIECTB Bbytneposa, TEOpus
JMCCOLUALINY,
nepuonnueckui 3akoH .M. Menpeneesa, 3aKoH
COXpaHEHUs Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUHN SI3BIK XUMHH, (PaKTOIOTHUECKHUE
CBEJICHHA O CBOMCTBax, COCTaBe, MOJYYEHUH U
Oe30nmacHOM UCIIOJIb30BAHUHI BaKHEHILINX
HCOPraHMYCCKUX W OpPraHUYCCKUX BCLICCTB B
OBITY M IPAKTUYECKON JICATSILHOCTH YeJIOBEKa;

- YMEHHE BBUIIBIISITH XapaKTEPHbIC NPHU3HAKH U
B3aUMOCBA3b H3YUYCHHBIX HOHHTHP'I, IIPUMCHSTH
COOTBETCTBYIOIINE  ITOHATHUS

npu  onrucaHun

CTPOCHHUA M  CBOHCTB HEOPraHMYECKHX U
OPTraHUYECKUX BEIIECTB U WX IPEBPAILCHUN;

BBISBIISITh B3aMMOCBSI3b XHMMHYECKHX 3HAHHM C

MOHATUSIMA W TPEACTABICHUAMH  JIPYTHUX
€CTECTBEHHOHAYYHBIX [IPEAMETOB;

- YMEHHE HCII0Ib30BaTh HanMMEHOBAaHUS
XUMHUYECKUX  COEJUHEHHM  MEXTyHApOJHOIO

COI03a TEOPETUYECKON W MPHUKJIAJAHONW XUMHH W
TPUBUAJIBHBIC Ha3BaHUSA BaKHEUIINX BCIIICCTB
(enon,
TJIHMIIHH,

(aTHmeH, alleTHIICH, TJIUICPYH,

¢dbopmanbaerun, YKCycHas KHUCIIOTa,
YTapHBIN ra3, YIJIEKUCHbIN ra3, aMMHUaK, raiieHas
W3BECTh, HETAICHAas W3BECTb, IUTbEBAs COAA U
JPYTUX), COCTABIATH (POPMYJIBI HEOPTAaHHMIESCKHX
u OpraHUYEeCKUX BEILECTB, YpaBHEHUS
XMMUYECKUX peaklui, OOBACHATH HMX CMBICT,
HOATBEPKIATh

XapaKTECPHbIC XHUMHUYCCKUEC

CBOICTBa BCIICCTB COOTBCTCTBYIOIIIMMHU

OKCIICPpUMCHTaAMH1 u 3alnucCsAIMU ypaBHeHHfI

XUMUYECKUX PEaKIIUii;

— TIPUMEHSAET  3aKOHbl  IIPH
pelieHun  3a1ad, KOMMEHTUPYET
peleHue;

— BBIIOJHAET  3aJaHusd  Ha

CHCTEMAaTH3aLNI0 OHATUI, aHAIN3
(dbopMyIT U 3aKOHOB;

—  ompenenseT 3aa4n
JICATCIIBHOCTH, c YYETOM
MOCTABJICHHOM MPENoaBaTeieM Iy,

— 000CHOBBIBaeT BBIOOD u
yCOCUIHOCTh NPUMCHCHHUA METOOOB U
CIOCOOOB  pEIICHUS]  XUMHYECKHX
3ajau;

—  TPOBOJMT CAMOOIICHKY KayecTBa
BBITIOIHEHHS [TOCTABACHHBIX 3a1a4

—  CBOCBPEMEHHO caaer
BBITIOJTHCHHBIC 3alaHUs U OTYCTHI,

— naetr  OOBEKTHBHOW  OIICHKY
paboueii cUTyaluu B COOTBETCTBUHU C
MOCTaBJICHHOM 3a7a4ei;

—  TPOBOJAWT CBOEBPEMCHHBIIH
KOHTPOJIb u KOPPEKTUPOBKY
NCATCIIBHOCTHU B COOTBETCTBUHU C
HOPMAaTUBHOU JOKYMEHTALUEH

BBIITOJIHACT CaMOaHaJIn3
COOCTBEHHON NESATEIbHOCTH Ha
OCHOBE JIOCTHTHYTHIX PE3YJIbTATOB;

