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. CTPYKTYPA MW COJAEPKAHHUE OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCTIUITJIMHBbI

. YCJIOBUSA PEAJIM3ALIMU OBIIEOBPA3OBATEJIBHONM YYEBHO
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI

OBIIEOBPA3OBATEJIBbHOM YYEBHOM JUCIIUITIJIAHBI
OVY .04 Xumus

1.1. MecTo IMCHUIIIMHBI B CTPYKTYpe o0pa3oBarteiibHoil nporpammsl CIIO:
PaGouas mporpamma o01ieo0pa3oBaTenbHON yueOHOU TUCIUTUIIHHBI SIBIISIETCS 9aCThI0 OCHOBHOM
obpazoBarenbHoi Tiporpammbl B cooTBeTcTBHM ¢ PI'OC CIIO 13.02.02 TemnocuabxkxeHnue u
TEIUIOTEXHUYECKOe OOOpYyNOBaHUE, BXOISAIIMX B YKPYIMHEHHYIO TPYIIY CHEHHaTIbHOCTEN

13.00.00 DekTpo- U TEII03HEPTeTUKA
1.2. lleau 1 nJIaHUpPyeMble pe3yJbTAThl 0CBOCHUS TN CHUIINHBI:
1.2.1. Heap AuCHUIIMHBI

Conepxkanue mporpaMMmbl o0meoOpa3oBaTenbHON yueOHor maucruiuinael  OY]1.04 Xumus
HaIpPaBJICHO HA JIOCTI)KCHUE PE3YJIHTATOB €€ U3YUCHUS B COOTBETCTBHH C TpeboBanusimu OI'OC
COO c yuetom npodeccuonanphoii Hanpasiennocta ®I'OC CIIO.



1.2.2. [l1anupyemMble pe3yJibTaTbl 0CBOEHHsI 00111e00pa30BaTeJIbHOH Y4eOHOH AucuuIIMHBI B c00TBeTcTBUM ¢ ®I'OC CIIO u Ha ocHoBe PI'OC

COO

Ocoboe 3Ha4eHne qucurIuIMHa uMeeT npu Gopmuposannu u pazputiuu OK u [1K

Oomume u
npogeccuona-
JIbHbI€ KOMIIeTEeHIIUN

Ili1anupyemble pe3yibTaThl 00yUeHUs

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 01 Bri6bupats
CIIOCOOBI PELICHUS
3agad
po(dhecCHOHATLHOM
e TeIbHOCTH
PUMEHHUTEIBHO K
pa3InIHBIM
KOHTEKCTaM

B yactu TPYAOBOI'O BOCIIUTAHUSA:
- TOTOBHOCTb K TPYyAY, OCO3HAHUEC LICHHOCTU MACTCPCTBA,

Tpymoooue;

- TOTOBHOCTB K aKTHBHOM eI TeILHOCTH
TEXHOJOTMYECKOM M COUHMAIBHOM  HANpPaBIEHHOCTH,
CIIOCOOHOCTD WHUITUUPOBATD, IJIAHUPOBATh "

CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICITECIHLHOCTS;

- HMHTEpeC K pasNuyHbIM cdepaMm npodeccuoHaNbHON
IeITeNLHOCTH,

OBJanenue YHHBepCaJIbHBIMU
MO3HABATEJIbHBLIMH JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSATEIHLHO (OPMYITUPOBATH U AKTYATH3HPOBATH
Mpo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIECTBEHHBINA MPU3HAK WM OCHOBAHUS
U1t cpaBHEHU S, KitaccuuKauyu U 00001eHNS;

- ONIPEICIIATH IEJTH JISATEIIBHOCTH, 33]IaBaTh ITApaMETPHI U
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHTH KOPPEKTHBBI B JCSITEIHLHOCTH, OICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIENSIM, OIICHHBATH PHUCKH
MMOCJIEACTBUN NeITEeIbHOCTH,

Y4eOHBbIMH

B

BJaJ€Th CHUCTEMOM XHUMHYECKHMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLINE MOHATUS  (XMMHUYECKMH  3JIEMEHT, aToM,
DNICKTPOHHAsl 000JI0YKa aroma, s-, p-, J-2JIEKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIH 00BEM, YIJIEPOAHBIM CKeNeT, (pyHKIMOHANbHAs TpYyIIa,
paauKai, H30Mepus, H30MEpbl, T'OMOJOTMYECKUH psAl, TOMOJOIH,
YIIEBONOPOABI, KHCIOPOA- M  A30TCOJAEpPIKAIME COEOUHEHMS,
OMOJIOTMYECKH AaKTHBHBbIE BellecTBa (YIJEBOJABI, JKUPBI, OENKH),
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEJIMHEHUS, KPUCTAJUINYECKas PEIIeTKa, TUIIbl XUMUYECKUX peakluii
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE,  9K30-M  JHJIOTEPMHUYECKHE,
peakuyu HOHHOTO 0OMEHa), pacTBOP, IEKTPOJIMTHI, HEANEKTPOIIUTHI,
ANIEKTPOJINTUYECKAsT JAUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOHN peaKIMK, XUMHUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOPUs XUMHUYECKOTO CTPOSHMSI OPraHMYeCKUX BelecTB A. M.
Bbytneposa, Teopus INEKTPOIUTUYECKOM JMCCOLIMAINH,
nepuoanueckuii 3akon J.M. MenzeneeBa, 3aKOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CHMBOJIMUECKUN SA3BIK XUMHUH, (AKTOJIOTUYECKHE
CBEIEHUS O CBOMCTBaX, COCTaBe, IOJyYeHMH U 0e30MacHOM
UCIOJIb30BAaHWN BAKHEHIIMX HEOPraHMYECKUX U OpraHMYeCKHX
BEIIIECTB B OBITY U PAKTUYECKOH J1eSTETbHOCTH YEJIOBEKa,;

- YMETb BBISBISATH XapaKTEPHbIE PU3HAKH U B3aMMOCBS3b H3YUYEHHBIX




pa3BUBaTh KPEAaTHMBHOE MBINIJICHUE TMPH PEIICHUH
PKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe UCCJIeI0BaTeIbCKUE TeHCTBUS:

- BJAJETh HABBIKAMH Yy4eOHO-MCCIIEOBATEIBCKON U

MPOCKTHON  JIEATEIBHOCTH, HAaBBIKAMH  pa3peIICHHS
po0Jem;

- BBIABIAITH  NPUYUHHO-CJICIICTBEHHBIC  CBSI3U |
AKTYAJIM3UPOBATh 3aJlavdy, BBIABUI'daTb THUIIOTE3Yy C¢

pCIlIeHUs, HAXOAWTh AapryMEHTBI I JOKa3aTelIbCTBA
CBOMX YTBEpXKICHHUH, 3aaBaTh NapaMeTpbl U KPUTEPUH
pCILICHUS;

- aHaJII/I?;I/IpOBaTI) HOJ'IyT-IeHHBIe B X04€ peHIeHI/Iﬂ 3a1a4u
pE3yJIbTaThl, KPUTUYECKH OIICHUBATh MX JIOCTOBEPHOCTH,
HpOFHO?;I/IpOBaTI) N3MCHCHHC B HOBBIX YCJ'IOBI/IFIX;

YMETh TIEPCHOCHTh 3HAHHS B IIO3HABATCIBHYIO H
HpaKTquCKyIO O6HaCTI/I KUBHEACATCIIBHOCTH,

- YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
o0J1acTei;

- BBIIBUTATh HOBBIE WJEH, MPEAJaratb OPUTHHAIBHBIE
IIOAXOObI 1 peIHeHI/ISI;

- CIIOCOOHOCTBH MX HCIIONB30BAaHUS B IT03HABATEIBHON U

COLIMAIbHON ITPAKTHUKE

HNOHATUH, NPUMEHATh COOTBETCTBYIOUIME IOHSTHUSA IPU ONHUCAHUU
CTPOCHUA U CBOMCTB HCOPTaHUYCCKUX U OPTaHUYCCKUX BCUICCTB U UX
IPEBpAILLCHUH; BBIBIATE B3aUMOCBA3b XUMHUECKUX 3HaHUM ¢
MNOHATHUSAMU MW NOPCACTABICHHUAMU JPYIrUX CCTCCTBCHHOHAYYHBIX
IIPEIMETOB;

YMCTb HCIIOJIB30BaTh HAUMCHOBAHHUA XWUMHYCCKUX COGI[I/IHGHI/Iﬁ
MEXYHApPOJAHOTO COK03a TEOPETHYECKOW M MPUKIAAHOM XUMHHM U
TPUBHUAJIBHBIC Ha3BaHUSA Ba)KHEHIITNX BCIIICCTB (BTI/IJ'IGH, allCTUJICH,
rauiepul, ¢eHon, GopManbaerua, yKCycHas KHCIOTa, IVIMLUH,
YTapHBIN ra3, yrJIEeKUCHbIN I'a3, aMMUaK, ralleHas U3BeCTh, HeraleHas
U3BECTh, IUTbEBAas CcoJa M JpPYruX), COCTaBIATH (HOpMyJIbI
HCOPTraHUYCCKUX U OPraHNYCCKUX BCHICCTB, YPABHCHUA XUMHUYCCKUX
peakuui, OOBACHATH MX CMBICI; IOATBEPXKAATh XapaKTepHbIE
XUMHNYECKHUEC CBOMCTBA BCIIIECCTB COOTBCTCTBYIOIIUMHU
HKCHEPUMEHTAMU U 3aIIUCSIMU YPAaBHEHUH XUMUYECKUX PEAKIIHA;
YMCTb YCTaHAaBJIMBATb MPUHAIICIKHOCTD HU3YUYCHHBIX
HEOPraHMYECKUX U OPraHNYEeCKUX BEILECTB K OIPEJeIEHHBIM KJlaccaM
U TpYIIaM COECIMHEHMM, XapaKTepHU30BaTh UX COCTaB M BAKHEUILINE
CBOWCTBA; ONpEAENsATh BHUJbl XHMHYECKHUX CBs3el (KOBaJeHTHasd,
HWOHHAas1, MCTAJNIMYECKad, BOI[OpOI[Haﬂ), TUIIBI KPUCTATINIMYCCKHUX
PELIETOK BEIIECTB; KIacCU(PUIIMPOBATH XUMUUECKUE PEaKIIH;

- copMupoBaTh TPEACTABICHUS: O XUMHUYECKON COCTaBJISIOIICH
€CTeCTBEHHOHAYYHOM KapTHHBI MHpa, POJM XHMHUU B TO3HAHUU
ABJIGHUN TpUPOJbl, B (OPMHUPOBAHMM MBIIIJIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JUIs
pelIeHusT TPAKTHYECKUX 3aJad W DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHSI K CBOEMY 37I0POBBIO U IIPHUPOTHON CPEIE;

yMETh TPOBOAMTH pPACUYETHl IO XUMHUYECKUM QopMmylnaM |
YpaBHCHHUAM XUMHUUYCCKHUX peaKHI/Iﬁ C HCIIOJIBb30BaHHUEM q)HSI/I‘IeCKI/IX
BEJIMYMH, XapaKTEPU3YIOLINX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaJbHbIE YCIOBHS) ra30B, KOJMYECTBA BEILIECTBA;
UCMOJIb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHUS I TPUHATHS
peHIeHI/Iﬁ B KOHKPCTHBIX JXH3HCHHBIX CHTyalludX, CBSA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM




OK 02....
cnosb30BaTh
COBPEMEHHBIC CPE/ICTBA
MOVCKa, aHATN3a U
UHTEPIPETANN
nHpopManuu u
WH(POPMAIMOHHBIC
TEXHOJIOTUU TSI
BEITIOJTHCHMSI 32124
podhecCHOHATLHOM
e TeIIbHOCTH

B 00J1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW TPAKTUKH, OCHOBAHHOTO HAa
uasore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOECTO
MECTa B IIOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHHUE SI3BIKOBOM M  YHUTATEIBCKOMH
KYJbTYPbI KaK CPEACTBA B3aUMOJEHCTBUS MEXKY J0JIbMHU|
1 TTIO3HAHUS MHPA;

- OCO3HaHME IIEHHOCTM Hay4yHOH JeATeJIbHOCTH,
FOTOBHOCTD OCYIIECTBIISATH MIPOEKTHYIO u
MCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHIUBUIYAIbHO U B
rpymre;

OBJiagenue YHHUBepPCaJIbHbIMU YueOHBbIMH

M03HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ nunpopmanueii:

- BIIQJIeTh HaBBIKAMH TMOJY4YeHHs] HHPOpMAIUU U3
MCTOYHHKOB pa3HbBIX THUIIOB, CaMOCTOSITEIIbHO
OCYLIECTBJISATh TOUCK, aHAlM3, CHCTEMaTH3alHi0 U
MHTEPIIPETALNIO HH(POPMALIUK Pa3IMYHBIX BUAOB U (HOpM
[pE/ICTABICHHUS;

- CO3[aBaTh TEKCThl B Pa3JIMYHBIX (opMaTax C y4yeToMm
Ha3HaYeHWs HHOpMalMu U IEeNeBOM  ayAuTOpHUH,

BbIOMpas ONTUMAIbHYIO (GOpMYy MpEACTaBICHUS U
BH3yaIN3aluy;
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh

MH(pOpMallii, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-
PTUYECKUM HOpMaM;

