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1. TACHIOPT PABOYEI IPOrPAMMBI YUEBHOI JUCHUILIMHBI
BJ1.04. XUMUSI

1.1.06s1acTh NPpUMeEHEHHS TPOrPAMMBI

Pabouas mporpamma y4eOHON IUCHMILIUHBI SBISIETCA YacThIO IPOrpaMMbl MOJATOTOBKU
CIEIMAIMCTOB cpenHero 3BeHa B coorBercTBum ¢ PI'OC cpemgnero obmiero oOpa3oBaHus U
®OI'OC mnmo cnenuansHocTH  (cneruanbHOCTAM) CIIO  26.02.060kcmmyaranus  CyJI0BOTO
AIIEKTPOOOOPYAOBAHUS U CPEJICTB AaBTOMATUKH.
1.2. MecTO JUCHMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKHM CHEHHMATHUCTOB CPeIHero
3BeHAa: JIMCIUILIINHA BXOIUT B 0011e00pa3oBareabHas MOAroTOBKa 0a30BhIe TUCITUTUTHHEI.
1.3. Heau 1 3a1a4u JMCHUILIMHBI — TPEOOBAHUSA K Pe3yJbTAaTaM OCBOCHUS TN CHUIINHbBI

D@opMUpPOBAHUE Yy CTYJIEHTOB IPEACTABIECHUS O XHUMHYECKOM COCTABJSAIOUICH

€CTECTBEHHO-HAYUYHOW KapTUHBI MUpPaA KAK OCHOBBI MPUHATHUS PELICHUN B )KU3HEHHBIX U
MPOU3BOJCTBEHHBIX CUTYallUAX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOJTHOMN cpelie.
3agaum IMCUMNJIMHBI:

1) chopmupoBarh TOHMMaHHUE 3aKOHOMEPHOCTEW MPOTEKAHUS  XHUMHUYECKHUX
IIPOLECCOB M ABIECHUHW B OKpPYXalIIEH cpene, LEJIOCTHOM HaydyHOW KapTHUHBI
MHpa, B3aUMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHTh YyMEHHUS COCTaBIATH (DOPMYIBl HEOPraHWYECKUX U OPraHUYCCKHUX
BEIIECTB, YpaBHEHUS XUMHYECKUX  peakKluil, OOBACHITH HUX  CMBICIH,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopmupoBath HaBBIKU MpOBEACHHUS MpOoCTEeHIInX
XUMHYECKUXIKCIIEPUMEHTAIBHBIX  HCCIEAOBAHUM C  COOJIIOJIGHUEM  IPaBUII
0e30macHoro oOpalleHus: CBeIeCTBAaMH U J1ab0OpaTOPHBIM 000PYIOBAHUEM;

4) pa3BuUTh YMEHHS UCIOJH30BaTh HHPOPMALHNI0O XHUMHUYECKOTO0 XapakTepa u3
Pa3JIUYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUS NPOTHO3UPOBATH IOCIEACTBUS CBOCH IEATEIBHOCTH H
XUMHYECKUX MPUPOJTHBIX, OBITOBBIX U ITPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAaHUE 3HAYMMOCTH JOCTHIKEHUM XHUMHUUYECKOM HAyKu U
TEXHOJIOTUH 11 pa3BUTHS COLMAIBHON M MPOU3BOJACTBEHHOM cep.

1.4. Ko/iu4ecTBO 4acOB HA OCBOEHHE MPOrpaMMbl THCHHUIJIMHBI:

Ounas popma odyuenusn
MaKkCcHMalbHOW yueOHOU Harpy3ku oOydatromerocst 36 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ay TUTOPHOM yueOHOI Harpy3Ku oOydaromerocst 36 4acos;
CaMOCTOSITENBbHOM paboThl 00yyaromerocs 0 yacos.

Kon n [ImanupyeMble pe3yabTaThl OCBOECHUS JUCIUIIINHBI
HaNMEHOBaHUE oOmiue JTUCIUIIMHAPHbBIE
bopMUpyeMBbIX
KOMIIETCHIUH

0K.01. BsiOupats | B yacTu Tpynosoro - BIAJETh CHUCTEMOW XUMHUYECKUX
CIOoCOObl pelIeHUs | BOCTIUTAHUA: 3HAHUH, KOoTopas BKJIIOYAET
3a1a4 - TOTOBHOCTH K TPY1y, OCHOBOIIOJIATraroIne TIOHSITHS
npodeCcCHuOHAIBLHON | OCO3HAHHUE IIEHHOCTH (XuMHuYeCcKui 3JIEMEHT, aToM
JNESATENbHOCTH MacTepcTBa, TPYI0I00HE; AIIEKTPOHHAsE 000JI0YKa aTroma,s-,p-
NPUMEHUTEIBHO K |- TOTOBHOCTb K aKTUBHOH | ,d-3JIEKTpOHHBIE OpOUTAIN aTOMOB,
pa3IUYHbIM JESATENIBHOCTH WOH,  MOJIEKYJa,  BaJIEHTHOCTb,
KOHTEKCTaM TEXHOJIOTHYECKON U | DIIEKTPOOTPHUILIATEILHOCTh, CTENEHb

COLIMAJIbHOW HAIIPaBJIIEHHOCTH, | OKUCJIEHMS, XMMHUYECKasi  CBs3b,

CHOCOOHOCTh MHMIIMUPOBATH, | MOJIb, MOJIIpPHAsl Macca, MOJIPHBIN

IJIAHUPOBATh U | 00béM, YIJIEPOIHBIN




CaMOCTOSITENILHO ~ BBITIOJIHATH
TaKyIO JesITeIbHOCTD;

- UWHTEpeC K Ppa3InYHBIM
chepam  mpodeccruoHaIbHON
NeSATEeIbHOCTH,

OsBJaanenue
YHUBeEpPCAJIbHBIMU
Y4eOHbIMU
NMO3HABATEJIbLHBIMU
JeHCTBUSIMU:

a) 0a3oBble JIOTHYeCKHe
nefcTBUA:

- CaMOCTOSITEIIbHO
dbopMynupoBarthb u
aKTyaJIM3HpoBaTh MpodIeMy,
paccMmarpuBath ee
BCECTOPOHHE;

- YCTaHABIINBATh
CYILIECTBEHHBIH MNpPHU3HAK WU
OCHOBaHHWE JJII CpaBHEHHUS,
KJaccupuKanuu u
0000IICHHS;