AJIEKTPOOTPHUIIATEIHHOCTD U CPOJICTBO
K DJIEKTPOHY XMUMUYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C MX 3JICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEePUOINYECKON CUCTEME XUMUYCCKUX
anemeHToB JI.1. MeHneneeBa»

— 3a7gaHus Ha COCTaBJICHUE Ha3BaHUH
OpPraHUYECKUX COCTMHEHHM 1O
TPUBUAIBHON WM MEXTyHAPOIHOMN
CHUCTEMAaTUYECKON HOMEHKJIATYpe.

— 3a7aHus Ha COCTaBJICHUE ITOJHBIX 1
COKPAIIICHHBIX CTPYKTYPHBIX POPMYJT
OpPraHUYECKUX BEIIECTB OTACIbHBIX
KJIACCOB.




- yYMEHHE YCTaHaBIMBaTb MPUHAAJICKHOCTD
M3y4YEeHHBIX HEOPTraHWYECKHX M OPraHUYeCKHX
BEIIECTB K OMNpEAEICHHBIM KiaccaM W Tpymiam
COCAMHEHHH, XapaKTepU30BaTh HX COCTaB H
BaOKHECHIINE  CBOWCTBA;  ONPENENATh  BHIBI
XMMUYECKUX CBsi3edl (KOBaJeHTHas, WOHHa,
MEeTaJUTHIeCcKast, BOJIOPOJTHAS), THITBI
KPUCTaTHUECKUX peleToK BEIIIECTB;
KJ1acCU(UIMPOBATH XUMUYECKUE PEaKIINH;

- (hopMupOBaHNE MPEACTABICHUS: O XUMHUYECKOM
COCTaBIISIIOIICH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, pONM XHWMHHM B TIIO3HAHHU SIBJICHUH
npupoasl, B (OPMUPOBAHMM MBINUICHUS |
KyJbTYpbl JHYHOCTH, € (PYHKIMOHAJIHHOM
IPAMOTHOCTH, HEOOXOJMUMOW /sl  PEUICHUS
MPaKTUIECKUX 3ama4y 17§ 9KOJIOTHUYECKH
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO H
NPUPOTHOI cpejie;

- YMEHHE MPOBOJUTH PACUETHI II0 XUMHYECKHM
(dbopMyiaM 1 ypaBHEHUSIM XUMHYIECKHX PEaKIIUi
C UCTIONIb30BaHHEM (DPU3UUECKUX BEITUYMH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: MacChl, 00beMa (HOPMaIIbHBIEC YCIIOBHS)
ra30B, KOJMYECTBA BEIIECTBA; UCIIOIb30BaTh
CHCTEMHBIE XHMUYECKUE 3HAHUS [Tl IPUHSTHS
pelleHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.

- YMEHHUE IUIAaHUPOBATH U BBITIOJIHATh XUMUUECKUN
OKCIIEpUMEHT  (TPEBpAICHUs]  OPTaHUICCKUX
BEILIECTB TP HAIPEBaHHM, MTOITYUYECHHE ITUIICHA U
HU3y4Y€HUE €r0 CBOMCTB, KAYECTBEHHbIE PEAKIIMU Ha
anpJeruapl, KpaxMajl, YKCYCHYK  KHCIIOTY;

— OpeaciiACT LI, COCTABIIACT

IJIaHbI NEeATEIILHOCTH u
ompeaensier Cpe/CTBa,
He0OXOaUMBIE IUTS Ux
peanu3anuy,

—3a1a4yu Ha pacyeT MacCoOBOM JA0JIH
(Macchl) XUMUYECKOTO AJIEMEHTa
(coequHeHMsT) B MOJIEKYJE (CMECH).
—  IlpakTnueckue 3aJJaHUS