- HCNOJb30BaTh CPEICTBA HHMOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH B peEIleHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3aIIHOHHBIX
3ajad Cc coONoJeHHeM TpeOOBaHW 3ProOHOMHKH,

TEXHHKHU 0€30M1aCHOCTH, TUTUEHBI, pecypcocOepeKeHus,

- yYMeTh IUIAHUPOBATh M BBINOJHATh XUMHUYECKHH DSKCIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BEILIECTB IIPU HAIPEBAHUU, MOJTYyYEHHE
STHJIEHA W M3y4YEHHE €ro CBOMICTB, KayeCTBEHHbIE pPEaKIUU Ha
aNbJICTU/IbI, KpaXMaJl, YKCYCHYIO KHCIIOTY; JIeHaTypamus OelKOB Ipu
HarpeBaHuu, IIBETHBIE peaKuu OEJIKOB; IPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, ompenensiTb Cpeay BOAHBIX pPAacTBOPOB, KaueCTBEHHBIC
peakuuu Ha cynbdar-, kapOOHAT- M XJIOPHUA-aHUOHBI, HAa KaTHOH
aMMOHHUS; pelIaTh IKCIEpUMEHTaIbHbIE 3a7jaun 110 TemaM "MeTaib!"
u "Hemerasmibl'") B COOTBETCTBUH C MPABHIIAMH TEXHUKH 0€3011aCHOCTH
pu OOpalieHUH C BEIIeCTBAMU U JTaOOPATOPHBEIM O0OPYIOBAHUEM;
MPEJICTaBIATh Pe3ybTaThl XHUMHUYECKOTO HKCIEpHUMEHTa B (opme
3aliCH YpaBHEHUH COOTBETCTBYIOIIMX peakUUid U (POpMyIHpoOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAJIU3UPOBATH XUMUYECKYI0O HHPOPMAIUIO, [TOJIy4aeMYI0 U3
pa3HbIX HUCTOYHUKOB (CPEJICTB MaccoBoi nH(opMaruu, ceTb MHTEepHET
" Jpyrue);

- BIIQJIETh OCHOBHBIMH METOJAMU HAy4YHOTO IO3HAHUS BEUIECTB H
XUMUYECKUX sIBIICHUN (HaOdrojeHue, HW3MEepeHHe, OSKCIIEPUMEHT,
MOJICIUPOBAHUE);

- YMETh MPOBOJUTH PACUYETHI IO XUMUUYECKUM (HOpMyliaM U

YpaBHCHUAM XUMHWYCCKUX peaKI_II/Iﬁ C UCITOJIb30BAHHEM (I)I/I3I/I‘ICCKI/IX
BCJIIMYHNH, XapaKTCPU3YIOIINX BCHIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
MaccChbl, o0bema (HOpMaJ'IBHBIe yCJ'IOBI/ISI) ra30B, KOJIMYCCTBA BCIICCTBA,
HCIOJIB30BATh CUCTCMHBIC XUMUYCCKHUEC 3HAHUA NJIA IPHUHATHA
pCIHeHI/If/'I B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUEM




[PABOBBIX U 3THYECKUX HOPM, HOPM MH(DOPMAIIMOHHON
0€30I1aCHOCTH;

- BJIaZICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI
uHpopManuu, vHHOPMAIIMOHHON 0€30IacHOCTH
JTMYHOCTH,

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
[paboTaTh B KOJUICKTHBE
1 KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSTEIBLHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIQJICHUE HAaBBIKAMU  Y4eOHO-HCCIIEeI0OBATEIIbCKOM,
[IPOCKTHOM M COLMAJIbHOMN ESITEIbHOCTH;

OBjaieHHe YHMBEPCAJbLHBIMH KOMMYHMKATHBHBIMH
melcTBUAMMU:

0) coBMeCTHasi 1eATeJIbHOCTD!

- IOHUMATh U HUCIOJIb30BATH IIPEUMYIIECTBA KOMaHIHOM
1 MH/IMBU1yaJIbHOM paboThI;

- NOpUHMMAThb LI COBMECTHOM  JIESTENIbHOCTH,
OpraHW30BBIBATh U KOOPJAMHHPOBATH JECUCTBHUS IO €€
TOCTH>KEHHIO: COCTABJIATH IJIaH JEHCTBUM, pacpeiensaTh
poJIM C Y4YEeTOM MHEHHMH YYaCTHHUKOB OOCYXJaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBATH U BBHIMIOJHATH Pa0dOTy B YCIOBUSX
pealbHOTO,  BUPTYalbHOTO ¥ KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE TTOBEACHUE]
B Pa3UYHBIX CUTYyalUsIX, MPOSIBIATH TBOPUYECTBO W
BOOOpakeHUe, ObITh MHUIIUATUBHBIM
OBianeHue  yHMBepPCAJbLHbIMH
efiCTBUSIMHU

) NPUHATHE ce0s1 U IPYTUX JI0/Ieii:
- IPUHUMAaTh MOTUBBI U aprYMEHTHI JPYTUX JIOAEH MpH
QHATTN3€ PE3YNIHTATOB JICATEIBHOCTH;

- MpU3HaBaTh CBOE NPABO W MpaBO JPYTUX JIOAEH Ha
OIITNOKH,

- pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIHI

peryJsiTHBHbIMHU

IIPYToro 4esioBeKa;

- YMETb IJITAHUPOBATH U BBIIIOJIHATH XUMHUECKUN AKCIIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIEeCTB P HArpEeBaHUU, MOJTyYCHHE
ATHJIEHA U U3yYEHHE €r0 CBOMCTB, KAUeCTBEHHBIE PEaKI[UU Ha
QJIBJICTH]IBI, KpaxMall, YKCYCHYIO KUCIIOTY; ACHATYpalus OSIKOB IPU
HarpeBaHUU, [IBETHBIC PEaKIINU OCJIKOB; MPOBOAUTH PEAKIIUHU HOHHOTO
oOMeHa, OIpeesaTh Cpeay BOJHBIX PaCTBOPOB, KAUECTBEHHbBIE
peaknuu Ha cynbgaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUS; pelllaTh IKCIEpUMEHTaIbHbIE 3a7aui 1o TeMaM "MeTabt"
u "Hemerannsl'") B COOTBETCTBUHU C IPABUIIAMU TEXHUKU O€30MaCHOCTH
py 0OpaIlleHUH C BEIIECTBAMU U JIa0OPaTOPHBIM 000PYIOBAHUEM;
MPEJICTABIIATH PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (hopme
3aIiCH yPaBHEHUH COOTBETCTBYIONINX PEAKITUN U POPMYITHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIHTATOB




OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpY>KaroLlEel Cpeibl,
[peECypcocOepeKeHUI0,
[PUMEHSTH 3HAHUS 00
M3MEHEHUU KIIMMara,
[TPUHIIMIIBI
OEPEIKITUBOTO
IPOM3BOJICTBA,
HPPEKTHBHO
IeiCTBOBATH B
UpE3BBIYANHBIX
CUTYaIUAX

B 00J1acTH 3K0JIOIrM4€CKOr0 BOCIIUTAHUS

- chOPMUPOBAHHOCTh  IKOJIOTHYECKOH  KYJIBTYPHI,
[TOHUMaHUE BIIUSIHUS COIIMAIbHO-3KOHOMHUYECKHX
[MPOLECCOB HA COCTOSHHE NPUPOJHOM W COLMAIBHOM

Cpebl, OCO3HaHUE r7100a7IbHOTO XapakTepa
DKOJIOTHYECKUX MPOOIIeM;

- IUIAHUPOBaHWE ¥  OCYIICCTBICHHE JCHCTBUH B
OKpyXalolled cpelne Ha OCHOBE 3HAHUS  LeJeH

YCTOMYMBOTO Pa3BUTHUs YEIIOBEYECTBA;

AKTUBHOEC HENPUATHE JEHUCTBHUM, IPUHOCALIUX BpeE[
OKpYXKarollen cpene;

- YMCHHE IIPOTHO3UPOBATH
PKOJIOTMYECKHE IIOCJIEACTBHS
[ICHCTBHM, IPEAOTBPAILATD UX;

- pacIIMpeHHE OIbITa JEATEIBHOCTH JKOJIOIMYECKOH|
HaIIPaBJICHHOCTH;

- OBJAJCHHE HABBIKAMHU Y4EOHO-HCCIIEOBATEIIBLCKOM,

HeOJIaronpUsITHHIE
MPEATNPHUHAMAEMBIX

[MPOEKTHON U COLIMATIbHOM JIEATEIIbHOCTH;

- cpopMHpOBATH MPEACTABICHUSA: O XUMHMUYECKOW COCTaBISAIOLICH
CCTCCTBCHHOHaquOﬁ KapTUHbl MHUpA, POJIM XUMHH B IIO3HAHUU
ABICHUH NpUpOAbl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (PYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelIeHHs] TMPaKTHYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHSI K CBOEMY 37I0POBBIO U IIPHUPOTHON CPEAE;

- YMETb CO0JII01aTh IIPAaBUJIA IKOJOTUYECKH 11EJIECO00Pa3ZHOIO
IIOBCACHUS B 6BITy n prI[OBOﬁ ACATCIIbHOCTU B LEIAX COXPAHCHUA
CBOETO 3/I0POBbS U OKPYKAIOLIEH IPUPOIHOMN CPEJIbl; YYUTHIBATh
OITaCHOCTb BOSHGﬁCTBHﬂ Ha )XUBBIC OPpraHU3Mbl OIMMPEACIICHHBIX
BEIIIECTB, IOHUMAasl CMbICJI IIOKa3aTessl MpelesIbHON JOIyCTUMOM

KOHIICHTPAIIUH

IIK 4.2 OcymiecTBasTh
OLIEHKY 3KOHOMHUYECKOM|
b dexTuBHOCTH
MPON3BOICTBEHHOM
esITeIbHOCTH
00CITYKHUBAIOIIETO
repcoHasna
TETIOTEXHUIECKOTO
000pYIOBaHUS W CHUCTEM
TeTuIo- u
TOTUTHBOCHA0KEHUS

IPUHUMATh  LEIM  COBMECTHOM  JIESITEIBHOCTH,
OpPraHU30BbIBaTh M KOOPAWHUPOBATH JEHUCTBUSA IO €€
TOCTHMKEHUIO: COCTABJIATH IUIaH JEHCTBUM, PACIIPENEIIATH
poJIM C Y4YEeTOM MHEHHH YYaCTHHUKOB OOCYXJaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBATH U BBHIMIOJHATH PAa0bOTy B YCIOBUSX
pealbHOTO,  BUPTYalIbHOTO M KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

Bnagets cucteMoll XUMUYECKUX 3HaHUM, KOTOPast BKJIFOYAET
noHaTHs: pH pacTBopa. YMeTh 3KCIEPUMEHTAIBHO ONPEETATh
KECTKOCTH BOJBI METOJJOM TUTPOBAHUS.

3HaTh OCHOBHBIE CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJbL. 3HATH O
3aBHCHUMOCTH XUMUYECKUX CBOMCTBaX METaJljIa OT €T0 MOJIOXKEHUS B
NEepPUOANYECKOM CHCTEME, YCIOBUSIX 00pa30BaHMs METaNINYECKOM
CBSI3H, IPUUMHBI IPOXOKIECHUS DJIEKTPUUECKOTO TOKA

3HaTh MaTepuaisl (IPOBOJAHUKH U U30JISITOPHI), UCIIOJIb3YEMBIX JJIs
IIPOU3BOJICTBA U PEMOHTA DJIEKTPUYECKOTO U JIEKTPOMEXaHUUYECKOIO
000pyIOBaHUA.