- OTIpEeIeINIATh LeH
NesATEeIbHOCTH, 3a/1aBaTh
napaMeTpbl M KpUTEpPUHU UX
JOCTHKCHHS;

- BBISIBIISATH 3aKOHOMEPHOCTH U
MIPOTHUBOPEYHS B

paccMaTpUBaEMbIX SBJICHUSIX;
- BHOCUTh KOPPEKTHUBBHI B
JIeSITENNHOCTb, OLICHUBATh
COOTBETCTBHE pe3yJIbTaToOB
LensiM,  OLIEHUBAaTh  PHUCKHU
MOCJIEICTBUHN NCATCILHOCTH;
- pa3BUBaThb  KpeaTHUBHOE
MBIIIUICHUE TIPU  pPEUICHUU
YKU3HEHHBIX TIpoOIIeM

0) 0a3oBbIE

HCCIeN0BATEIbCKHE
JelcTBHUA:

- BJIaJIeTh HAaBBIKAMHU Y4E€OHO-
HCCIIeT0BATEIbCKOM u
MIPOEKTHOMI JIeSITeIIbHOCTH,
HaBBIKAMH paspenieHus
npobiuem;

- BBISIBIIATE MPUIHUHHO-
CIICICTBCHHEIC CBSI3U H
aKTyaJU3upOBaThH 3ajaudy,
BBIJIBUTATh TUTNIOTE3Y ee
pereHus, HAXOIUTh
apryMEHTBI TSt
JIOKa3aTeIbCTBa CBOHMX

CKeTeT,pyHKIMOHATbHAS
pagukan, — HU30Mepus,
TOMOJIOTUYECKUH DS,
YIJIEBOJOPOBL, KHCIIOPOJ-U
a30TcoJepKaIue COEIMHEHUS,
OMOJIOrMYeCKH aKTHBHBIC BELIECTBA
(yrieBoapl, JKUPBI, 0enKm),
MOHOMED,TOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS, KpUCTaJUITMYECKas
pelerka, THUIIBI XUMUYECKHUX
peakuuit (OKHCITUTENBHO-
BOCCTAHOBUTEJIbHBIC, 9K30- u
SHIO0TEPMUYECKHE, peakuuu
HMOHHOTO obMmeHa), pactBop,
AIEKTPOJIUTHI,HEIJIEKTPOIIUTHI,
JNEKTPOJIUTUYECKOE  TUCCOLUALNS,
OKHCIIUTEND, BOCCTAaHOBUTEb,
CKOpPOCTb ~XMMHYECKON peakuuu,
XUMHUYECKOE PaBHOBECUE), TEOPUU U
3aKOHBI  (Teopus  XHUMHYECKOTO
CTPOEHHUSI OPraHUYECKHUX BEIECTB
AM. bytneposa, Teopus
ANEKTPOJIUTUYECKUN JTHUCCOLIMALINH,
MEepUOIUYECKU I 3aKOH JI.H.
MenpeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUNA  SI3BIK ~ XUMHUHU,
dakTonoruueckue - CBEIEHUs O
CBOMCTBAxX, COCTAaBE, IOJYYEHUH U
6e30macHOM WCII0JIb30BAaHUH
BOKHEUIIIUX  HEOPTaHWYECKUX U
OpraHMYeCKHUX BEIIECTB B OBITY U
MPaKTUYECKOU JIEATEITbHOCTH
YEJI0BEKA,

- yMETh BBIIBJIATH XapaKTEpHBIE
MPU3HAKU u B3aUMOCBS3b
W3YUYEHHBIX TIOHITHH, TPUMEHSTH
COOTBETCTBYIOILLIEE IIOHATHUE IIPHU
ONMCAHUU CTPOEHHUS U CBOMCTB
HEOPraHWYeCKHMX W OPraHUYECKHUX
BEIIECTB W WX IPEBpallCHUN;
BBISIBJIAITh B3aMMOCBSI3b XUMUYECKUX
3HAHUU c MMOHATHUSIMHA u
MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCI0JIb30BaTh
HaWMEHOBAHUS XUMUYECKUX
COCIMHEHUN MEKTYHAPOIHOTO
COr03a TEOPETUYECKOM 3
MPUKIATHON XUMHUHM U TPUBHAJIbHbBIE
Ha3BaHWs BAXHEHIIMX  BEHICCTB

rpynmna,
H30MEDHI,
TOMOJIOTH,
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YTBEPKICHHU, 3aJ1aBaTh
MapaMeTpbl u KpUTEPUU
peLICHUS;

-aHAJM3UPOBATh IOJYYCHHbBIC
B XOJ€ PpEUeHus 3agadyu
pe3yJIbTaThl, KPUTUYECKU

OIICHHUBATh UX I[OCTOBepHOCTB,
MIPOTHO3UPOBATh U3MCHECHHE B
HOBBIX YCJ'IOBI/ISIX;

-yMeTh TEPEHOCHTHh 3HAHUS B
MMO3HABATEIIBHYIO 51
MPaKTHYECKYIO obnactu
KHU3HCACATCIIbHOCTH,

-yMETh UHTETPUPOBATH 3HAHUS
nu3 pa3HBIX HpeILMCTHbIX
obnacrei;

-BBIAIBUT'aTb HOBBIC naeu,
HpeI[JIaFaTI) OpI/IFI/IHaJII)HI)IG
MOAXObI U PEIICHUS;
-CIIOCOOHOCTD HX
HCIIOIL30BaHuUA B
MMO03HABATEILHON U
COIIMAIBHON MTPAKTHUKE

(3THIICH,alleTUIICH, TJIULEPHUH,
dbenon, dopmanpaerua, YKCycHas
KUCJIOTa, TJIMIMH, YrapHbli ras,
YIJICKUCIBIA Ta3, aMMHaK, TalleHas
HU3BECTH, Heraménas HU3BECTH,
NUThEeBass  colla W JIPYTHX),
COCTaBJIISATh bopmybl