Ha




JeHaTypauusi OCJIKOB MpHU HAarpeBaHUH, LIBETHbHIE
peakiuu OEJIKOB; MPOBOJIUTH PEAKIMH HOHHOTO
oOMeHa, OMpeneNsiTh Cpeay BOTHBIX PacTBOPOB,
KayecTBEHHbIC peaKkiK Ha cylb(aT-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KAaTHOH aMMOHHS; pellaTh
SKCHEpUMEHTANbHBIE ~ 33aJauyd [0  TeMaM
"Metamtel" 1 "Hemerammsl") B COOTBETCTBHH C
npaBujIaMu TEXHHUKU 6e3OHaCHOCTI/I Ipu
oOpalleHul C BEIIeCTBAMU H JIAOOPaTOPHBIM
o0opyIoBaHHEM;

NPEACTaBIATh  PE3yIbTaThI

XUMHYECKOTO JKCIIEPUMEHTa B (hopMe 3armcu

YpaBHEHUH  COOTBETCTBYIOILUX  pPEAKUUHd U
¢bopMynupoBaTh BBIBOJBI Ha OCHOBE JTHX
pEe3yIbTaTOB;

- yYMEHHE  aHAIU3UPOBaThb  XHMHYECKYIO
uHpopmanuio,  TONy4aeMyl0 M3 Pa3HBIX

WCTOYHUKOB (CPEACTB MacCOBOW HH(OpPMAIIHH,
ceTh MHTEpHET U NpyTHE);

- BJIaJACTb OCHOBHBIMM MCTOAAMHU HAYYHOTI'O
MO3HAHWS BEMIECTB W XUMHYECKHX SIBICHHUU
(mabmoeHue, M3MepeHue, SKCTIEPUMEHT,
MOJICIMPOBAHUE);

- YMEHHE TPOBOJIUTH PACUETHI MO XHUMHUYECKUM
(dhopMyJiaM ¥ ypaBHEHHUSIM XUMHUYSCKUX PEAKIIHIA C
HCIOJIb30BaHHEM ¢uznueckux BEJIMYUH,
XapaKTepHU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIC YCIOBUS)
ra3oB, KOJMYECTBA BEILIECTBA; HCIIOJIb30BATh
CUCTCMHBIC XUMHYCCKHUEC 3HAHUA I TIPUHATUA
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAISIX,

CBSA3aHHBIX C BCIIECTBAMU U UX NPUMCHCHUCM

— ¢opMynupyeT U OOBICHSICT
OCHOBHBIC MOJIOKEHUS 0
COBPEMEHHOM XUMHYECKOUN
KapTUHE MUpPa Ha OCHOBE BAXKHBIX
OTKpBITHI y4YEHBIX, OKa3aBIIUX

OIIPCACIIAIOIICC BJIMAHHC Ha
Pa3BUTHUEC TCXHUKH U TEXHOJIOT'UH;
HCIIOJIB3YCT pas3siIn4YHbIC

UCTOYHHUKH HWH(POPMAIMH, B TOM
YHUCJIe DJIEKTPOHHBIX OUOIHOTEK,
yMeeT KPUTHUYECKH OIICHUBATH W
WHTEPIPETHPOBATH
UHQOPMAIHIO, TOIYy4aeMyl U3
Pa3IMYHBIX HCTOYHUKOB, B TOM
yucie u3 cetn VHTepHeT;

— UCTIONB3YyeT pa3u4yHbIe
nH(pOpPMallMOHHbIE OOBEKTHI, C
KOTOPBIMH BO3HUKAET
HEOO0XOAUMOCTh CTaJKUBATbCS B
npodeccuoHanbHO  cepe B
U3YYEHUH SBJICHUH U MPOLIECCOB;
CaMOCTOSITENTFHO TPHOOpETaeT C