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJBbHON YUEBHOM

TACIATLITAHBI

2.1. O0beM 0611e00pa3oBaTeIbHON Y1eOHOM TUCHUIINHBI U BBl Y4eOHOH

DA00ThI

Buj yueOHoii padoThl O0bem yacoB
O0BbeM 00pa3oBaTeIbHON MPOrpaMMBbl THCIUTLINHDI : 82
caMOCTOsITelIbHAas paboTa (eciau IpeayCMOTPEHO) 0
BO B3aMMOJICUCTBUU C MPEMNOIaBaTeIeM 82
OCHOBHOe co/Iep:KaHue: 76
TEOPETUIECKOe 00ydeHNe 56
MPaKTUYECKHE 3aHSATHUS . 20
nabopaTtopHbie pabOTHI (€CIIH MPETYCMOTPEHO) 20
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUE (CoIepKAHNe 4
MPUKJIATHOTO0 MOYJIs):
TEOpEeTUYECKOe 00yUeHHe 2
MPAKTUYECKHUE 3aHSITUS 2
nabopaTtopHbIe padOTHI (€CIIH MPETYCMOTPEHO) 2
KOHCYJIbTAINH 0
IpomexxyTounas arrectanus npooaurcsi B popme (Qugh. 3auema 2




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

HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aLNU O6bem | ®opmu
pa3aesioB U TeM AeATeTbHOCTH 00y4aroIMuXCs 4acoB | pyeMbl
e
KOMIIEe
TeHIU
"
1 2 3
OcHOBHOe co/Iep:KaHue
Pa3nes 1. O01mas u Heopranmyeckasi XuMHsl
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2 OK 01.
3HadyeHue xumun | 1. 3HaueHHE XUMUU NPH ocBoeHuH crierranbHocTerd CITO TexHruecKoro npogus
B 2. Hayuynble METO/IbI TO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUN
popeCcCHOHANBH | 3. Pojib SKCIIEPUMEHTA U TEOPHH B XMMUU
Oif ICATENBHOCTH | 4, MopennpoBaHue XMMUYECKUX IPOLECCOB
Tema 1.2. llepuoanuecknii 3axon JI. 1. MeniesneeBa u crpoeHne aroma
Tema 1.2.1 CopepxaHue yueOHOro Marepuaia 2 OK 01.
ITepuonuueckuii | 1. Tlpeamer Heopranudeckoir xumuu. Kiaccudukaiusi HEOpraHMYECKHX BemlecTB. [IpocThie M CIOXKHBIE
3aKOH BEIIIECTBA.
NN .MenneneeBa | 2. B3auMOCBs3b OHATHI aTOM, MOJICKYJIa, JIEMEHT
3. IlonsATue amoTponuu
4. Tlepuoanueckas cucreMa xumuueckux anemeHToB [[.1. Menaeneesa. ®usndeckuii cMbich [lepuogmdeckoro
3akoHa JI.11. Menneneesa. Otkportue /1. 1. MenneneessiM [leproauueckoro 3akona. Ilepuoanuecknii 3aKoH B
dbopmynuposke J1. 1. Menneneea. MupoBo33penyeckoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akona J1.1.
Menneneena. [Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.
5. [lepuoanueckas Tabnuia XUMUYECKHUX JIEMEHTOB — Tpaduueckoe 0ToOpaKeHUE MEPUOTNIECKOTO 3aKOHA
6. CTpyKTypa nepruoIu4eckoii TabIuIIbl: MeproIbl (Malible U OOMBINNE), TPYNIHI (TIaBHAs U TOOOYHAST)
7. CoBpemenHas hopmynupoBka [leprnonnueckoro 3akoHa
8. 3nauenue Ileproauueckoro 3akoHa u Ilepronnueckoit cucteMsl xumuueckux 3neMentoB [[. . MenneneeBa
JUTSl pa3BUTHS HAYKU U TIOHUMAaHUsI XUMUYECKOW KapTUHBI MUpa
9.IlpakTHveckue 3alaHus Ha YCTAHOBJCHUE CBS3W MEXKIYy CTPOCHHEM aTOMOB XHUMHYECKHX JJIEMEHTOB H
MEPUOIMUECKMM HU3MEHEHHEM CBOMICTB XHUMHUYECKHMX OJJIEMEHTOB M HMX COEJIMHEHHH B COOTBETCTBUHU C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Copep:xanne yueOHOTo MaTepuana 2 OK 01.




Tema 1.2.2

CrpoeHue aToMma.

CocraBneHue
AIIEKTPOHHBIX
dbopmys1 aTOMOB
DJIEMEHTOB.

1. CoBpeMeHHast MOJIeIb CTpOeHUs aToMa. CUMBOJIMYECKHH SI3bIK XUMUU. X UMUYECKHUI 2JIEMCHT.

2. AToM — cio)kHas yactuia. Japo (IpoToHbI M HEUTPOHBI) U SJIEKTPOHHASE 000JI0YKA, U30TOIBI

3. CTpOGHI/IC QJICKTPOHHBIX 000JI0UEK aTOMOB DJIEMEHTOB MaJIBIX ICpruoaoB

4. OCcoOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX O0OJIOUEK aTOMOB 3JIEMEHTOB OOJBIINX TEPUOAOB (TIEPEXOIHBIX
2JIEMEHTOR)

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

6. DieKTpOHHbBIE KOHDUTYpPALIH AaTOMOB XUMHUUYECKHUX dIIeMeHTOB. Kitaccubukarys XMMUIecKnuX 2JIeMEHTOB (-
, p-, d-251eMeHTHI).

7. Pemienue IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3a;[aH1/1171 Ha XapakKTCpu3aluur XUMHUYCCKUX
9JIEMEHTOB «MeTauindyeckue / HeMeTaInUYeCKHe CBOMCTBA

Tema 1.3 OcHoOBHBIE TOHATHA U 3aKOHBI XUMHH

Tema 1.3.1 Coaep:xanue y4eOHOIro MaTepHuaJia OK 01.
3aKOHBI 1. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTAB BEIIECTB
MOCTOSIHCTBA 2. XMHYeCKHUe 3HaKU U HOPMYIIbI
COCTaBa U 3. 3aKOH COXpaHEHHUS MACCHI BEIECTB
COXpaHCHUA 4. KonnuecTBo BeniecTBa. 3aKOH NOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpPBI
MacChl BEWICCTBA | 5, PemieHue 3a/laHuil HAa MCIOIb30BaHNE XUMUYECKON CUMBOJIMKHM U HAa3BaHHUM COCTUHEHHI 1O HOMEHKIIAType
MEXYHapOJAHOIO COK3a TEOPETUYECKON M MPUKIAAHON XUMHUHM M TPUBHUAIbHBIX Ha3BAHUN JUISI COCTaBJICHUS
XUMHUYECKHX (OPMYNT JBYXaTOMHBIX COEIUHEHMH (OKCHAOB, Cyab(QUAOB, THIPUIOB M T.I.) U JPYTUX
HEOPraHMYECKHUX COCUHEHUH OT/IEIbHBIX KJIACCOB.
Tema 1.3.2 Conepxanue yueOHOro MaTepuasa OK 01.
Pacuetsl no 1. IloHATHE CTEXMOMETPUM
XUMHYECKUM 2. OTHOCHTENbHBIE AaTOMHAsI U MOJICKYJISIPHAsI MacChl
q)OpMyHaM " 3. Mo Kak equHUIAa KOJIMYECTBA BEIIESCTBA. MOJ‘ISIpHaS{ Mmacca.
YPaBHCHUSAM 4. KonnuecTBEeHHbIE OTHOIIEHHS B XUMHH. OCHOBHBIE KOIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 110

YPaBHEHUSAM XUMUYECKUX PEAKIINN.

5. 3aKOHBI COXpaHEHUs MacChl ¥ 3HEPTruu. 3akoH ABoraapo. MonspHselil 00beM ra3oB. OTHOCUTENbHAS
IJIOTHOCTH r'a30B.

6 PacdeTsl 10 ypaBHEHUSIM XUMUYECKHAX PEAKIHIA C HCIIOIB30BaHUEM MacChl, 00beMa (HOpMabHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BELIECTBA

Tema 1.4 Ctpoenue Beumecrsa. OnpenesieHne BUAa XUMHYECKOM CBA3H B MOJIEKYJIe

Tema 1.4.1

| Coneprxanne yuebHOro MaTepuana




Ctpoenue 1. DNeKTpOoOTPHIATEIBHOCTh, KaK OTHOCHTENIbHAs BEIMYHMHA. OJEKTPOOTPUIIATECIBHOCTh XHUMHYECKUX OK O01.
BELIECTBA. JJIEMEHTOB B COOTBETCTBUM C MX D3JIEKTPOHHBIM CTPOCHUEM W IOJOXEHHUEM B IEPUOJUYECKON CUCTEME OK 02
Onpenenenue xuMudeckux djementoB .M. MenaeneeBay [1K4.2
BUJA 2. KaTronsl, X 00pa3oBaHHe U3 aTOMOB B PE3YJIbTaTe MPOIECCa OKHCICHUS
XUMHYECKOM 3. AHMOHBI, UX 00pa30BaHKE U3 ATOMOB B pPe3yJIbTaTe Mpoliecca BOCCTAHOBJICHUS
CBA3M B MOJIEKYJIC | 4, MloHHAsl CBSI3b KaK CBSI3b MEXJly KATHOHAMHU M aHHOHAMM 3a CUET 3JIEKTPOCTATUUECKOTI0 IPUTSKEHUS

5. Kinaccudukanys HOHOB: 0 COCTaBY, 3HAKY 3apsi/ia, HAJIMYUIO THIPATHON 000I04KH

6. Monnble KpucTaiumueckie peneTki. CBOHCTBA BEMIECTB C HOHHBIM TUIIOM KPHCTAJTTMUECKONW PEHIETKH.

7. Mexanu3m 00pa30BaHusl KOBAJICHTHOM CBs3M (OOMEHHBIN U IOHOPHO-AKIIETITOPHBIH )

8. KoBaJleHTHBIE NTOJISIpHAsi M HENOJISIpHAs CBsAI3H. KpaTHOCTh KOBaJI€HTHOM CBSI3U

9. MoekynsipHbIE U aTOMHBIE KpHCTAUTHYECKUe pemeTKi. CBOHCTBA BEIIECTB C MOJICKYIIIPHBIMU U aTOMHBIMH

KPUCTAJNINYECKMMH PEIIETKAMH.

10. Merayuinyeckasi KpUCTAJUIMYECKasl PelIeTKAa U METAJIMYECKasi XUMUYECKasl CBSI3b.

11. DnekTpuueckuil TOK Kak HalpaBJIEHHOE JIBUKEHUE 3JIEKTPOHOB B MaTepHaax UMEIOIIMX METaJUIMYECKYIO

CBSI3b.

12. BonoponHas cBsA3b, KaK IPUMEP MEKMOJIEKYJISIPHON CBS3H

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

arperaTHoro COCTOSIHMSI B Ipyroe

14. Kpucrannuueckue 1 aMopgHbI€ BEIECTBA.

15. 3aBucumocTh (U3MUECKUX CBOWMCTB BELIECTBA OT THMA KPUCTANIMYECKOW pElIeTKU. 3aBHCUMOCTh

XMMHYECKON aKTMBHOCTH BELIECTB OT BUJA XMMHUYECKOHN CBA3M U TUIA KPUCTAIUNIMYECKON pemeTku. [TpuunHel

MHOr0o00pa3usl BEIIECTB
Tema 1.5. Knaccupukanus HeOpraHm4ecKuX COeJUHEHHI U UX CBOMCTBA
Tema 1.5.1. Coneprkanne y4eOHOro Marepuania OK 01.
XUMHUUECKUE 1. Knaccuguxkanus, o0CHOBHbIE, aM(OTEpPHBIE U KUCIOTHBIE OKCHIbI OK 02
CBOMCTBA 2. 3aBUCUMOCTb XapakTepa OKCHJIa OT CTENEHH OKUCIIEHHs 00pa3yIoNIero ero Merasuia OK4
OKCHJI0B 3. Coneobpa3yromue U HecoJIeo0pa3youe OKCUIbI

4. X¥Mn4ecKkue cBOWCTBAa OKCHIOB

5. Ilosnyyenue okCua0B
Tema 1.5.2. Conepxanue yueOHOro MaTepuasa
XHUMHYECKUE 1. OcHoBanus Kak ekTposnnThl. Kiaccudukanus ocHOBaHUHN 1O pa3IMyYHBIM MPU3HAKAM
CBOWCTBA 2. XMMUY€ECKUE CBOWCTBA OCHOBAHUH B CBETE TEOPHUH AIEKTPOIIUTUIECKON JUCCOLMALIUI
OCHOBaHHUM 3. Pa3no)keHne HEpacTBOPUMBIX B BOJIE OCHOBAHUM




4. OCHOBHBIE CITOCOOBI TTOJTYYE€HUSI OCHOBAHUA

Tema 1.5.3.
XUMHAYECKHE
CBOMCTBA KHUCIIOT

Coneprkanue y4eOHOro MaTepHuania

1. KucnoTsl kak OJICKTPOJINTEI. KJ'IaCCI/I(bI/IKaHI/IH KHCJIOT 110 pa3JIMYHbIM IIPHU3HAKAM

2. XMMHUY€ECKUE CBOWCTBA KUCIIOT B CBETE TEOPUH JIEKTPOIUTUUECKOMN TMCCOLUALINN

3. OcoOEHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHUCIIOT C METAJIIaMHU

4. OCHOBHBIE CTIOCOOBI OJTYYEHUSI KUCIOTHI

Tema 1.5.4.
XUMHAYECKHE
CBOMCTBA coyel

Coneprkanue y4eOHOro MaTepraia

1. Conu kak QJICKTPOJIUTEI. Comn CpE€AHUC, KUCJIBIC 1 OCHOBHEIC

2. X¥MUY€ECKHUE CBOWCTBA COJIEH B CBETE TEOPUHU AIEKTPOJIUTUUECKON JUCCOLUALII

3. CriocoOsl nostydeHus conei

4. T'uaponus coneit

5. Pemienune mnpakTHUeCKUX 3aJaHUNA MO KIacCU(pUKALMK, HOMEHKIAType W XHUMHUYECKUM dopMmyiaam
HEOpPraHMYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB (yrapHblil Ta3, yIJIIEKUCHbINA ras3, aMMHakK, ramieHas U3BeCTb,
HeraiieHasi U3BeCTb, MUTHbEBAsl COJAA W IPYIHX): HA3bIBaTh U COCTABIATH (OPMYIbI XMMHUYECKHX BEIECTB,
OIIpeAEIATh IPUHAUIEKHOCTD K KJIacCy.

HcTounuku xumuueckoi nHpopmaluu (CpecTB MmaccoBoit nHpopmaruu, cets Muatepuer u npyrue). [louck
nHOpMAIMY TI0 Ha3BaHUSM, HICHTH(HUKATOpaM, CTPYKTYPHBIM (opmMyraMm

Temarnka MpakTHYCCKUX 3aHITHH U JTa0OPATOPHBIX paboOT

Tema 1.5.5.