HEOPraHMYECKUX M OPraHMYECKHUX
BEILECTB, YPAaBHECHUS XUMHUYECKUX
peakuui, OOBACHATH HUX CMBbICI;
IIOATBEPKIATh XapaKTEpHbIE
XMMHMYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOLIUMU
DKCIEPUMEHTaMU W 3aIUCIMU
YPaBHEHUN XUMUYECKUX PEAKLUM:
-yMETh YCTaHABJINBATh
IIPUHAJIE)KHOCTh M3Y4YEHHBIX
HEOPraHWYECKNX U OpPraHUYECKHUX
BEUIECTB K OIPENEICHHBIM KJlaccam
u rpynmnam COCIMHECHUH,
XapakTepu3oBaTb HUX COCTaB U
BAKHEUILINE CBOWCTBA; ONIPEIEIATH
BU/JIbI XUMHYECKHX CBs3el
(xoBaJIeHTHaA, MOHHas,
METaJUIn4YecKas, BOJOPOIHAs), TUIIbI
KPUCTAJUTMYECKUX pemeTox
BELIECTB; KJIaccu(puIpoBaTh
XUMHUYECKON PEaKIINu;

- chopMHpOBATH NPEACTABIEHUSA: O
XUMHYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAYYHOU KAapTUHBI
MHpa, pPOJM XHMHM B TIO3HAHUU
SBJICHUNA TMPHUPOJIBI, (HOPMUPOBAHUU
MBIIUICHAS] U KYJBTYpbl JUYHOCTH,
e€ (yHKIMOHAIBHON TPaMOTHOCTH,

Heo0X0IuMOM IS pelieHus
MPAKTHYECKHUX 3a1a4 5
JKOJIOTUYECKH 000CHOBAaHHOT'O

OTHOILIEHUSI K CBOEMY 3JI0pPOBBIO U
MPUPOAHON Cpelie;

- YMCTb MNPOBOJAUTH PACUCTHI II0

XUMHAYECKUM bopmynam "
YPaBHEHHSAM XUMUYECKUX pEaKLUil ¢
HCITOJIb30BAaHUEM buznuecKux
BEJIMYHMH, XapaKTEepPU3YIOIINX
BEILECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MAacchl, o0beMa
(HOpMmanbHBIE  YCIIOBHSI)  Ta3oB,
KOJIMYECTBO BEIIECTBA;
HCIOJIb30BATh CUCTEMHBbIE

XUMHUYCCKUC 3HAHUA IJId NPUHATHA
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX




CUTyanusx, CBA3aHHBIX C
BCIICCTBAMH 1 UX MPUMCHCHUCM

OK 02.
Ucnonp3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJIM3a u
UHTEPIIPETaluU
uHpOpPMALIUHU U
nH(pOpPMaLMOHHbIE
TEXHOJIOTUH IS
BBITMIOJTHEHHUS 3a/1a4
npohecCHOHATBLHOM
JESITEIIbBHOCTH

B odJacTu HEHHOCTH
HAYYHOT'0 TIO3HAHUSI:
-cOopMHUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BHTHE

YPOBHIO
HayKd H
00I11eCTBEHHOMH MIPaKTUKH,
OCHOBAaHHOTO Ha  JHajore
KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO0 MeECTa B
MOJIUKYJIbTYPHOM MHPE;
-COBEPILIEHCTBOBAHUE
SI3BIKOBOM W UHTATEIbCKOM
KYJbTypbl ~ Kak CpeAcTBa
B3aMOJICHCTBHS MEXIY
JIIOJIbMU U TIO3HAHUS MUDA;
-0CO3HaHHE IIEHHOCTH
HAay4YHOU JIESITENTIBHOCTH,
TOTOBHOCTB OCYLLIECTBIISATh
MIPOCKTHYIO u
HCCIIEA0BATENbCKYIO
JEeSATEIbHOCTh MHANBUYAIbHO
U B IPYIIIIE;

OeBjaaaenue
YHHMBEPCAJIbHBIMHA
yueOHBIMU
MO3HABATEIbHbIMH
JeHCTBUSIMMU:

B) pa0oThI ¢ HH(OPpMAaLHE:
-BIIaJIETh HaBBEIKAMH
noyiydeHus wuHpopmanuu u3
WCTOYHUKOB PAa3HbIX THUIIOB,

CaMOCTOSATCIIbHO
OCYHICCTBJIATH IMOUCK, aHAJIN3,
CUCTEMAaTU3alnIo n

UHTEpHpETalnio HHPOPMALUU
pa3nuuYHbIX BUAOB U (opm

MIpEeACTaBICHUS;
-CO3/1aBaTh TEKCTBI B
pasnuuHbIX  dopMmMaTax  C
y4ETOM Ha3HAYECHUS
uHpopManud U IETEBOU
ayAUTOPHH, BBIOHpAs
ONTUMAIbHYIO bopmy
MpeACTaBICHUS 71
BU3yaJIN3al1U;

-OLICHUBATh  JOCTOBEPHOCT,

JICTUTUMHOCTD I/IH(I)OpMaI_II/II/I,
€€ COOTBCTCTBUC IPABOBBIM M

-YMCTh IJIAHUPOBATL W BBINIOJJHATH

XUMHUYECKHH 9KCTIEPUMEHT
(mpeBpartieHue OpraHUYECKHUX
BCILIECTB npu HarpeBaHuH,

MOJIyYeHHE STUJICHA M U3yYEHHUE ero
CBOMCTB, KAUECTBEHHBIN PEAKIUU Ha
QIBJIETH/IBI, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JieHaTypauusi OeIKOB MpHU
HArpEeBaHWM, I[IBETHBIC  PEAKIUU
OENKOB; MIPOBOAUTH peaxkuuu
MOHHOTO O0OMEHa, ONPEACTSTh CPeay
BOJHBIX PAacTBOPOB, KayeCTBEHHBII
peakuuu Ha cynbdar-, KapOOHAT-H
XJIOPUJ-UOHBI, HA KaTHOH aMMOHHMS;
pelIaTh SKCIePUMEHTAILHBIC 331a91
o TeMaMm «Mertasmib u
«HeMeramns») B COOTBETCTBHH C
MpaBWJIaMUd TEXHUKU 0€30MacHOCTU
pu OOpaIlleHUI0 C BEUIECTBAMU U
J1a00paTOPHBIM o0opya0OBaHUEM;
MIPEJICTaBIISITh PE3YJIBTATHI
XUMHUYECKOTO KCIepuMeHTa Gopme
3aIUCH ypaBHEHUHU
COOTBETCTBYIOIIUX  pEaKIuil U
(bopMyJIUPOBATh BBIBOJBI HA OCHOBE
ATUX Pe3yJbTaTOB;

-yMETh aHAIM3UPOBATH XUMUIECCKYIO
uH(pOpMaIIMIO, TONy4aeMyr W3
pa3HbIX  HWCTOYHHKOB  (CPEICTB
MaccoBo  uHGOpMaIuwy, CeTh
WuTepHer u npyrue);