IIOMOIIBIO I/IH(I)OpMaI_[I/IOHHLIX
TEXHOJIOTHH | HCIIOJIB3YET B
HpaKTquCKOﬁ JACATCIIbHOCTH

HOBBIC 3HAHUS U YMEHUS, B TOM
YHCIIe B HOBBIX 00JIacTsX 3HAHUH,
HETIOCPEJICTBEHHO HE CBS3aHHBIX
co chepoit  AEATENBHOCTH,
pacmpsier U yriayomusTh CBOE
Hay4YHOE MHUPOBO33PEHHUE;

aHATM3UpPyeT ¥ TPEICTaBISET
UHOpPMAIHIO, TaHHYIO B

OnpeJleJICHUE XUMUUECKOW aKTUBHOCTH
BEUIECTB B 3aBUCMMOCTH  BHJA
XUMUYECKON CBSI3U u THUIIA
KPUCTAIUIMYECKOM PELIETKH

— 3aJjaHusl HA COCTaBJICHUE YpaBHEHUU

XUMHUYECKUX peakuuid,
WJUTIOCTPUPYIOIIHNX XUMHUYECKHE
CBOMCTBA € YY4E€TOM MEXaHU3MOB
NPOTEKaHUsl  JAHHBIX  peakuuil |

T€HETHYCSCKOM CBSI3N

- [IpakTHKO-OpHEHTHUPOBAHHBIE
pacueTHbIe 3aJlaHUsl Ha JUCIIEPCHBIC
CUCTEMBbI, HCIIOIb3yeMble B OBITOBOU U
MIPOU3BOACTBEHHOMN NeITeIILHOCTH
YyeJIoBeKa




JNEeKTPOHHBIX  ¢opMarax  Ha
KOMIIBIOTEPE B PA3JINYHBIX BUIAX;
- BJIaJI€ET crocobamu
NPEACTABIECHUS, XPAaHEHUA WU
00paboTku TAHHBIX Ha
KOMIIBIOTEPE;

- CaMOCTOSITEITEHO CTaBUT
KOHKpPETHBIE  3aJauydl  HAyYHBIX
HCCIIeIOBaHUH B OOJIACTH XUMHH U
pemiate ux c MIOMOIIIBIO
COBPEMEHHOU amnmnaparypsl,
o0opynoBaHus, WHHOPMAITMOHHBIX
TEXHOJIOTHH C  HCIOJIb30BaHHEM
HOBEHMIIETO  OTEYECTBEHHOTO U
3apyOeKHOTO OITBITA;

JaeT OLIEHKY HH(pOpMAIUU IO
NHutepHer- pecypcam, B
coobmenusix CMMU, HayuHO-
TONYJISIPHBIX CTaThSX;

co3maeT JJIEKTPOHHBIC
MMpE3CHTAalUH, )41 IIpoOBOAUT ux

MyOJIMYHYIO0 3aIlUTY;

OK 04

- YMeHI/Ie HJ'IaHI/IpOBaTI) nu BBITIOJIHATH
XUMHUYECKUH OKCIEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIIECTB NPU HArpPEBaHUH,
MOJIy4eHHUE ITHIICHA U U3yYEHUE er0 CBOWCTB,
KaueCTBEHHBbIC pEAKIIMH Ha  alIbJIETH]IbI,
Kpaxmall, YKCYCHYIK KHUCJIOTY; AEHaTyparus
OCJIKOB TIPU HarpeBaHWH, IBETHBIC PEAKIIUU
6eJ'IKOB; HpOBO)II/ITI) peaKHI/II/I HNOHHOT' O
oOMeHa,  OmpeAeNnaTb  Cpely  BOIHBIX

- KOHCTPYKTHBHO
B3aUMOJICICTBYET co
CTYJAEHTAMH, MPENOJABATEIEM B
X0JIe O0y4YeHUS;

— 3HAET IPABWJIA 3TUYECKUX HOPM
MOBEJICHUS,

— PpanuoOHAJIBLHO IUIAHUPYET H
OpraHn3yeT IEeATEIBHOCTU IIPpU

BBIITOJITHEHU U 1ab0paTOPHBIX

— OILIEHKa pe3yJbTaToB HaOI0JeHUN
3a JIEATENBHOCTBIO CTYJICHTOB B
nporuecce OCBOEHHUS
o0pa30BaTeNnbHOM MPOrpaMMbl