1. JlaboparopHnas pabota Nel: V3ydyeHne cBONCTB OCHOBHBIX KJIAaCCOB HEOPTAHUUYECKUX COSAMHEHUN

Tema 1.6. PacTBopbI, 2JIEKTPOTUTHYECKAS JUCCONMALMS

Tema 1.6.1
CBOJICTBa BOBL.
PactBopsI

Copep:xanne yueOHOTo MaTepuana

1. Bosta, anHomanbHbIe CBOWCTBA BOJIBI, OJSPHOCTH MOJIEKYJ BOJIBI

2. Bona xak pactBoputens. PacTBopeHne kak GpU3MKo-XUMHUYECKUH Mpoliecc.

3. PactBopuMocTh BeriecTB. MaccoBasi J10J1sl paCTBOPEHHOTO BEIIECTRA.

4. Cwmblc 1OKa3aTess NpeesibHO T0MyCTUMOM KOHIIEHTPALMK U €r0 UCIOIb30BaHUE B OLIEHKE IKOJIOTHYECKOM
0€30aCHOCTH.

5. [IpaBuiia 3K0JIOTMYECKH 11€J1€CO00Pa3HOrO MOBEACHUS B OBITY U TPYAOBOM AESITEIBHOCTH B LENSIX
COXpaHEHUs CBOETO 370POBbS U OKPYKAIOLLEH IIPUPOJIHOMN CPEIIbI; OIIACHOCTH BO3ACUCTBUS HA KUBBIE
OpraHU3Mbl ONIPEJIETICHHBIX BEIIECTB.

6. Perenrie mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PaCTBOPHI, HCIIOIb3yeMbIe B OBITOBOH U
MTPOM3BOJICTBEHHOM JESATEIHHOCTH YEIOBEKA

Copep:xanne yueOHOTo MaTepuana

1. ITonsiTue 0 qUCIEpPCHON CUCTEME

OK 01.
OK 02
OK4




Tema 1.6.2 2. lucniepcHas (aza u IUCTIEpCUOHHAS Cpea
HucnepcHsie 3. Kinaccudukanms TuCrepcHbIX CHCTEM
CHUCTEMBI. 4. TloHsATHE O KOJUIOMJHBIX CUCTEMAX
Temarnka MpakKTUYECKUX 3aHITHIA U 1a00PaTOPHBIX padoOT
Tema 1.6.2 1. JTaboparopnast pabota No2: O3HaKOMJICHHE CO CBOMCTBAMHM JTUCIIEPCHBIX CHCTEM
Tema 1.6.3 Copep:xanne yaeOHOro MaTepuana
Onexrponutudec | 1. Teopust 21eKTpONIUTHIECKON quccorayi. MoHbL. DIIeKTPONUTHI, HEAIEKTPOJIUTHL

Kasa gucconuainms.

2. Mexanu3Mel 3J'IeKTpOJ'II/ITI/I‘-IeCKOI71 Jucconuranuu aJjisl BCICCTB € Pa3JIMYHbIMU THIIAMHA XHUMHYCCKOM CBSI3U

3. 'uipatupoBaHHbIE U HETUAPATUPOBAHHBIE HOHbI

4. CTeneHb JIEKTPOJUTHICCKON JUCCOIMAITIH.

5. pH pactBopa

6.CunpHble U claadbIe QJICKTPOJIMTBI

7.. OCHOBHBIE TTOJIOKECHHUS TCOPUU BHGKTPOJ'II/ITI/I‘leCKOI‘/JI Jucconuanmum

8. KnciaoTel, 0OCHOBaHUS U COJIM KaK JIEKTPOJIUTHI

Tema 1.6.4

Temartuka npakTUYECKUX 3aHITHI U 1a00paTOPHBIX padoOT

Jlaboparopuas padota Ne3 N3yduenue pH pa3nmudHbIXx pacTBOPOB € MTOMOIIBIO YHUBEPCAITBHBIX HHIANKATOPOB H
PH- meTpa.

Tema 1.7. Xumuueckne peakiuumn

Tema 1.7.1 Conepxanue yueOHOro MaTepuasa OK 01.
Knaccuduranms | 1. Knaccubukaims v THITBI XMMHYECKUX PEaKIMi ¢ y9acTHEeM HeopraHuueckux BeuiecT. CocTaBiicHHe
XUMHUYECKHX ypaBHEHMH peakluii COeIMHEHMs], Pa3I0KEHHsI, 3aMellleH s, OOMeHa, B T.4. peakiuii ropeHus . Peakuun
peakuui COEJIMHEHMS, Pa3JIOKEHUs, 3aMellleHusl, oOMeHa

2. Karanutnueckue peaxkiuu.

3. OOpatuMble 1 HeOOpaTUMBIE PEAKLIUU

4. 'oMOT€eHHbI€ U TeTepOreHHbIE PEAKIINH

5. DK30TepMHUYECKHE U DHIOTEPMUYECKUE PEAKIIUU

6. TeroBoit 5pPeKT XUMUIECKUX PEAKITUN

7. TepMOXMUMHWYECKUE YPABHEHUS
Tema 1.7.2 Conepxanue yueOHOro MaTepuasa OK 01.
Peaxnuu nonnoro | 1. O6paTHMOCTh XUMHUYECKUX peakInii, 00paTuMbIe M HEOOpATUMBIE pEaKIIuU OK 04

obMmeHa

2. XMHAYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIEeHUs

3. Peakmun noHHoro ooMeHa.




4. CocraBieHHe peakuii HOHHOTO OOMEHa IyTeM COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX
YpPaBHEHU.

5. KuciaoTHO-OCHOBHEBIE PECaKInu. 3a,[[aHI/I$I Ha COCTaBJICHHUEC MOHHBIX peaxunﬁ

Temarnka MpakTUYECKUX 3aHITHIA U 1a00paTOPHBIX padOT

Tema 1.7.2 1. JJaboparopnast pabota Ne4: M3ydyeHue peakiuii HOHHOTO oOMeHa
Tema 1.7.3 Copepxanne yaeOHOro MaTepuana OK 01.
OKHCIUTENBHO- 1. OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMN M HAXO0XKJACHUE CTEIIEHN OKHCIICHHS JIEMEHTOB U HOHOB OK 04
BOCCTAaHOBUTENbH | 2. OKUCIUTENb U BOCCTAHOBJIEHHE. BOCCTaHOBUTENb U OKUCIICHUE
bIC pCAKIINN 3. Merop 3JeKTpOHHOT0 OanaHca JJisi COCTABJICHUS YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
4.OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE, TPOM3BOACTBEHHBIX MPOLIeCcaxX U
KU3HENICSITEIIbHOCTH OPraHU3MOB
Tema 1.7.3. TemaTuka NMpakTHYECKUX 3aHATUN U 1a00paTOpHBIX paboT
1. JlaboparopHast pabota Ne 5: M3ydueHne OKMCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIUN
Tema 1.7.4 Copep:xanue yueOHOro MaTepuana OK 01.
CkopocTh 1. [loHsiTHE O CKOPOCTH XMMUYECKUX PEAKIUH. OK 04
XUMHUYECKHUX 2. 3aBUCHUMOCTb CKOPOCTH XMMHYECKUX PEAKIUI OT Pa3IuYHBIX (DaKTOPOB: IPUPOJIBI PEArUPYIOIINX BEIIECTB,
peakiui WX KOHILIGHTPAIUH, TEMIEPATyphl, TOBEPXHOCTU CONMPUKOCHOBEHHUS U MCIOIb30BAaHUS KAaTAIU3aTOPOB
3. Pemenne nmpakTHKO-OPHCHTUPOBAHHBIX 3a/IaHUH HA aHAIN3 (AaKTOPOB, BIHSIONINX HA N3MCHEHHUE CKOPOCTH
XUMHUYECKON peaklnu, B T.4. C MO3ULIUN IKOJIIOTUYECKH 11eIeCO00Pa3HOTo MOBEIEHHUS B OBITY U TPYAOBOMH
JESITeTLHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIICH MPUPOTHON CPEJIbI.
4. Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33/IaHUN HA MpuMeHeHue npuHimna Jle-IlaTenbe 171 HaX0XKACHUS
HaIpaBJIEHUs CMEIIEHUS PAaBHOBECUS XUMUUECKOW PEaKIMK U aHalu3 (PaKTOpOB, BIUSIONINX HA CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHUS
Temartnka npakTHYECKUX 3aHITUN U Ta00PAaTOPHBIX paboT
Tema 1.7.4 Jlaboparopnas pabota Ne6: M3yueHne ckopocT XMMHUUYECKUX peaKklui
Tema 2 MeTasibl
Tema2.8.1 Conepxanue yueOHOro MaTepuasa OK 01.
Merannsl - 1. Oco0eHHOCTH CTPOEHUSI aTOMOB M KPHUCTAJJIOB METAJIOB OK 04
MPOCThIE 2. duznyeckre CBONCTBA METAJIIOB
BEIIECTBA 3. Knaccudukanys MeTaioB 10 pa3InyHbIM IpU3HAKAM

4. DeKTpOXUMUYECKUH s HANPSHKEHUM METaJNIOB




5. 3aBUCUMOCTb IEKTPOOTPULIATEIBHOCTH METAJUIOB U UX XUMHUYECKUX CBOMCTB OT MOJI0XKEHUS B
IIEPUOIUYECKON CUCTEME.

6. Meraibl UCIIONIb3yeMble B KAUECTBE TPOBOJIHUKOB IPU U3TOTOBJIEHUH JIEKTPUUECKOT0 U
IIEKTPOTEXHUUECKOT0 000pyJOBAHHUS.

7. HpaKTI/IKO- OPHUCHTHUPOBAHHBIC 3a/JlaHUs 110 OIIPCACIICHHUIO OIITUMAJIBHBIX MAaTCPpUajIOB ITPHU U3IOTOBJICHUHU U
PEMOHTC SJICKTPUYCCKOI'O M SJICKTPOMEXAHUYCCKOT'O O6Op}IZ[OBaHI/ISI.

8.0061mue criocoos! noiayuyeHus: MmetauioB. [lonarue o meramtyprun. [lupomerannyprus, THAPOMETAIUTYPrust U
anexTpoMmetastyprust [lonsiTue MetauioTrepMuu, NpUMEHEHUE

9. Cninabl yepHble U LiBeTHbIE. TpeGoBaHUs K MaTepHaiaM UCIOIb3YEMBIM B AJIEKTPHUECKOM U
IEKTPOMEXAHUYECKOM 000PYI0BaHHH.

Tema 2.8.2
XuMuueckne
CBOMCTBA
METaJJIOB

Copep:xanue yueOHOro MaTepuana

1. XuMuyeckue CBOMCTBA METAJLIIOB

TemaTuka NpakTHYECKUX 3aHATUN U J1a0OPATOPHBIX padboT

1. JlaboparopHast pabora Ne7: 3ydeHre XUMHYECKHX CBOWCTB METAJIIOB.

Pa3nen3. Opranudeckasi XuMus

Tewma 3.1. Teopust | Conepkanue yaeOHOro MaTepuaa OK 01.
XUMHUYECKOT O 1. IlpuposHble, UICKYCCTBEHHbIE U CUHTETHUECKUE OpraHuyeckue BemecTBa. CpaBHEHHE OPraHUYeCKUX OK 02
cTpoenus A.M. BEIIECTB C HEOPTAHUIECKUMHU
byrtneposa 2. IloHsTHE BaJ€HTHOCTh. XMUMHUYECKOE CTPOCHHE KaK MOPSAIOK COSTUHEHUS aTOMOB B MOJIEKYJIbI

10 BaJICHTHOCTH

3. OCHOBHBIE MOJIOKEHUS] TEOPUU XUMHUYECKOT'O CTPOCHHUS

4. Xummaeckue GopMyIbl 1 MOAETH MOJIEKYJT B OPraHMYECKOW XUMUHU

5. Knnaccugukaniys BeecTB 1o CTPOSHHIO YIIIEPOJHOTO CKeJleTa M HaJIN4UKI0 (PYHKIMOHAJIBHBIX TPy

6. HomeHknatypa opraHMyeckix COeAMHEHUH OT/IENIbHBIX KJIaCCOB (HACBIIIEHHbIE, HEHACBIILICHHbIE U

apOMAaTHUYECKHE YTIIEBOJIOPOJIbI, CIIUPTHI, PEHOIIBI, aJIbIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)

7. CocraBiieHue MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHMUECKUX BEIIECTB OTAEIbHBIX KJIACCOB,

WCTIONB3Ys MX Ha3BaHUS IO CUCTEMAaTHYECKOW U TPUBUAILHOW HOMEHKIIAType (ITHIICH, alleTHIICH, TIUIIEPHH,

¢denon, popmanbIeru, yKCycHasi KUCJIOTa, TIUIIHH).

8. Pacuetsl npocreiiiieit popmysbl opraHMuecKoil MOJIEKYJIbl, HCXO U3 3JIEMEHTHOro cocTana (B %)
Tema 3. 2. Conepxanue yueOHOro MaTepuasa OK 01.
CocraBnenue 1. W3omepus v n30MepHl.
CTPYKTYPHBIX 2. ["oMOI0TH 1 TOMOJIOTHSI.
(opmyin 3. Penienne npakTHYECKUX 3a]a4 MO NOCTPOCHUIO CTPYKTYPHBIX (hOPMYIT H30MEPOB ¥ TOMOJIOTOB.