-BIIaJIETh OCHOBHBIMH  METOJaMH
HAyYHOTO TIO3HAHHUS BEUIECTB U
XUMHUYECKHX SIBIICHUH (HAOIOICHHE,

U3MEpEHHE, HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

-yMeTh TPOBOAUTH PACU€THl IO
XUMHAYECKUM bopmynam "
YpaBHEHUSM XUMUYECKUX PEaKInil ¢
HCIIOJIb30BaHUEM buznyecKux
BEJIMYMH, XapaKTePU3YIOLIUX
BEIIECTBA C KOJMYECTBAMU CTOPOHBI:
Macchl, ob0bemMa  (HOpMallbHBIE
yCIIOBUS) ras3os, KOJIMYECTBO
BELIECTBA; UCIIOJIb30BaTh

CHCTEMHBIN XMMHUYCCKUES 3HAHUS JUIA
MMPUHATHA pCH_IeHI/Iﬁ B KOHKPCTHBIX
JKN3HCHHBIX CHUTYyalUAX, CBA3aHHBIX
C BCHICCTBAMU U UX ITPUMCHCHHUEM
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MOPAJIbHO-3TUYCCKUM

HOpMaw;

-HCII0JTh30BaTh CpencTBa
WH(POPMAIIMOHHBIX "
KOMMYHHKAITUOHHBIX
TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX u
OpPraHM3aIlMOHHBIX 337a4 ¢
COOJIIOIEeHUEM TpeboBaHUI
PrOHOMUKH, TEXHUKHU
0€30IacCHOCTH, THTHCHBI,
pecypcocOepekenus,
MPABOBBIX M STHYECKUX HOPM,
HOpM MH(POPMAIIMOHHOM
0€e30I1aCHOCTH;

-BJIAJICTh HaBBIKAMU
pacrmo3HaBaHWS W 3aIIUTHI
nHpopMauu,
MH(POPMAIIMOHHOM

0€e30macHOCTH JIMYHOCTH,

OK 04. DdpdexTuBHO
B3aMMO/ICFICTBOBATh
u paboTaTh B
KOJUICKTHUBE U
KOMaHjie

-'OTOBHOCTb K CaMOPAa3BUTHIO,

CaMOCTOSTEIIBHOCTH u
CaMOOIIPEIEIICHHUIO;
-OBJIaJICHUE HaBBIKAMH
y4eOHO-UCCIIeI0BATENbCKOMH,
MPOEKTHBII W  COLHMAIbHOMN
JEATEIIbHOCTH;

OBiaaaenue
YHHMBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU
NeHCTBUAMU:

0) CoBMecTHast
AesiITeJIbHOCTh:

-[IOHUMaTh W HCIOJIb30BaTh
MPEUMYLIECTBO KOMaHJHON H
UHAUBUYalIbHOM padoThI,
-IIPUHUMATh L€ COBMECTHON
NESATEIBHOCTH,
OpraHU30BBIBATH "

-YMCTb IUJIAHUPOBATH W BBINIOJIHATH

XUMUYECKUM AKCIEPUMEHT
(mpeBparteHue OpraHUYECKUX
BELIECTB npu HarpeBaHuy,

MOJy4YeHUE ITUJICHA U U3YYCHUE €Tr0
CBOICTB, KAUECTBEHHbI PEAKIIMU Ha
aNbJIETU/IbI, Kpaxmall, YKCYCHYIO
KHCJIOTY; JIeHaTypamusi OeJIKOB MpHU
HarpeBaHWHU, IBETHbIE  PEAKLUU
OEIIKOB; IIPOBOAUTH peakuuu
HMOHHOTO0 OOMEHa, ONpeAesATh Cpeay
BOJIHBIX PacTBOPOB, KadeCTBEHHBIN
peakuuu Ha cynbdar-, kapOOHAT-U
XJIOPU/I-UOHBI, HA KaTHOH aMMOHHUS;
pemaTh SKCIIepUMEHTAILHBIC 33]aun
o TeMaM «Mertamib u
«HemeTannel») B COOTBETCTBUU C
IpaBUIaMU TEXHUKH O€30MacHOCTH
Mpu OOpaIllEeHUI0 C BEIIECTBAMU U

KOOPAMHUPOBATh JEHCTBUSA MO | JJaOOPaTOPHBIM 000pyI0BaHUEM;
€€ JIOCTHKEHUIO: COCTaBIATH | IPEJICTABIIATh pe3yJIbTaThI
IUTaH JEMCTBUH, paclpelensiTh | XHMHUYECKOro JKCHepuMeHTa ¢Gopme
poiM ¢ yd4eToM MHEHHs | 3alUCU ypaBHEHUI
YYaCTHHUKOB, 00CyX/1aTh | COOTBETCTBYIOLINX  pEaKUUHd |
pe3ynbTaThl COBMECTHOH | (hOpMyJIHPOBaTh BHIBOJBI Ha OCHOBE
paboThI; 3THX PE3YJIbTaTOB;

-KOOPJAUHUPOBATH U

BBITIOJIHATh paboty B

YCIIOBUSAX peaIbHOro,

BUPTYaJIbHOTO u

KOMOMHHPOBAHHOTO




B3aMOJCHCTBUS;
-OCYILIECTBJIATh  MO3UTUBHOE
CTpaTerHuyecKoe IOBEJICHUE B
Pa3IMYHBIX CUTYyalUsIX,
MPOSIBISATh  TBOPYECTBO U
BOOOpaXkeHue, OBITH
WHUITMATUBHBIM

OsBJaanenue
YHHMBePCAJIbLHBIMHA
peryasiTUBHbIMM
JNeCTBUAMU:

I) NpUHATHE ce0sl U JAPYrux
JI0/Ien:

-IIPUHUMATh MOTHUBBI u
apryMeHThl ~JpYrux Jrojei
MpU  aHaJU3e  Pe3yJbTaTOB
JIeSITEIIbHOCTH;

-IpU3HABAaTh  CBOEMpPABO U
MpaBo JPYTruxX JIOAEeH Ha
OImuOKU;

-pa3BUBaTh CIIOCOOHOCTH

nmoaHuMaTe MHpP C IO3ULUU
APYyTroro 4€JI0BCKa,

OK 07.
CopelicTBOBaTH
COXpaHEHUIO
OKPYXaroIEe Cpebl,
pecypcocOepexeHHIo,
MPUMEHSATH 3HAHUS
00 U3MEeHEeHUn
KJINMATa, TPUHITUTIBI
OepexIINBOTrO
MPOU3BOJICTBA,