— BBINOJIHEHHE W 3alluTa y4eOHBIX
MIPOEKTOB

— BBIIOJIHEHHE W OQOpMIICHHE
oTyeTa o 1ab0paTOpPHBIM
pabotam




pacTBOpPOB, Kaue€CTBEHHBIC

cynbdar-, kapOOHaT- M XJIOPHI-aHUOHBI, HA

peakuun Ha

KaTHOH aMMOHWUS; pemarhb
SKCIIEpUMEHTaJbHbIE 3a/la4d 1O
"Metambl" 1 "Hemeranasl'") B COOTBETCTBUH
C MpaBWIAMHU TEXHUKH O€30MaCHOCTH MpHU

O6paH_IeHI/II/I C BCIICCTBAMHU U J'Ia60paTOpHLIM

TEMaM

000pyZIOBaHUEM; TPEICTABIATh PE3YIbTATHI

pabor;

MIPOBOJIUT HAOIIOICHUS;
IUIaHUPYCT u BBITIOJIHACT
IKCIICPUMECHTHI;

BBIIBUTACT THUIIOTC3bBI U CTPOUT
MO/IEIIH;

— JIeJaeT BBIBOJIBI Ha OCHOBE
IKCIEPUMEHTAJIbHBIX JaHHBIX;

— COIIOCTABJISICT HAYYHbIE (DAKTHI;

XHUMHAYECKOTO SKCIIEPUMEHTA B JOpMeE 3arucH |  IKCICPUMEHTOB c
YPABHEHHH COOTBETCTBYIOIMX peakiumii u | HACHCTBHTEIBHOCTEIO;
(¢bopMynHpOBaTh BBIBOJBI HAa OCHOBE 3THX |
pe3yibTaToB

OK 07. - cGopMHpOBaHbBl  MPEJACTABIEHUS: O |- HCIOJIB3YET 3HAHUSI | — OTBEYAeT Ha BONPOCHl TECTa O
XUMHYECKOU COCTaBJIAIOLIEH XMMHMYECKOW HAayKH B pelleHuM | BAMAHMM ~ 3TaHOIa  Ha  OpraHusM
€CTECTBEHHOHAYYHOW KApTUHBI MUpA, POJU | KOTHUTHBHBIX, HenoBeKa
XMMHAW B TIO3HAHWH SIBICHUH TPUPOABI, B | KOMMYHHKAaTHBHBIX p | bpimomenne A opopmIeHIe

oT4eTa 1o JIabopaToOpHBIM padboTaM;

GOpMHUpPOBAaHUY MBIIUICHUSI W KYJIbTYpPBHl | OpPraHU3AIMOHHBIX  33Ja9  C _ OTBeuaeT HA BOMPOCHI TECTA O
JTUYHOCTH, ee (b yHKIIMOHATEHOM COOIOICHUEM TPEOOBAHMM | pryguum  STaHona  Ha OpraHu3M
IpPaMOTHOCTH, HEOOXOIUMOHN Ui pEIIeHUs | DPrOHOMUKH, TEXHUKH | yeJloBeKa
NPAaKTUYECKUX  3a7ad U SKOJOIMYecKH | Oe30IacHOCTH, TUTHEHB, —-Keiic (¢ ydetom  Oymymen
O00OCHOBAaHHOTO  OTHOUIEHHSI K CBOEMY | pecypcocOepexeHus, MpaBOBbIX MpO(ecCHOHANbHOM
3/10pOBBIO U PUPOJHOM Cpejie; U OTHYECKHX HOPM, HOpPM JEATENBHOCTH)
- yMeHue coOr0/1aTh MpaBUiia SKOJIOTUYECKH |  MH(OPMAIMOHHOM
1eJecoo0pa3Horo TOBEACHUS B OBITY U 0€30ITaCHOCTH;
TPYAOBOMH JESITEIHHOCTH B IENIIX COXPAHEHUS (— — MIPUBOIUT TIPUMEPHI