H30MCPOB U
T'OMOJIOT'OB

Tewma 3.2. YrineBogopoasl U UX MPUPOTHBIC HCTOUHUKH

Tema3.2.1
AJKaHEbI

Coneprkanue y4eOHOro MaTepraia

1. AnkaHbBI: TOMOJIOTHYECKUM psaa, n30MEPHUA 1 HOMCHKIIaTypa aJIKaHOB

2. X¥MHYeCKHe CBOMCTBA aJIkaHOB (MeTaHa, 9TaHa): TOpeHHe, 3aMeIIeHIe, PA3JI0KEHHE, JeTHIPUPOBAHUE

3. HpI/IMeHeHI/Ie aJIKAaHOB HA OCHOBE CBOMCTB. FopeHHe METaHa KaK OJHWH U3 OCHOBHBIX HCTOYHHKOB TCIIJIa B
MMPOMBINIJICHHOCTH U 6LITy.

4. Homenxknarypa IUPAC

OK 0I.

Tema 3.2.2
Ankensl. JlueHsl

U KayqyKu

Copep:xanue yueOHOro MaTepuana

1. OtuneH, ero noyiyueHue (JEruIpupoBaHUEM 3TaHA, IENOJUMEPHU3AIMEH TOIUITUIICHA)

2. 'omonoruueckui pAA, U30MEpUA, HOMCHKJIATYpPA aJIKCHOB

3. XuMHYecKre CBOWMCTBA 3TUIICHA: TOPEHHUE, KaUeCTBEHHBIE peakiy (00ecBeYMBaHNE OPOMHOM BOJIBI U
pacTBOpa nepMaHraHara Kajuaus), Tuapatanus, noJIMMepu3alus

4. TlpumeneHune >TUIICHa HA OCHOBE CBOMCTB

5. IloHATHE 0 AMEHaxX Kak yriaeBOAOPOAax C ABYMs IBOWHBIMU CBSI3SIMHU

6. ConpsbkeHHbIe TueHbl. XMMHUYeCKHe CBOicTBa OyTanueHa-1,3 u uzomnpena: odecuBeuynBaHue OPOMHOI BOJIBI
Y TIOJIMMEPU3AIs B KAyuyKu

7. HarypaJIbHBIN U CUHTETUYECKHUE KayYyKU

8. Pe3uHa: noHsTHE, IPUMEHEHHUE, CIIOCO0 MOTyUEHHs

9. HpI/IMCHeHI/IC N30JIAIMUOHHBIX MATCPHUAJIOB B 3JICKTPHUYCCKOM U 3JICKTPOMEXAHNUYCCKOM 060py,I[OBaHI/II/I.

OK 01.
OK 02
[1K4.2

Tema 3.2.3
AJKUHEI

Coneprkanne y4eOHOro MaTtepuasa

1. Aetnien

2. XMMHUYECKUE CBOIMCTBA alleTUJICHA: TOpEHHUE, 00eCIIBEUNBAaHHE OPOMHO¥ BOIBI, TPHCOCTINHEHHUI
XJIOPOBOJIOPO/IA ¥ THIPATALIUS

3. HpI/IMCHCHI/Ie alleTUJICHAa Ha OCHOBE CBOMCTB

4. MexxiraccoBasi HK30MEpHs C aJIKaJIMeHAMHU

5. Ha3BaHusl HenpeienbHbIX YIiIeBOA0po0B 1o HoMeHKiaType IUPAC

6. FOpeHI/Ie AlCTUJICHA KaK HCTOYHHK BBICOKOTECMIICPATYPHOT'O IMJIAMCHH JIJISI CBAPKU U PE3KH MCTAJJIOB

OK 01.

Tema3.2.4
ApeHBL.
[IpuponHsie

Copepxanre yaeOHOT0O MaTepuana;

1. ITonsaTue Gensona

2. XuMU4eCcKre CBOMCTBA OE€H30J1a: TOPEHUE, PEAKIINU 3aMeIIeHUs (TaJIOTeHUPOBAaHNE, HUTPOBAHUE)

3. [Ipumenenne GeH3051a HA OCHOBE CBOMCTB

OK 0I.




UCTOYHUKH 4. [TpupoHbIii ra3: cOCTaB, MPUMEHEHHE B KAYECTBE TOIUIMBA
YIJIEBOLOPOIOB 5. Hedts: nonsiTue, coctas u nepepadoTKa
6. [leperonka Hedtu. Hedrenpoayktel: nmonsitue, Kiaccuduranus
Temarnka MpakKTUYECKUX 3aHITHIA U 1a00PaTOPHBIX padoOT
Tema 3.2.4 1. JTaboparopnast pabota Ne8: M3ydeHue CBOMCTB dTHIICHA M OCH30J1a, TTOJIYYCHHE STHIICHA

Tema3.3 Kuciopoaocoaep:kaime opraHudeckue coeTnHeHns 16

Tema
3.3.1CnupThI

Coneprkanue y4eOHOro MaTepraia

1. HOJ'Iy‘lCHI/IC 9TaHOJIa 6pO)KeHI/IeM TJIFOKO3bI 1 FH,I[paTaI_[I/ICI;'I OTUJICHA

2. 'mapokcuiibHas rpynmna Kak QyHKIHOHAIbHAS

3. Ilonsarue o MNpCACIIbHBIX OJHOATOMHBIX CIIMPTax

4. XuMHUYECKHE CBOMCTBA ITAHOJIA: B3aUMOJCHCTBUE C HATPHUEM, 00pa30BaHUE MPOCTHIX U CIIOKHBIX d(UPOB,
OKHCJICHHUE B aJIbJAETH]L

5. IlpumeHenue 3TaHoIa HA OCHOBE CBOWCTB

6. ['uiiepuH Kaxk mpeaCcTaBUTEIb MHOTOATOMHBIX CITUPTOB

7. KauecTBeHHas pC€aKius Ha MHOTOATOMHBIC CITMPTHBI

8. IlpumeHeHue raunepruHa

9. [lonsitue penona. dusnyeckre U XMMHUUECKHUE CBOICTBA eHoIa

10. B3auMHoe BIMsIHHE aTOMOB B MOJIeKyJie (heHOIa: B3aUMOJICHCTBHE C TUAPOKCHIOM HATPHUS U a30THOM
KHUCJIOTOH

11. IlpumeHenue gpeHosa Ha OCHOBE CBOICTB

Temarnka npakTUYECKUX 3aHITHIA U 1a00paTOPHBIX padoOT

OK 0I.
OK 02

Tema3.3.2.

1. JTaboparopHas pabota Ne9: M3ydyeHue CBONCTB OJHOATOMHBIX, MHOTOQTOMHBIX CITUPTOB U ()EHOJIOB

OK 01.
OK 04

Tema 3.3.3.
Bimsune sTanona
Ha OPraHu3M
YelIoBeKa

Copep:xanne yueOHOTo MaTepuana

1. Onpenenenne stanona mo 'OCT 18300-72

2. 3nayenue TepmuHa LD-50

3. SIBneHue «ArrjilOTUHHAOWW) SPUTPOIUTOB MO/ BOSI[CI\/’ICTBI/IGM 9TaHOJIa U €ro MOCJICACTBUA

4, q)}/HKI_II/II/I (I)CpMCHTa AJIKOT'OJIBACTUAPOrCHA34a. HN3meHeHue BLIpa6OTKI/I (I)CpMCHTa AJIKOTOJIbACTUAPOIrCHA3a
TP BOBHUKHOBCHUHA aJIKOTOJIbHOM 3aBHCHUMOCTH

5. @parMeHT Hay4YHO-TIONYJSPHOTrO GUIbMa «AJIKOTONBHBIN 3KCIepUMEHT». @parMeHT MmoKa3bIBaeT Hay4HOe
UCIIeZIOBaHUE, IPOBOIUMOE Ha J0OpoBOIbIax. CHATO SBJICHHUE arJIOTHHALMN SPUTPOLIUTOB, BIUSHUE ITAHOJIA
Ha CTPYKTYPY KPOBH, MAMSTh, CKOPOCTh PEAKIIMH YEIOBEKA.

OK 07

Copep:xanne yueOHOTo MaTepuana

OK.07




Tema

1. DHOOreHHBII U YK30I€HHBIN aJIKOroJib. MeXaHW3M BO3ZHUKHOBEHUS AJIKOIOJILHOHU 3aBUCUMOCTU

3.3.4.Ankoronmu3 | 2. Ctaguu ajJKoromM3Ma, uxX MPU3HAKK
M, €ro 3. 3meHeHue BbIpabOTKH (hepMEeHTa alKOroJIbAEerHIpOreHasa pyu BOSHUKHOBEHUH aJIKOIOJIbHOM
NOCJICACTBUA U 3aBUCUMOCTU
NPEAYNPEKACHUE | 4, 310poBbIN 00pa3 )KU3HU
5. ®parmenT Hay4HO-TIONYJsIpHOTO (hrimbMa «CMepTenbHBIN BBIOOP». B punbme paccMoTpens! ctaauu
AJIKOT0JIN3Ma, BIMSHUE (PepMEHTa aJIKOroJbAErHAPOreHasa, NPUYUHbI (POPMUPOBAHMS ATKOTOJIbHON
3aBUCHMOCTH.
Tema3.3.5. Coneprxkanue y4eOHOro MaTepuasia OK 01.
AJpIeruasl. 1. Ilonsitue 06 anpaernaax. AnpaeruaHas rpynmna kak QyHKInoHaIbHas OK 02
Kap6onoBbie 2. ®opManbIErU/ U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBJICHUE B
KHCJIOThI COOTBETCTBYIOIUI CIIUPT
3. [losyueHue ajibJIeru1I0B OKMCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB
4. Ilpumenenue Gpopmaibaeruia Ha OCHOBE €ro CBOWCTB
5. Ilonsarue o kap6oHOBBIX KucaoTax. KapbokcunpHas rpynmna Kak QyHKIIMOHAIbHAS
6. 'omonornyeckuii psit IpeeabHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX KUCIOT
7. IlonydyeHue kapOOHOBBIX KHCIOT OKHUCIEHUEM aJIbJIETHJI0B
8. Xummnueckue cBOMCTBA YKCYCHOW KMCIIOTHI: OOIIME CBOMCTBA C MUHEPAJIbHBIMU KHCIOTAMU U PEAKIIMS
srepudukanmu. IlpumeHeHne yKkCycHOM KMCIOThl HA OCHOBE CBOMCTB
9. Briciine )XUpHbIE KUCIOTHI Ha IPUMEPE NaTbMUTHHOBOM M CTEapUHOBOM
Tema Conepxanue yueOHOro MaTepuasa OK 01.
3.3.6.CroxxHbIe . [lonmyuenue cioxHbIX 23(UPOB peakueil arepruduKanun OK 02

3(hUPBI U KUPBIL.

. CnoxHble 3¢upbl B IPUPOJIE, X 3HAYCHUE

. [lpumeHeHune cioxHbIX 3(UPOB HA OCHOBE CBOICTB

. Kups! kak ciaoxuble 23¢pupsl. Knaccuduxanms xupos

. XUMHUYECKHE CBOMCTBA JKUPOB: TUAPOJIN3 U TUAPUPOBAHUC KUJKUX KUPOB

. [IpuMeHeHne )KUpoB Ha OCHOBE CBOMCTB. MBUIa: OHATHE, COCTAB

Tema
3.3.7.YruneBonsl

NN N | R |WIN—

. YrieBobl, UX Kiaccu(uKanus: MoHOcaxapuabl (TIII0K03a, PpyKTo3a), qucaxapubl (caxaposa) v
noJincaxapuibl (Kpaxmal v HeJUTi0s103a)

8. I'moko03a — BelIeCTBO ¢ IBOWCTBEHHOUW (PYHKIIMEH — abJeTHA0CTHPT. XUMHUECKHUE CBOMCTBA TTFOKO3bI:

OKHMCJICHHEC B I'NNTFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJICHHC B COp6I/IT, CIIMPTOBOC 6p0>1<eH1/Ie

9. HpI/IMCHCHI/IC IJIFOKO3bI HA OCHOBE CBOMCTB




10. 3HaueHue yrieBOI0B B )KUBOI NPUPOJIE U KU3HU yesioBeka. [ToHATHe 0 peakusax NOJUKOHICHCALUHU U
T'MIPOJIM3a HA IPUMEPE B3aUMOIIPEBPAILIEHUI: TIIIOK03a <> MOJINCAXapu

Temartuka npakTHYECKUX 3aHIATHH U 1a00paTOPHBIX padoOT

Tema 3.3.7

1. JTaboparopHuast pabota Nel0Q: M3ydeHue CBOMCTB anbAeTHA0B, KAPOOHOBBIX KUCIOT U YTIIEBOJIOPOIOB

OK 0I.
OK 04

Tema 3.4A30TO0C0aEpKAIIME OPraHUYECKHE COeJHHEHHS

Tema 3.4.1.
AMUHEL

AMUHOKHCIIOTEL.
ITmacTtmac-cel

Copep:xanue yueOHOro MaTepuana

1. IlonsTue 06 amuHax. Anndarnvyeckue aMUHbI, X KJaccu(UKalus 1 HOMEHKJIaTypa

2. AHUJIVH KaK opraHndeckoe ocHoBanwue. [lomyueHne anmimHa u3 HUTPOOEH3071a

3. HpI/IMeHeHI/Ie aHWUJIMHA HA OCHOBE CBOMCTB

4. AMUHOKHCIIOTHI KaK aMm(oTepHbIe U YHKIIMOHAIBHBIE OPTaHUYECKHE COSAMHEHUS

5. Xummndeckue CBOMCTBAa aMMHOKHCIIOT: B3aUMOJICHCTBHE C IIeI0UYaMH, KUCIOTaMH U IPYT € APYTroM (peaxius
TTOJIMKOHICHCAITUH )

6. IlenTuaHas CBSI3b U MOJUICOTUIEI. HpI/IMeHeHI/IC aMHUHOKMCIIOT Ha OCHOBE CBOMCTB

7. Ilonsitue nonuMepoB. benku u noaucaxapuibl Kak OMONOJIMMEPBI

8. Ilmactmacchl: moHsTHE U cBOMCcTBa. [losyueHre noauMepoB peakueil nonuMepu3aluuu u
NOJIMKOHIeHcaluy. TepMonIacTuYHble U TepMOPEAKTUBHBIE I1acTMacchl. IlpeacraButenu miacrmMace

9. Bonokna, ux knaccudukanus. [Tomydenne BoaokoH. OTAeNbHBIC IPEICTABUTEIH XU-

MHYECKHX BOJIOKOH. MEeTOIbl CHHTE3A.