3P PEeKTUBHO
JIEUCTBOBATH B
Ype3BbIYAHBIX
CUTYyalusIx

B o0JgacTi »KoJIOrM4YecKoro
BOCIIUTAHUA:

-cpOpMHUPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYPBHI,
IIOHUMAaHHUE BIIASTHUS
COLIMAJIbHO-9KOHOMUYECKUX
IIPOLIECCOB  HA  COCTOSIHME
MPUPOAHOMN COLMAJIbHOM
Cpensl, OCO3HAaHHE
rJ100aJIbHOTO Xapakrtepa
9KOJIOTUYECKUX MPOOIIeM;
-TUIAHUPOBAHUE "
OCYILIECTBJIEHUE JICCTBUI B
OKpyXarliel  cpeae  Ha
OCHOBE 3HAHUS neneun
YCTOHYHMBOTO pa3BUTHS
YeJI0BEYECTBA;

aKTUBHOE HENpusATue

JNENUCTBUM, NMPUHOCAUIUX BpEI
OKpYXKarolleH cpese;

-yMEHUE MPOTHO3UPOBATH
HeOJIaronpusTHbIC
SKOJIOTUYECKUE ITOCIEACTBUS
MPEANPUHUMAEMBIX JIEHCTBUM,
MpeOTBpaaTh UX;

-paClInpCHUC OIIbITa
JACATCIIBHOCTH 9KOJIOTHYCCKON
HaIIpaBJICHHOCTU;

-OBJIaICHHUC HaBbIKaAMU

-copMupoBaTh MPEACTABICHUS: O

XUMHYECKOH COCTAaBIISTIOIICH
€CTECTBEHHOHAYYHOM KapTHUHBI
MI/Ipa, pOJH/I XUMHUHU B IIO3HAHUN
SIBJICHUI TIPUPO/IBI, B
dbopMupoBaHUHT MBIIICHUS 51
KyJbTYPBI JINYHOCTH, ee
(GYHKIMOHATILHOU rpaMOTHOCTH,
HeOOX0IUMOI JUTS pelieHus
HpaKTI/ILIeCKI/IX 3a1a4 nu
9KOJIOTHYECKH 000CHOBAHHOTO

OTHOILIEHUSI K CBOEMY 3JI0pPOBBIO U
MPUPOAHON Cpenie;

-YMBITh coOroaaTh npaBuia
HKOJIOTMYECKU 1e1ecoo0pa3Horo
MOBeeHUs B OBITY HW TpPYAOBOM
ACATCIIBHOCTH B LECIAX COXPaHCHUA
CBOEr0 3JI0pPOBbSI U OKpYyXarouen

MPUPOJHOM  Cpelbl;  YYUTHIBATh
OIIaCHOCTb BO3JIEHUCTBHUS Ha JKUBbBIC
OpraHU3MBI ONpeeIEHHBIX
BEILECTB, [IOHUMas CMBICII

MoKa3arelsi MPeaeabHO JTOMYyCTUMON
KOHLEHTPaLUHU
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y4e0HO-HCCIIeIOBATENHLCKOMH,
NMPOEKTHBII W  COLMAIBHOMN
JIEATEIIbHOCTH;
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BHAbI YU4eOHOIl padoThl

Bup yueoHoii paboThl

O0BeM yacoB

O0bem 00pa3oBaTeJIbHOM NMPOrPaAMMBbI IM CIIUTIINHbI 36
B T.4.

OCHOBHOe co/Iep;KaHue 32
BT.Y.

TEOPETHYECKOE 00yUeHHE 16
MPAKTUYECKHUE 3aHSITUS

71a00paTOpPHBIC 3aHATHS 16
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAep:KaHUe (COMEePKAHU 2
MPUKJIAJTHOI0 MOAYJIsA)

B T.U.

TEeOpeTU4ecKoe 00yueHue 2
MPAKTUYECKHUE 3aHSITUS

Ilpomesxcymounas ammecmayus 6 popme ougpepenyuposantoco 2

3avyema 60 6IMopom cemecmpe
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2.2. TemaTnyecKMii IJIAH U COJePKAHNE YUEOHOM TUCHUNJIMHBI XUMMS