CBOETO 3710POBBS M OKPYXKAIOLIEH MPUPOTHON
Cp€abl; Y4YUTBIBATH OITACHOCTH B03)IeI>'ICTBPI${
Ha  JKUBBIE

OpTraHHU3MBbI OMpCACIICHHBIX

MPAKTUYECKOT0 HCIOJIb30BaHUSI
XUMHAYECKUX 3HAHUI Ha
MPaKTUKE, B OBITY

-ACMOHCTPUPYCT 3HaHUs (6]




BEMISCTB, MOHWMAas CMBICI  ITOKa3aTems
MpeAEIbHON TONYCTUMONW KOHUEHTPALIMU
—  coOmrogeHne

IMpaBUJI I10JIb30BAaHUS

XUMHUYECKON TMocyaoil u  1abopaTOpHBIM
o0opynoBaHueMm, oOpallleHHs C BEIIeCTBaMU
B COOTBETCTBUU C UHCTPYKIUSIMU o
BBITIOJTHEHUIO JTa0OPATOPHBIX XUMHUYECKUX

OIIBITOB;

BJIMAHHUMU 3TAaHOJIa HAa OpPraHuU3M
YyeJI0BEKa

- Peanmusyer u noppep:kuBaet
WHUIMATUBBl 1O TOBBIIICHUIO
0e30MacHOCTH TPYJla U OXPaHbI
310poBbsi. CoOmojaer caM u

IpCaAIpruHUMAcT JCUCTBUS TIO

COOJIIOICHUIO
JIPYTUMH PaOOTHUKAMU.

TpeOGoBaHUM

IIK 3.1.
Ocy1iecTBIATH
JTUArHOCTHKY
HEUCIPABHOCTEN U
OTKa30B CHCTEM
MaHUIYJISTOPOB
METAITIOPEXKYIIIETO
U aJITUTUBHOTO
MIPOU3BOJICTBEHHOTO
o0opynoBaHUs B
paMKax cBoeH
KOMITETEHITUH JIJIs
BBIOOpA METOJIOB U
Croco00B X
yCTpaHEHHUSI.
WHCTPYMEHTA B

- cOPMHUPOBAHBI MIPEACTABICHHUS O
MeTallax Kak OCHOBHOTO MaTepHaa Jiist
W3TOTOBJICHHSI MAHUITYJISITOPOB
METaJUIOPEKYILETO U AJIUTHBHOTO
HPOU3BOJICTBEHHOT'O HA TEXHOJIOTMYECKHX
MO3HIUAX POOOTH3UPOBAHHBIX YYaCTKOB, O
NPUYMHAX TOSBICHHUS KOPPO3HH M CLIOCO0ax
60pbOBI C HEl, BBIOOPE IKCITyaTal[HOHHO-
CMa30YHBIX MaTE€PUAIIOB ITPHU 0OCTY)KUBAaHUU
000opyI0BaHUS;

JleMOHCTpUpy€ET 3HaHUA O
XUMHYECKHX

-0COOEHHOCTSX CTPOCHHUS
aTOMOB U KPHCTaJJIOB METAJLIOB,
(bu3nUecKux cBONCTBAX
METaJUIOB, KJlaccu(UKanuu
METAJUIOB 110 Pa3IHYHBIM
NpU3HAKaM,

Brnaneer ungopmanueit o
CIUIaBaX YEpPHBIX U I[BETHBHIX,
XMMUYECKUX CBOMCTBA
METaJIOB,

JleMoHCTpUpyeT 3HaHUS O
KOPPO3HMHU METAJIOB U criocobax
ee yCTpaHeHUs

Bnaneer undopmarueii o
Ha3HAUYECHUH CMa30YHBIX
CPEJICTB | CIIoco0ax ux
IPUMEHEHUS

- OLICHKAa PpPE3yJIbTaTOB
Ha6JIIOI[CHI/II71 3a JACATCIIBHOCTBIO
CTYACHTOB B IIpoHECCC OCBOCHMUS

o0pa30BaTeNbHON POrpaMMbl
-BBIIIOJIHCHWE W 3alUTa Y4eOHBIX
IPOEKTOB

-BBIIIOJIHEHHE U 0()OPMIIEHUE OTYETA 110
nabopaTopHbIM paboTam