OK 01.

10 CpoiicTBa OpraHUYECKUX COEAMHEHUN OTJIENbHBIX KJIACCOB (TPUBHAJIbHASA U MEXIyHAPOIHAS
HOMEHKJIaTypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOTY4EHUs ): MIpeesibHbIE (aJTKaHbl M LIUKIOATIKAHbI),
HenpeJenbHbIe (AJKEHbI, aJIKUHBI U aIKaJUEHbI) U apOMaTHYECKHUE YIIEBOIOPOAbI, CIIUPTHI U (EHOJIBL,
KapOOHOBBIE KUCIOTHI M 3(UPBHI, aIbJIETUbl U KETOHbI, AMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COEMHEHMS. 3a1aHNs HAa COCTaBJICHNE YPaBHEHUN XMMHUECKUX PEaKIIUi C ydacTHEM OpraHMYECKHUX BEIIECTB
Ha OCHOBAHUU UX COCTaBa U CTPOCHMUS

Tema 3.4.2.
benkn xak

OuornonuMepsl
AMHHOKHUCIIOT

Coneprxkanne y4eOHOro MaTtepuasia

1. benku: noustue, ceoiictsa. [lepBuuHas, BTOpu4Has, TpETUYHAsI CTPYKTYpPbI O€JIKOB

2. X¥MHYeCcKue CBOWCTBA OENIKOB: rOpeHHEe, NeHATypaltsl, THAPOIIN3, IBETHBIE PEAKITUI

3. buonoruueckue pyHKIMU OEIKOB

OK 01.

Tema 3.4.2

TemaTuka MMPAKTUYCCKUX 3aHATHH U J'Ia60paTOpHLIX pa60T

JlabopaTtopHas pabora Nel 1: M3ydueHne XuMUYECKHX CBOMCTB OEIKOB

OK 0I.
OK 04

Atrecranus B popme nuddepeHunpoBaHHOrO 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 XUMUHU. ONIPEIETUTH MACCOBYIO JIOJF0 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. OnpeaenuTs BUJ XUMUYECKON CBA3H B 5 MOJIEKYyIax,
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 DJIEKTPOJUTHYECKOW nuccoumanuu. 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 J1aboparopHoii padote Nel CBOHCTBa OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COSTUHEHUH.

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 [Qucnepcubie cuctembl. OpopMuTh oTdeT 1o JadopaTopHoit padore Ne2 O3HakOMIIEHHE CO CBOMCTBaMHU JTUCIIEPCHBIX
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. Kinaccuduxarmst xumuyeckux peakiiuii. COCTaBUTh ypaBHEHHUE JIBYX PEaKIIMi B MOJIEKYJIIPHON M MOHHOM (hopMme.

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. 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 J1aboparopHoit padote Ne 7 [TogydeHne yriaekuciioro raza i M3y4eHue 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 IlpenenbHbie yraeBomopoAbl (ankaHbl). 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 yriaeBoaopoasl (ankunbl). HazBath Tpu HenpeaensHBIX yriieBogoposa no Homenkinarype 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 abopatopHoii padote Ne 8. [Tomyuenue stunena. M3yuenue cBONCTB 3TueHa U OeH30J1a.

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 gaboparopHoii padore Ne 9. CpoiicTBa OJHOATOMHBIX, MHOTOATOMHBIX CIIUPTOB M (DEHOJIOB.

Tema 23.3.2 [TocmoTpeTs ITOJTHBIN BapUaHT HAaY4YHO-IIOIYJIIPHOTO ¢unbma «AJIKOTOJIBHBIN JKCIIEPUMEHT) Ha
cairehttps://sites.google.com/site/upkhimiarajkova/. Oteetuts Ha Tect Ha iathopme 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 Kap6onosle 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. ['maBall.§11.2 AMuHOkHCI0TEL. COCTaBUTh KpAaTKUI KOHCHEKT 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
CJIeIyIOIINE CIIEIUAIbHbIC IOMEIICHUS:

Kabunet «XumMumn», OCHaIlIEeHHBI 000PYI0BaHUEM:

- M0CaJI0YHbIE MeCTa CTYJICHTOB;

— pabouee MeCTO IpenogaBaTers;

- paboyast MenoBast 0CKa;

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

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

- MHOT0( YHKITMOHAJIbHBIA KOMIUIEKC IPENO1aBaTENs;

- HaTypaJIbHBIE 0OBEKTHI, MOACIH, MPUOOPHI M HAOOPHI AJIs1 TOCTAHOBKU
JIEMOHCTPAIIMOHHOTO H YYEHUYECKOTO IKCIIEPUMEHTA;

— MeYaTHbIE M PKPAaHHO-3BYKOBBIE CPEICTBA 00 yUCHNUS;

— CpeICTBa HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH;

— PEaKTHUBHI,

— MIePEYHU OCHOBHOM U TOTIOTHUTEIbHON Y4eOHOM IUTepaTyphl;

— BCIIOMOTaTelIbHOE 000PYI0BaHHUE U UHCTPYKLIUU;

- OnOIMOTECYHBIN (POHT.

TexHUYECKHE CPeACTBA OOYICHHS:

— 1K, HOyTOYK

- [IpoekTop, 3kpan

[TpuGops! u ycTpoiicTpa:

- KOMIUIEKT IEMOHCTPAITMOHHOTO XUMHUYECKOTO 00OPYIOBAHHS H PEAKTUBOB
JleiicTByroIass HOpMAaTUBHO-TEXHUYECKAST U TEXHOJIOTHYECKAs JOKYMEHTAITHS:

— MpaBHJia TEXHUKH 0€30MacHOCTH M MPOU3BOJICTBEHHOM CAaHUTApUU;

— JKYpHAJI TT0 TEXHUKE O€30MaCHOCTH.

3.2. UupopmannoHHOe o0ecniedyeHre pean3anuu NPOrpaMmMbl
Jns peanuzauuu mporpammbl OMOIMOTEUHBIH (POHJI 00pa3oBaTeNbHOW OpraHM3alMU JO0KEH
UMETb T[IeYaTHble W/MIM DJIEKTPOHHBIE 0Opa3oBaTelbHbIE U WH(POPMALMOHHbBIE PECYpChl A
UCIIOJIb30BaHUs B 00pa30BaTEILHOM IIpOLECCE

OcHoOBHBIC NeYaTHbIC U3AHUSA

1. AndunorenoBa, WM. B. Xumua: y4eOHMK U TPAKTHKYM IS  CPEIHETO
npodeccuonanbHoro oopasosanus / . B. Aupunorenona, A. B. baOkos, B. A. IlonkoB. — 2-¢
u3., ucnp. u gon. — MockBa: U3parensctBo FOpaiit, 2022. — 291 c.

2. lleromuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Hleronuxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuit, A. b. Xumus: ydeOHUK U TPAKTUKYM JUIS CPETHEr0 IPO(hEeCCUOHATBEHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3g., nepepad. u jon. — MockBa:
N3 narensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yaeOHHK 1)1 cpeHero npodeccruonansHoro oopaszoBanus / 10. A. Jlebenes, I'.
H. ®anees, A. M. I'ony6es, B. H. IllanoBan; nox obuieit pegaxiueii I'. H. ®ageeBa. — 2-e u3m.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 431 c.

JIlonoIHUTEeIbHbIE HCTOYHUKH

1. I'a6puensu, O. C., JIpicoBa, I'. I'. Xumusi: kHUTa IS IpenoiaBaTes: yue0.-MeTo/.
nocobue. — M. Akagemus, 2012. - 332 c.



2. Tabpuensn O.C. Xumus: yueb. ans cryn. npod. yued. 3aBenenuii / O.C. ['abpuernsn,
N.I". OctpoymoB. — M., 2016.- 256 c.

3. Ia6puensu O.C. Xumus 11 npodeccrii U CeUaIbHOCTEH TEXHUIECKOTO PO
Y4eOHHK JUIs CTYI. YUpexxaeHun cpen. npod. oopazosanus / O.C. I'abpuensn, U.I'. OctpoymoB.
— 4-e uzn., crep. — M. : U3narensckuiil neHTp «Akanemus», 2017. — 272 c.

NuTepHeT-pecypesbl

1. hvsh.ru — Xypuan «XuMus B IIKOJIEY.
2. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4IHO-TIONYJISIPHOTO KypHaa «XuMus ¥ ku3Hb». JKypHan uzmgaéres ¢ 1965 r.

3. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITas 35IeKTpOHHas OMOIHoTeKa XuMHuueckoro nopraina «Chemnet», comepx ut yueOHble U
MH(POPMALIMOHHbIE MaTepUallbl [yl MIKOJIbHUKOB U yuuTesiel. B Hell MOXKHO HaliTH y4eOHUKH 110
o0uIeil 1 HEOpPraHM4eCKOW XUMHUHM, OPraHUYECKOW XUMHUH, MYJIbTHUMEIuaMaTepuaibl, a TaKxkKe
3aJa4d XMMHMYECKHX OJIMMIIMAJ C PELIEHUSAMH, 3aJa4d BCTYNMTEIBHBIX 3K3aMEHOB JUIS
a0UTYpPUEHTOB.

4. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie marepuansl 00 onummnuagax: MOCKOBCKOM Topojickoi, Bcepoccuiickoi,
MenneneeBckoii, Mexxaynaponnoii. [IpuBenensl 3ajauu TEOPETUYECKUX U IKCIIEPUMEHTATBHBIX
TYpOB, IOJPOOHBIE PELICHHUS, CIIUCKU U (poTorpaduu modeauTenei.

5. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucremMa QUCTaHIIMOHHOTO OOYy4YeHMs, HampaBieHHas B IMEPBYID Ouyepelb Ha MOATOTOBKY K
OJINMITHA/IaM BCEX YPOBHEW — OT IIKOJBHBIX 10 MexayHapoanoi. CalT cOaepKUT OrpOMHOE
KOJIMYECTBO 33/1a4, CTPYNIUPOBAHHBIX KaK 10 TEMaM, TaK U 10 onumnuaaam. [1o Bcem 0CHOBHbIM
paszienaM XUMUU TPUBEAEH TEOPETUUCCKUN MaTepuall U pa3o0paHbl pEIICHUs] TUIIOBBIX 3a/1a4.

6. http://gotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJ'I II0 HAHOTCXHOJJIOI'UsAM. OCHOBHaH eJab — pa3BI/ITI/Ie 06paBOBaHI/I$[ B 06J'IaCTI/I
HaHOTGXHOHOFI/Iﬁ U IMOATr0OTOBKA K I/IHTepHeT-OJ'II/IMHI/Ia)IG 10 HAHOTCXHOJIOTHUAM.

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/)

PyccKoA3BIUHBIN CalT O CBOMCTBAX XUMUYECKHUX JJIEMEHTOB.

9. http://gotourl.ru/7180 (https://www.lektorium.tv)
HeKOMMep‘{eCKI/Iﬁ CaﬁT OHHaﬁH-O6pa30BaHHH, CO,Z[ep)KI/IT MHOT'O I/IHTepeCHLIX 06pa30BaTeJ'IbHLIX
KprOB )41 BI/I}ICOJ‘IGKHI/Iﬁ JUIA IIKOJBHUKOB, CTYILGHTOB )41 y‘IHTCJ'I@fI. ECTL HECKOJIBKO KprOB 10
XUMHUH.

10. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — caMblii aBTOPUTETHBIH B MUpE XUMHUH HH(YOPMAITMOHHBIN
MHTEpHET-pecypc (CalT MIaTHbIN).
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUS OBIIEOBPA30OBATEJIBHON YYEFHOM JUCIIATLIMHBI
KoHTpoJib U oOlleHKa pe3ylbTaTOB OCBOCHMS 00IIe00pa3oBaTeIbHOM yueOHOW AMCHUUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCIUILIMHAPHbBIC

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

MeToabI OLIEeHKH

3JIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, 0-3J7IeKTPOHHBIC OPOUTAIN
aTOMOB, HIOH, MOJIeKYa, BaJICHTHOCTD,
3IEKTPOOTPHUIIATEIHLHOCTD, CTEIEHb OKHCICHUS, XUMHYECKas
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, yIIepOaHbII
ckener, (yHKIMOHAJIBHAS TpyNna, pajauKkan, H30Mepus,
M30MEpbI, TOMOJIOTHYECKUN psZ, TOMOJIOTH, YIJIEBOJOPOBbI,
KHCJIOPOJI- W a30TCOJEp)KAIIUE COCTUHEHHUS, OUOJIOTUYECKU
aKTUBHBIE BellecTBa (YIJIEBOABI, UPHI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYIISIPHBIC
COEIMHEHMS, KPUCTAJUIMYECKAs] PEIIeTKa, TUIbl XUMHUYECKHX

- — INpUMEHSET 3HaHUS B 00JaCTH
XUMHH JUIS peIIeHHs 33/1a4;

- OOBSICHACT XUMHUYECKHE SBICHUS H
MIPOLIECCHI C TOUKU 3PEHUS HAYKU;

— JIaeT ONIpe/eNeHHEe U XaPaKTEPUCTHKU
OCHOBHBIX MOHATUH XUMHH;

- popMyNupyeT ¥ MPUMEHSIET Ha IPAKTUKE
3aKOHBI XUMUH;

- ¢dbopmynupyer
MIOJIOKEHHUS TEOPHUHU

OCHOBHBIC
XHUMHUYCCKOI'O

Hnaexc
OK/TIK Pe3yabTaThl 00yueHus Kpurepum oueHku /oIeHOYHEBIE
MepOnpUSITUS
OK 01 - BJIQJICHUE CUCTEMOM XUMUYECKNX 3HAHUM, KOTOpask BKJIIOYAET: | — OIIMCHIBACT u 00BsICHSET | — 3a7aHus HA
OCHOBOIIOJIATalOIINE TMOHATHS (XUMHUYCSCKUM DJIEMEHT, aTOM, | XMMHYECKHUE SIBJICHUS U MPOIIECCHI; HCIIOJIb30BaHUE

XHUMHYCCKON CUMBOJIMKH U
Ha3BaHUU COEIMHEHUM 110
HOMEHKJIaType
MexayHapoaHoro coro30a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBHUAJBHBIX HA3BAaHUM
JUJISI COCTaBIICHUS
XUMUYECKUX (HOPMYIT
JBYXaTOMHBIX COEIUHEHUIN

peakuui (OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U | CTPOCHHUS] OpPraHMYECKUX COEIUHEHUH M | (OKCHUIOB, CYNb(UIOB,
SH/IOTEPMHUYECKHE, peaKIUM MOHHOro OOMeHa), pacTBOp, | XapaKTepUCTUKAa B CBETE€ ATOH TEOPHUHU | TUAPUIOB U T.II.) U IPYTUX
JJIEKTPOJINTHI, HEDJIEKTPOJINTHI, JJIEKTPOJIUTUYECKAS] | CBOMCTB OCHOBHBIX KJJACCOB OPTaHUYECKUX | HEOPTaHUYECKHUX
JUCCOLManus, OKHUCIIHMTEIb, BOCCTAHOBMUTENb, CKOPOCTb | COEAUHEHHUN; COCIMHEHUH OTAEIbHBIX

XUMUYECKON peaKIi, XUMHUYECKOE paBHOBECHE), TEOPHH U
3aKOHBI (TEOpPUS XUMHUYECKOTO CTPOCHHSI OpPraHMYeCKHX
Bemects  A.M. DByrtnepoBa, Teopus 3IEKTPOJIUTHYECKOU
auccounanuu, nepuoauyeckuit 3akon .M. Menneneesa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYCCKUN SI3BIK
XUMHH, (AKTOJIOTHMYECKHUE CBEACHHUS O CBOHCTBaX, COCTaBe,
MOJydeHUH U O€30MacHOM  HCIOJb30BAHMHM  BaXKHEUIIIHMX

- - OCYULIECTBJISIET MPOBEPKY CBOMCTB
KJIACCOB PA3JIMYHBIX COCIUHEHHUU IIPH
BBITIOJTHEHUH JIAOOpaTOpHBIX paboT U
pelIeHny 3a/1ay;

- IIPUMEHSAET 3aKOHBI IIPU PELICHHUU
3a/1a4, KOMMEHTHUPYET pELICHUE;
- BBIITOJTHSIET 3a/1aHUS
CUCTEMAaTU3alUI0  IOHATHUH,

Ha
aHaJIn3

KJ1acCOB

— [IpakTrueckue 3ananus
Ha YCTAHOBJICHUE CBSI3U
ME¥XK1y CTPOEHUEM aTOMOB
XUMHYECKHX DJIEMEHTOB 1
MIEPUOINYECKUM
N3MEHEHNEM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U




HEOPraHMYECKUX M OPraHMYECKUX BEIIeCTB B OBITY U
IIPaKTUYECKON AESITEIbHOCTU YEJI0OBEKA;

- YMEHHE BBISBISITH XapaKTEpHbIE MPU3HAKK U B3aHMOCBA3b
U3Y4YEHHBIX MOHATUHN, NPUMEHSTh COOTBETCTBYIOIUE MOHATHUS
IpU OINMCAaHUM CTPOCHHUS M CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIECTB M UX MPEBPALICHUM; BbBIABIATH
B3aMMOCBSA3b  XHMHUYECKUX 3HAHMA C  TOHATUAMU U
IIPE/ICTAaBICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yMEHHE HCIOJIb30BaTh HAUMEHOBAHUS  XHUMHUYECKUX
COCAMHEHUN MEXIYHapOJIHOIO COK3a TEOPETUYECKON |
MPUKIAHON XMUMHM ¥ TPUBUAIbHBIE HAa3BaHHs Ba)KHEHIINX
BEMIECTB (3TUJICH, alleTHJICH, TIIMLEPHH, (heHOT, POPMAaIIBACTH]I,
YKCyCHas KHCIIOTa, TJIMLHH, yrapHbIA Ta3, YIJEKHUCIBIA ras,
aMMHaK, raieHasl U3BeCThb, HeralleHasi U3BeCTh, IUThEBast cofa

U JIpYTHX), COCTaBISATH (OPMYyIbl HEOPraHUYECKUX U
OpFaHquCKHX BCIIIECTB, ypaBHeHI/IFI XUMHUYCCKUX peaKuHﬁ,
OOBSICHAT,  HUX  CMBICH;  TOATBEPXKAATh  XapaKTEpHbIE
XUMHUYCCKUEC CBOI\/'ICTBa BCIIICCTB COOTBGTCTByIOHII/IMI/I
JOKCIIEPUMEHTaMU W 3allUCMM  YPaBHEHUHM XUMHUYECKUX
peaKIuii;

- YMEHHME YCTAaHaBJIMBATh IPUHAJIEKHOCTh HU3YYEHHBIX

HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB K OMPEIEIICHHBIM
KJIaccaM M IrpyInaM COEAMHEHNM, XapaKTepU30BaTh UX COCTaB U
BOXHEHIIME CBOMCTBA; OMPEIECIATh BUJIBI XUMHYECKUX CBS3EH
(xoBaJleHTHAsl, MOHHAS, METaJNIMYecKasi, BOJAOPOJHAs), THIIbI

KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KJIaCCU(UIIMPOBATH
XMMHYECKHE PEaKLH;
- dbopMHUpOBaHWE  TIPEICTABIICHUS: 0  XHMHYECKOU

COCTABJISIOLIEN €CTECTBEHHOHAYYHON KapTHUHBI MUpa, POJIHU
XUMHHM B TIO3HAHMU SIBJICHUM NOPUPOJIbI, B (POPMHUPOBAHUU
MBILIUIEHUS] M KYJIbTYphl JHMYHOCTH, €€ (YHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOAMMOHN JJisi pelIeHUus MNPAKTHUYECKUX

(hopMyI1 U 3aKOHOB;

- oTpeNeNAeT 3a/aud JIesSTeIbHOCTH,
C YYE€TOM MOCTaBJICHHOH Mpeno/iaBaTeieM
LENIH;

- 000CHOBBIBAET BBIOOD u
YCIICIIHOCTh TPUMEHEHUST METOIOB U
Croco00B pelleHUs] XUMUYECKHUX 3a71ay;
- IPOBOJUT CaMOOIICHKY KayecTBa
BBITIOJTHEHUS TIOCTaBJICHHBIX 3a/1a4

- CBOEBPEMEHHO C/IaeT BHITIOJTHEHHBIC
3a/laHus U OTYETHI;

- JaeT 00ObEKTUBHOM OLIEHKY paboueit

CUTYalluu B COOTBETCTBUU c
MIOCTaBJICHHOM 3a7a4cii;

- MIPOBOJIAT CBOEBpPEMEHHBII
KOHTpPOJIb 51 KOPPEKTHUPOBKY

JEATEeIHPHOCTM B COOTBETCTBHU  C
HOPMAaTUBHOM JOKYMEHTAIUEN
BBIIOIHSAET CaMOaHaIn3 COOCTBEHHOIH
JIEATEIIbHOCTU Ha OCHOBE JIOCTUTHYTBIX
pe3yJIbTaToOB;

HUX COeIUHEHNN B
COOTBETCTBHHU C
MOJI0KCHUEM
IIepunonnueckoii cucreme.
— [IpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHUs Ha
XapaKTepU3aLUI0
XUMHYECKHX 3JICMEHTOB:
«MeTtammueckue /
HEMETaJUIMYECKHE
CBOMCTBA,
AIEKTPOOTPHUIIATEIIFHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX AJICMEHTOB B
COOTBETCTBUE C UX
ANEKTPOHHBIM CTPOCHUEM U
IIOJIOJKEHUEM B
MIEPUOINYECKON CUCTEME
XUMHYECKUX DJIIEMEHTOB
.. MenneneeBay

— 3amaHus Ha COCTaBJIEHUE
HA3BaHUM OpPraHUYECKHX
COCIMHCHHIH I10
TPUBUATBHOMN HIIN
MEKTYHApOIHOMN
CHCTEMATHYCCKOI
HOMEHKJIAType.

— 3agaHus Ha COCTaBIICHUE
MTOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (hOpMYIT
OpTraHUYECKUX BEIIECTB
OT/IENIbHBIX KJIACCOB.




3a/la4 ¥ SKOJOrM4eCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pOBBIO U IPUPOJIHOM Ccpene;

- YMEHHE MPOBOJUTH PaCUYEThI 0 XUMHUUECKUM (hopMmyrnam u
YpaBHEHUSIM XUMUYECKUX PEAKIIUN C UCIIOJIb30BAHUEM
(bu3MYECKUX BEIUYNH, XapaKTEPU3YIOIINX BEIIeCTBa C
KOJMYECTBEHHOUW CTOPOHBI: MacChl, 00beMa (HOpMaIbHbIC
YCIIOBHS1) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOJIb30BaTh
CHUCTEMHBIC XUMHYECKUE 3HAHUSI JIJIs1 IPUHATHUS PEIICHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C
BEILIECTBAMH M MX MPUMEHEHUEM

OK 02.

- yMEHHE IUIAHUPOBAThb W  BBINOJHATh  XUMHUYECKUHN
9KCIIEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuM, MOJyYEHUE AITHIIEHA U HU3YYEHHE €ro CBOMCTB,
KAueCTBEHHbIE PEAKIMU HA albJAETHJbI, KpaxMmall, YKCYCHYIO
KHCIIOTY; JIeHaTyparus OENKOB IpH HarpeBaHUU, ILIBETHHIE
peakuuu OeNKOB; MPOBOAWTH pPEaKIMM HOHHOrO OOMEHa,
OIIPEAEIIATE CPEly BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU
Ha cyinbdar-, KapOOHAaT- U XJOPUA-aHUOHBI, HA KaTHOH
aMMOHHS; pellaTh SKCIEPUMEHTAIBHBIE 3aladyd 10 TeMam
"Metannsl" 1 "Hemerannel") B COOTBETCTBHM C INpaBUIaAMH
TEXHUKH O€30MacHOCTH NpU OOpallleHMH C BEUIeCTBaMHU U
abopaTOpPHBIM 000PY/IOBAaHUEM; TIPEJICTABISATh PE3YIbTaThI
XMMHUYECKOT0 JKCIepUMEHTa B (OpME 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid ¥ (GOopMynIHpoBaTh BBIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- YMEHHE aHaJIM3UpOBaTh XUMHUYECKYI0 HH(pOpMAIHIO,
MOJy4yaeMyl0 W3 pa3HbIX HCTOYHHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMM METOAAMH HAY4YHOI'O ITO3HAHUS BELIECTB
U XUMUYECKUX  sBJIeHUW  (HaOmoJeHWe, W3MEpPEHHE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

- YMEHHE MPOBOJUTH pacyeThl MO0 XUMHUYECKUM (QopmyiaM U
YPAaBHEHUSIM XHMMHMUYECKUX pEaKUUid C HCIHOJb30BAHUEM

— OmpeAciseT IEJIN, COCTABIISACT IIAHbI
JIeSITEIbHOCTA W ONpPEJIEIISIET CPEe/ICTBa,
HEO0OXOIMMBIC JIJIS X pPeaTnu3alliy,

— (dopMyIUpyeT U OOBSICHICT OCHOBHBIE
TTOJIOXKEHHUS O COBPEMEHHON XMMHUYECKON
KapTUHE MHpAa Ha OCHOBE BaXKHBIX
OTKPBITHIA YUYEHBIX, OKa3aBIINX
OTIpeJIeTItoNIee BIUSIHUE HAa pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

— HCTOJB3yeT pa3JIMYHbIE HWCTOYHUKHU
nH(OpMAIIUY, B TOM YHCIIE IEKTPOHHBIX

O6ubIMoTEK, yMeeT KPUTHYECKH
OLICHUBATH " UHTEPIPETUPOBATH
nHpopmanuio, IIOJIy4aeMyt0 n3

Pa3IMYHBIX UCTOYHUKOB, B TOM YHCIE U3
cetu HTEpHET;

HCIIOJIb3YET pa3InyYHbIe
nH(pOpMaLMOHHBIE 00BEKTHI, C KOTOPBIMU
BO3HUKAET HEOOXOMMOCTh CTAJIKUBAThCA
B NpodeccuoHaNbHON chepe B U3y4yeHUH
SIBJIEHUM U TIPOLIECCOB;
—  CaMOCTOSITEILHO
ITOMOUIBIO

npuobperaer ¢
UH(POPMALIMOHHBIX

— 3agaun Ha pacyeT
MaccoBOM J0JIH (Macchl)
XUMHUYECKOT0O 3JIEMEHTA
(coemuHeHuUsT) B MOJIEKYJIE
(cmecn).