HanmeHoBanue Conep:xxaHue y4eGHOT0 MaTepHuaJja, 1a60paTOpHbIe U MPAaKTHYeCKHe Pa00Thbl, CAMOCTOSITeIbHAS O0bem ®opmupyemble | YPOBeHb
pa3zesioB H TeM padoTa o0yuamuxcs, KypcoBasi padota (IPOeKT) (eciu npedycmompeHtsi) 4acoB KOMIIETEHIIUH | OCBOEHHS
1 2 3 4 5
OcHOBHOE coJiep)KaHue 32
Paznen 1. OcHOBBI CTpOEHHsI BelllecTBa 2
Tema 1.1. Ctpoenue Conepxanue yueOHOro MaTepuaa 2
aTOMOB XMMHYECKHX > =
SIEMEHTOR H TIPHPOJIA 1 CoBpemeHHass Monenb cTpoeHHS aToMa. CHUMBOJIHWYECKHH S3BIK XHUMHH. XHMHYECCKUH 2 OK.01 1
XHMIUCCKOR CBSI3H 3JeMEHT. DIeKTpoHHas KoHpurypamus atoma. Kmaccudukanus XMMHUYIECKUX 3JIEMEHTOB
(s-, p-, d-amementsl). BaneHTHBIE 31eKTpPOHBI. BaneHTHOCTh. DJEKTpOHHAs MpHpoIa
XUMHYECKOH CBSI3U. DJIEKTPOOTPULIATEIBHOCTh. BBl XUMHUECKOH CBsI3M (KOBaJeHTHas,
MOHHAsl, MeTaJJIMYECKasi, BOJOPOJHAs) U cIOCO0Bl ee 0Opa3oBaHMs
JlabopaTopHbie pabOThI
[IpakTrueckue 3aHATUSL
Pemenue 3agaHuil Ha UCNOJIB30BAHME XUMHUYECKOM CUMBOJIMKUM U Ha3BaHUH COENMHEHMH IO
HOMEHKJIaType MEXIYHapOJHOTO CO03a TEOPETHUYECKOW M NPUKIAAHOH XUMHUH U
TPUBUAIBHBIX HA3BaHUW Ui COCTaBJICHHS XUMHYECKUX (OPMYN IBYXaTOMHBIX COCIMHEHUMH
(oxcunoB, cynb(GHA0B, TUAPUIOB U T.I.) U APYTHX HEOPTaHUYECKUX COCJAMHEHHI OTIEIbHBIX
KJIACCOB.
[IpakTHueckue 3amaHHUs HAa YCTAHOBIEHHE CBSI3M MEXIYy CTPOCHHEM aTOMOB XHMHYECKHUX
3JIEMEHTOB M TEPHOAMYCCKHM H3MEHCHHEM CBOMCTB XHMHYECKHX OJJIEMEHTOB MW UX
COCIMHCHUH B COOTBETCTBHHU C NMOJIOXKEHHEM [leprnoanieckoil CHCTEMBI.
KonTtponbHbIe paboThI
CamocrosiTenpHasi paboTa 00ydaromuxcs
Tema 1.2. CopepxaHnue yueOHOro Marepuaa OK.01 1
ITepnonnuecknii 3axoH | JlaboparopHble paboThI OK.02
1 Tabmuuall. M. [IpaKTHYeCKHe 3aHATHSI
Menpeneena [lepuonuueckas cucrema xumuueckux sinemeHToB J[.M. MenneneeBa. @U3HUECKUNA CMBICI
Ilepmonuueckoro 3akoHa J[.MI. MenzaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHS CBOHCTB
XHUMHUYCCKUX DBJICMCHTOB, O6pa3yeMLIX HMHU OPOCTHIX MU CJIOKHBIX BCIICCTB B COOTBCTCTBUU C
MOJIO)KEHUEM XHMHUUYecKoro 3jeMeHTa B Ilepumoaudeckoil cucrteme. MUpPOBO33pEHUECKOE U
Hay4Hoe 3HaueHue Ilepuonuueckoro 3akona /[.1. Menaeneesa. IIpornossr JI.11. Menneneena.
OTKpBITHE HOBBIX XHMHYECKMX DJJE€MEHTOB. PemeHne NpaKTHKO-OPHEHTHPOBAHHBIX
TEOPETHYECKUX 3aJaHWi Ha XapaKTepHU3amHi0 XUMHUYECKHX 3JeMeHTOB «Mertamnnueckue /
HEMETaJJIMYeCKHEe  CBOMCTBA, DJIEKTPOOTPHUIATENBHOCTh XHUMHUYECKHX  JJIIEMEHTOB B
COOTBETCTBUU C HMX DJJIEKTPOHHBIM CTPOCHHEM M MOJOXXCHHEM B IEPHOJAMYECKOH cHCTeMe
xumMuueckux anemeHtoB J.M. MengeneeBay
KoHTposibHbIE paboTHI
CamocrositesibHas paboTa 00yJaromuxcst
Paznen 2. Xumunueckue peakuuu 6
Tema 2.1. Tunst ConepxaHue y4eOHOro Marepuaia 1 OK.01 1
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XUMHYCCKUX peaxunﬁ

1 Knaccn@nxaum{ U TUIIbI XHMHWYCCKUX peaxunifl C y4aCTUCM HCOPraHMYCCKHX BCHICCTB.
CocraBieHue ypaBHeHI/Iﬁ peaxum‘/i COCAUHCHUSA, PA3JIOKCHUA, 3aMCIUICHMU. O6M€Ha, B T.4.
peaKuHﬁ TOpCHHA, OKUCIICHUA-BOCCTAHOBJICHUA.

ypaBHeHI/Iﬂ OKHUCJIICHUA-BOCCTAHOBJIICHMUA. CreneHb OKHUCJIICHHA. OKHCIUTENb n
BOCCTAHOBHUTCIIb. CocTaBieHue H YpaBHUBAaHUC OKHCIUTCIbHO-BOCCTAHOBHUTECIbHBIX
pCaKHI/Iﬁ METOAOM BJIEKTPOHHOTO O0ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC pe€akuuu B
Inpupoac, MpOM3BOACTBCHHBIX IMPOLNECCAX U JKHU3HCACATCIBHOCTH OPraHnu3MoOB

JlaboparopHbie pabOThI

TIpakTHueckue 3aHsATUs

KonnuecTtBeHHbIle OTHOMmEHHS B XUMHUH. OCHOBHBIE KOJHMYECTBCHHBIC 3aKOHBI B XHMHHU U
pacdeTsl MO ypaBHEHHSIM XHMHYECKHX peaknui. Mosb Kak €IWHHUIa KOJMYECTBA BEIIECTBA.
MonspHas Macca. 3aKOHBl COXPaHEHHS MacChl M JHEpTUU. 3akoH ABoraapo. MomspHBIi
0o0beM ra3oB. OTHOCHTENbHAs IUIOTHOCTBra3zoB. PacdeThl 1O YpPaBHEHHSAM XHMHYCCKUX
peakuMii ¢ MCIOJIb30BAaHMEM MaccChl, oObeMa (HOpPMalbHBIE YCJIOBHS) ra3oB, KOJHYECTBA
BEILlECTBA

KoHTposbHBIE pabOTHI

CamocrositesnibHas paboTa 00y4aroIuxcst

Tema 2.2.
DNEKTPOIUTHYECKAS
JUCCOLIHAINSA U
HMOHHEII 00MeH

Cozepxanne yueGHOTO MaTepuana

1 | Teopus »uekTpoiauTHdeckod aucconuanuu. WoOHBI. OIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peaxknuu nonHoro o6meHna. CocTaBieHHEe PeaKLHMH MOHHOIO OOMEHa IyTeM COCTaBJICHUS
UX MOJHBIX ¥ COKpAIeHHBIX MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peaKUUU. 3afaHUsA
Ha COCTAaBJIEHHE MOHHBIX pEaKIUi

JlabopaTopHBIe pabOTHI

JlabopaTopHas paboTa « TUITBI XUMUYECKUX PEAKIIUNY.

HccnenoBanue TUIOB (IO COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOUINXCS BELIECTB) U IPU3HAKOB
XMUMHUUECKHX peakiuii. [IpoBeieHne peakunii HOHHOro 0OMeHa, ONpe/IeJICHUE CPeibl BOJHBIX PACTBOPOB.
3ajiaHusl HA COCTABIICHUE MOHHBIX PeakIni

[IpakTrueckue 3aHATU

KonrponbHbie paboTh

C’I‘pOeHI/IC BCIICCTBA U XUMHNYCCKHUEC PCAKIINU

CamocrosiTenbHas paboTa 00yJarommXCs

OK.01
OK.04

Paznen 3. CTpoeHune u CBOWCTBA HEOPTAaHUYECKUX BEIIECTB

Tema 3.1.

CopepxaHue yueOHOro MaTepuaa

OK.01
OK.02
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Knaccugukanmus,
HOMEHKJIATYpa 1
CTpOCHUE
HEOPTaHUYECKUX
BEIIECTB

1 | IpeameT Heopranudeckoit xumun. Knaccudpukanus HeopraHudecKux BemecTs. [IpocTeie u
cinoxHble BemiecTBa. OCHOBHBIC KIIACCHI CJIOKHBIX BEHIECTB (OKCHUIBI, THIPOKCHUIHI,
KUCIIOTBI, COJIH). B3aMMOCBA3b HEOPraHUYCCKHX BEHmECTB. ATperaTHbie COCTOSHHS
BemecTBa. Kpucrtanmnuueckue u aMopQHbIC BeniecTBa. THIMBI KPUCTANIMYCCKUX PEIICTOK
(aToMHas, MOJIEKYJIsIpHAs, HOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PU3MUYCCKUX CBOMHCTB
BEIIECTBA OT THUMA KPHUCTAIIUYECKON pelmIeTKH. 3aBUCUMOCTh XHMHUYECKOW aKTHBHOCTH
BEIIECTB OT BHJAa XHMHYECKOH CBS3M M THUIA KPHUCTAJIMYECKOW pemeTku. [IpuYuHBI
MHOTO00Opa3us BEMIECTB

JlabopaTopHbie pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATHA

HomeHknarypa HeopraHM4ecKUX BENIECTB: Ha3BaHHWE BELIECTBA HCXOJIs W3 UX XMUMHUYECKOU
(GbopMynBl MM COCTaBJICHHE XHMHYECKON (OpMyJabl HMCXOAs W3 Ha3BaHHUS BelIeCTBa IO
mexayHaponuoit (MIOITAK) wnn TpuBuanpHONH HOMEHKIATYpE.

PemeHne mnpakTHYECKHX 3aJaHUi MO KiIacCHPUKAUMH, HOMEHKJIAType U XHUMHYCCKHM
dbopmMynaM HEOPraHMYECKHX BEIISCTB Pa3NUYHBIX KiaccoB (yrapHbI Tra3, YrIeKHCIBIH Tas,
aMMHaK, TallleHas H3BECTh, HeEramieHas H3BECThb, IHUThEBas COJAa W APYTUX): Ha3bIBaTh H
COCTaBIATHh GOPMYJIBI XUMHYECKHUX BEIECTB, ONPEACISATh MPUHAIICKHOCTD K KIAcCy.
VcToyHUKM XMMHYECKOW HHpOpMauuu (CpeiacTB MaccoBod HHpopMaunuu, cetb WHTEepHET H
apyrue). Ilouck nHpopmManuu no Ha3BaHUAM, HACHTUQHUKATOPAM, CTPYKTYPHBEIM Gopmyliam

KoHTposbHBIE pabOTHI

CamocrositesnibHas paboTa 00y4aroIuxcst

Tema 3.2. ®usuko-
XHUMHUUYECKUE CBOMCTBA
HEOpPraHUYECKUX
BEILIECTB

Cozepxanne yueGHOTO MaTepuana

1 Merannel. O0uue puznueckrue U XUMUYECKHe CBolcTBa MeTalaoB. CIIocoObI MOJyYeHHUS.
3HayeHHEe METAJJIOB M HEMETAJJIOB B IMPHUPOJE M JKU3HEACSATEIHHOCTH 4YeJOBEeKa U
opranu3mMoB. Koppo3us MeTamioB: BHIBI KOPPO3UH, CHOCOOBI 3al[UTHl METAJIOB OT
KOpPpO3uHu

2 Hemerannael. OOmue ¢Gu3MYecKHMe U XUMHYECKHE CBOWCTBA HEMETAJUIOB. THIIHUYHbBIC
cpoiictBa HemeTayioB IV-VII rpynn. Knaccupukanms M HOMEHKJIATypa COCIUHEHHH
HeMeTa1oB. KpyroBopoTsl OMOTEHHBEIX 3JIEMEHTOB B IMIPHPOJIC

3 XHMHYeCKHEe CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPraHUYCCKUX BCLICCTB (OKCI/IZ[OB,
TUAPOKCHUAOB, KUCJIIOT, colie u Z[p) 3aKOHOMepHOCTI/I B M3MCHEHHH CBOMCTB MNpOCThIX
BCHICCTB, BOAOPOAHBIX COCI[HHGHHfl, BBICIIUX OKCHUJAOB U THAPOKCHUIOB

JlabopaTopHbie pabOThI

[TpakTHueckue 3aHsTHs

CocTaBieHHe ypaBHEHHM XHMHYECKHX peaKIHUH ¢ ydacTHEM TMPOCTHIX M  CIOXXHBIX
HEOPTaHMYECKHUX BEHIECTB: METAJNIOB M HEMETAJUIOB; OKCHAOB METAJOB, HEMETAJUIOB U
aM(pOTEePHBIX 3JIEMEHTOB, HEOPTAHNIECKUX KHUCIOT, OCHOBAHUH U aM(OTEPHBIX THAPOKCHUIOB;
HEOPraHUYECKUX  COJEH, XapaKkTepuU3yWIIUX HX  cBolictBa. Pemenue  mOpakTHKO-
OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3alaHuWi Ha cpoiicTBa. CocTaB, MoJydeHHE M Oe30MacHOE
UCIIOJIb30BaHNE BAXKHEHITUX HEOPIraHMYECKUX BEIIECTB B OBITY M NMPAKTHUYECKOHW JAEATEIbHOCTH
4eJI0BEKa

OK.01
OK.02

KoHTposbHbIE paboThI
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CamocrositesibHas paboTa 00y4aromuxcst