— IlpakTuueckue 3amaHus

Ha onpeleIcHue
XUMHUYECKOM  aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BHJIa XMMHUYECKOW CBSI3M U
THTA KPUCTAIIIMYECKOMN
peueTkn

— 3azaHus Ha COCTABIICHUE
YpPaBHEHUH  XHUMHUYECKHUX
peaxkuuii,
WJUTFOCTPUPYIOIIUX
XUMUYECKHE CBOMCTBA C
Y4ETOM MEXaHNU3MOB
MPOTEKAHUS JTAHHBIX

peakuuii M TEeHETUYECKOU
CBsI3U

- [Ipaktuko-
OpPHEHTUPOBAHHbBIE




(bu3MUeCKUX BEJIIMYMH, XapaKTepU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0oObeMa (HOpMalTbHBIC
YCIIOBUSI) Ta30B, KOJMYECTBA BEIECTBA; HCIIOJIb30BATh
CUCTEMHBIE XMMHYECKHE 3HAHUA ISl MPUHATHSA PELICHHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BEILIECTBAMU
U UX IPUMEHEHUEM

TEXHOJIOTHI " UCTIONIB3YeT B
MPAKTUYECKOW  JIEATEIBHOCTH  HOBBIE
3HAaHUS ¥ YMCHUs, B TOM YHUCIIC B HOBBIX
o0JacTsSX 3HAHWUW, HEMOCPEICTBEHHO HE
CBSI3aHHBIX CO CQepoil JesITeTbHOCTH,
pacmmpsieT U yrayonarb CBOE HaydHOE
MHUPOBO33PCHUE;

—  aHaIM3UpyeT u MIPEJICTaBIISICT
WHPOPMAIIHIO, JAHHYI0 B 3JICKTPOHHBIX
(dbopMaTax Ha KOMITBIOTEPE B PA3IIUIHBIX
BUJIAX;

— - BJIaJIeeT crioco0aMu MpeCTaBICHNUS,
XpaHeHUsT M 00pabOTKM JaHHBIX Ha
KOMITBIOTEPE;

— CaMOCTOSITEJIbHO CTAaBUT KOHKPETHBIC

3a7a4M  HAYYHBIX  HCCIICIOBAaHUM B
00JacTi XUMHH U PEIIaTh UX C IOMOIIBIO
COBPEMEHHOMN arnmaparypsl,
o0opynoBaHus, MH(OPMALIMOHHBIX
TEXHOJIOTHI c HACTIOJIb30BAaHUEM
HOBEMIIETO OTEYECTBEHHOTO u
3apyOeKHOTO OIBITA;

— JaeT OIeHKy uHpoOpMaluu IO
HNutepuer- pecypcam, B COOOIIECHUSIX

CMMU, nay4yHO- NOMYJIAPHBIX CTaThsIX;
—  CO3JAcT DIIEKTPOHHBIC IIPE3CHTALUH,
Y TIPOBOJIUT UX NYOJIUYHYIO 3alluTYy;

pacyeTHble  3aJaHusA  Ha
JUCIIEPCHBIE CHCTEMBI,
UCIIOJIb3YEMbI€ B OBITOBOM U
MPOU3BOJACTBEHHOMN
NEeSATEIbHOCTH YEJIOBEKA

OK 04

- YMCHUC IJIaHUPOBATHh n BBITIOJIHATH XUMHYECKHH
OKCIICPUMCHT (l'[peBpaH_[eHI/Iﬂ OpraHU4YC€CKUX BCHICCTB IIpH
Harp€BaHuu, IOJIYYCHHE ITHJIICHA W H3YUYCHHE €TI0 CBOﬁCTB,
KauCCTBCHHLBIC PCAKIIMKU Ha AJIbACTHUABI, Kpaxmall, YKCYCHYIO
KHCJIOTY, ACHaTypauusa 0OeIKOB IIpru Harp€BaHWH, LBCTHLIC
pCaKkuuu 6€HKOB; IIPpOBOAWUTL PCAKIIMU HOHHOI'O 06MeHa,

— — KOHCTPYKTHBHO B3aWMOJICHCTBYET
CO CTYJCHTaMH, NMPENOaBaTeieM B XOJIe
o0yJeHus;
3HAeT TpPaBHJIA JTUYECKUX HOPM
TTOBE/ICHHUS,
— paIMOHATBHO TUIAHUPYET U OPTaHU3YeT

- OIICHKA Pe3yJIbTaTOB
HaOIIOIeHUH 3a
JCeSATEILHOCTRIO CTYJICHTOB
B  TIpolecce  OCBOCHHS
oOpazoBarenbHON
MIPOrPaMMBbI




OTIPEICIISATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIEC PEAKIIUU
Ha cynbdar-, kKapOOHAT- W XJOPUA-aHUOHBI, HA KATHOH
aMMOHHUS;, pellaTh SKCIEPUMEHTANIbHBIE 3a/Jayd MO0 TeMam
"Meramibl" u "Hemeramibl") B COOTBETCTBHHM C IIpaBUIaMHU
TEXHUKU O€30MacHOCTH MNpH OOpalleHuH C BELIECTBAMHU U
nabopaTOpHBIM  000pYIOBAaHUEM; TPEACTABIATh PE3YJIbTaThl
XMMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKiuii u (HOopMyIHpoBaTh BBIBOABI HA
OCHOBE 3THX PE3yJIbTaTOB

JEeSITEIbHOCTH npu BBIITOJTHCHUH
1a00paTOPHBIX padoT;

—  IPOBOJIUT HAOIIOICHHS;

— INUIAHUPYCT nu BBIITIOJIHACT
9KCICPUMEHTHI,

— BBIABUTI'ACT THUITIOTE3bI n CTPOUT
MO/ICIIH;

— — JenaeT BBIBOABI HAa  OCHOBE

AKCIEPUMEHTAIbHBIX JaHHBIX;
COTIOCTABJISICT HAy4YHbIC (DaKTHI;
HKCIIEPUMEHTOB C JICHCTBUTEILHOCTBIO;

- BBITIOJTHEHUE u
3amMTa y4eOHBIX IPOEKTOB
- BBITIOJTHEHUE u
opopmiieHne oT4eTra 1O

nabopaTopHBIM paboTam

OK 07. |-  cdopmupoBaHBI  TpEACTABICHUS: O  XHMHYECKOH | — HCHOJB3yeT 3HAHUS XHUMHUYECKOH | — OTBEYAET Ha BOIIPOCHI
COCTABJISAIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHUpPA, POJM | HAYKM B  PEIIEHMM KOTHUTUBHBIX, | TECTA O BIMSHHUU 3TaHOJIA Ha
XMMHAW B TIO3HAHUM SIBJICHUH MPUPOIBI, B (POPMHUPOBAHUM | KOMMYHHUKATHBHBIX U | OpraHu3M YeloBeKa
MBILIUIEHUS] M KYJIbTYphbl JMYHOCTH, €€ (PYHKLUHMOHAJIbHOHN | OpraHU3allMOHHBIX 3a1a4 cl- BBINOJIHEHUE u
IPaMOTHOCTH, HEOOXOAMMOHN MJii pEIIeHUs MNPAKTUYECKUX | COOII0IeHUEM TpeOoBaHui | opopMieHHEe OTYeTa 1O
3aJa4 U 3KOJOrMYeCKHM OOOCHOBAHHOTO OTHOIIEHMS K CBOEMY | 9prOHOMHUKH, TEXHHMKH O€30MacCHOCTH, | J1a0opaTOpHbIM paboTam;
3/10pOBBIO U IPUPOJIHOM cpesie; TUTHCHBI, pecypcocOepekeHus, | — OTBEYAET Ha BOIIPOCHI
- YMEHUE COO0AaTh MpaBUIIa HIKOJOTHUECKH 11€JIECO00Pa3HOro | MPAaBOBBIX M 3TUYECKUX HOPM, HOPM | TeCTa O BIMSHHMHU 3TaHOJIA Ha
MOBEICHUA B OBITY U TPYIOBOW JAESITENBHOCTH B IENAX | MHPOPMALIMOHHON 0€3011aCHOCTH; OpraHu3M 4YeJIOBEKa
COXpAaHEHMsI CBOETO 37I0POBbsS U OKpYXKaIOLIeH NpUpoOaHOM | — — IPUBOAUT pUMEpHI | — Keiic (¢ yderom
Cpedpl; YYHTHIBATh OIACHOCTh BO3JCHCTBUS Ha JKHUBBIC | IPAKTUYECKOTO WCIIOB30BaHMs | Oymymieit
OpPraHU3Mbl ~ ONPEAETCHHBIX BEIIECTB, IOHMMas CMBICI | XUMHUYECKUX 3HAHUN Ha MpPAKTHKE, B | MpOo(ecCHOHATBHOM
MOKa3aTess MPeeTbHON JOMyCTUMON KOHIICHTPAIIH OBITY TESTeTbHOCTH)
— coOiro/ieHe MpaBUil TOJIb30BAHUS XUMHUYECKOW IMOCYAOHM | — -JI€MOHCTPUPYET 3HAHMS O BIMSHUU
1 J1abopaTOpHBIM 000PYyIOBaHHEM, OOpAIIEHHUs C BEIIECTBAMHU | DTAHOJIA HA OPTaHWU3M YeJIOBEKa
B COOTBETCTBUU C MHCTPYKIHUSIMU o BBITTOJIHEHUIO
71200paTOPHBIX XHMUYECKHX OTBITOB;

[IK 4.2 | Bnanerh cucteMoil XUMHUECKUX 3HaHUH, KOTOpas BKIOYAET - JleMoHCTpHUpYET 3HaHUS o] - OLIEHKa pPEe3yJbTaTOB

noHsTus: pH pactBopa. YMeTh SKCIEPUMEHTAIBHO ONPENETATh
KECTKOCTH BOJIbI METOOM TUTPOBAHMS.

3HaTh OCHOBHBIE CITOCOOBI YCTPaHEHUS KECTKOCTH BOJIBI.
3HaTh O 3aBUCUMOCTH XMMHUYECKUX CBOMCTBAX METAJJIA OT €T0

3aBUCHUMOCTH XHMHUYECKUX CBOMCTBaxX
MeTajia oT €ro IIOJIOXKCHUA B
HepI/IO)IH‘IeCKOﬁ CHUCTEME, YCIOBUAX
06p a30BaHUS METAJUIMUECKOH CBsI3H,

HaOIIOIEHUH 3a
JESTEIBHOCTBIO CTYJICHTOB
B IpoIlecce€  OCBOCHHS
00pa3oBaTeNnbHOM




IIOJIO’KEHMSI B IEPUOJINYECKOI CUCTEME, YCIIOBHSIX
00pa3oBaHMs METAIUTMYECKON CBSI3U, IPHUMHBI IPOXOXKICHUS
JIEKTPUUECKOTO TOKA

3HaTh MaTepualibl (IPOBOJHUKU U U30JISATOPHI), UCIIOIB3YEMBIX
JUIi  TPOM3BOJACTBA M PEMOHTa  IEKTPHUUECKOro U
NIEKTPOMEXaHUUECKOr0 000pyJ0BaHHUS.

MIPUYUHBI
3JIEKTPUYECKOI'0 TOKA
— -lIpuBoguT mnpuMepsl MaTepuaIoB

MPOXOXKACHUSA

(MpOBOIHUKOB Hu HU30JISIIIHNN),
HUCIIOJB3YEMBIX ISl TPOU3BOJICTBA U
pemMoHTa BJIEKTPUUECKOTO u

OJICKTPOMEXAHUYCCKOI'O O60py,I[OBaHI/IH.

IPOTrpaMMBbI
-BBIIIOJIHCHUE ©  3alUTa
Y4eOHBIX TIPOEKTOB

-BBITIOJIHCHUE u
opopmieHne oTueTa 1O

nabopaTopHBIM paboTam