Tema 3.3. ConepkaHue yueOHOro Marepuana OK.01
Unentndukanus JlabopaTopHble paboTHI 4 OK.02
HEOPTaHNIECKUX Ja6opatopHas pab6ora « aeHTHUKALMA HEOPraHUYECKHX BELIECTBY. OK.04
BCIICCTB Pemenune skcnepuMEHTANBHBIX 337a4 10 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJJIOB, 11O
pacIo3HaBaHUIO M MOTYYEHUIO COCJUHECHUNH METAUIOB U HEMETAJIOB.
Unentndukanus HEOPraHMYECKHUX BEHIECTB C HCHONb30BAHHEM HUX (QU3UKO-XHUMHUIECKUX
CBOWCTB, XapaKTepHBIX Ka4eCTBEHHBIX peaknui. KadecTBeHHble peakuuu Ha cyiabdar-,
KapOOHAT- M XJIOPUJI-AaHUOHBI, HA KATUOH aMMOHHUS
[IpakTHyeckue 3aHATHS
KonrponbHbie paboThl
KonrponbHas padora 2. CBoiicTBa HEOPraHMYECKUX COETNHEHUH
CamocTrosTenpHas padoTa 00yJaromuxcst
Paznen 4. CtpoeHue 1 CBOMCTBA OPraHUYECKUX BEIIECTB 10
Tema 4.1. ConepxaHue yaeOHOro MaTepualia 1 OK.01
Knaccudpuranpus, 1 IlosiBneHne w pasBUTHE OPraHMYECKOM XHMHHM KakK Hayku. IIpeaMeT opraHmueckoi
CTpOCHHUE U XUMHHU. MecTo U 3HaueHHE OPraHUYeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIaTypa XuUMHUECKOe CTPOCHHE KaK MOPSAAOK COSAMHEHHsS aTOMOB B MOJIEKYJE COTJIaCHO MX BaJICHTHOCTH.
OpraHUYECKHUXBEIIECTB OCHOBHBIE TMOJIOXKEHHE TEOPUHM XHMMHUYECKOTO CTPOEHHS OpraHM4YecKHX coeauHeHuil A.M.
ByTtnepoBa. YriepoaHbI CKeleT OpraHMYeCKOM MOJeKyNbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT
XMMUYECKOTO CTPOCHUS MOJIeKyI. Vi3oMepus ¥ H30MepEHI.
IMonstue o ¢yHkuuoHadpbHON rpymme. Pamwkan. I[lpuHImMnbl Kiaccu(UKAIUH OPraHUYCCKUX
COeMHEHUH. MeXIyHapomHas HOMEHKJIATypa WM NPUHLIUIBI HOMEHKJIATyphl OPTaHUYECKHX
coenuHeHui. [loHATHE 00 a30TCOAEPKAMMX COCTUHEHUSX, OMOJIOTMYECKH aKTHBHBIX BEIECTBAX
(yrneBonmax, xupax, Oeskax M Jp.), BBICOKOMOJICKYJIAPHBIX COEAMHEHUsIX (MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO)
JlabopaTopHBIe pabOTHI
IIpakTuueckue 3aHsTUA
Homenknatypa  OopraHMYecKHMX  COEAMHEHHMH  OTAENbHBIX  KjJaccoB  (HACHIIIEHHEIE,
HEHACHIIIEHHBIE U apOMaTHYECKHE YTJIEBOMOPOJBI, CHUPTHI, (EHOJBI, adbJEeTHUIbl, KETOHBHI,
kapOoHOBBIe KUCIOTHI M Ap.) CocTaBieHHE MOJHBIX M COKpPAIlEHHBIX CTPYKTYPHBIX (HOpMyI
OpPraHMYECKHUX BEIIECTB OTIEJBHBIX KJIACCOB, UCIONB3ysS UX HAa3BaHHUSA IO CUCTEMATHUYECKOU H
TPUBHUAIBHOI HOMEHKJIAType (3THIIEH, alleTHIICH, TJIMIEePUH, peHo, GopMaliblerul, YKCycHas
KHCIO0Ta, TIHIUH). PacdeTsl mpocreifmeil GpopMyssl OpraHMYECKON MOJEKYJBbI, UCXOIS W3
3JIEMEHTHOr0 cocTaBa (B %)
KoHTposibHbIE paboTHI
CamocrostenbHas paboTa 00yJaromuxcs
Tema 4.2. CoiicTBa Copneprxanue yueOHOT0 MaTepraia 3 OK.01
OpraHUYECKHX OK.02
COCTMHEHUIT OK.04
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1 OU3NKO-XUMUYECKUE CBOICTBA OPraHHYECKHUX COCIMHECHUU OTIEIBHBIX KilaccoB (0COOCHHOCTH
KiaccupUKaUUKd ¥ HOMEHKIATypbhl BHYTPH KJlacca; TOMOJOTHYECKHIl psa u obmas ¢opmyna;
n3omMepus; GU3MUECKUE CBOMCTBA, XMMHYECKHUE CBOMCTBA; CIOCOOBI MOJYyYCHHUSI):

- IpenenpHbIE YrICBONOPOABI(AJKAaHBl W LHKIOanKaHbl).['OopeHHMe MeTaHa KakK OJIMH H3
OCHOBHBIX HCTOYHHKOB TeIlJla B NPOMBIMIEHHOCTH W ObITy. CBOiicTBa HPUPOAHBIX
yIJIE€BOOPOAOB, HAXOXKICHUE B IPUPOJE U NPUMECHEHHE alIKaHOB;

- HempeneNbHbIC (aJKCHBI, AIKWHBl W aJNKaJUCHBI) W apOMAaTHUYCCKHE YTJIEBOJOPOMIBI.
T'openne ameruneHa Kak HMCTOYHHK BBICOKOTEMIEPAaTypHOrO ILIAMEHHU UL CBapKH U
PE3KH MEeTajoB

2 | - Kuclopoacoaep)kamue coequHeHUs (cumupThl U (eHoNbl, KapOOHOBBIE KHCIOTHI M
3¢upsl, anbaerugbl W KETOHBI, JKUPBI, YIJIEBOABI) IPaKTHYECKOe MpPUMEHEHHUE
STHJICHTJIMKOJS, riauunepuHa, ¢enona. I[IpuMeHeHume Qopmanpreruaa, anetanbieruia,
YKCYCHOW KHCIOTBHI. MpIia Kak COJM BBICHINX KapOOHOBBIX KHMCJIOT. Moromue CBOWCTBa
MbLIa

3 - a30TcoJiepIKaIiue COeTUHEHUS (amMuHBI u aMUHOKHUCIOTHI, OenKu).
BricokoMoONeKyIsIpHbBIE COCOWHEHUsS (CHHTETHYECKHME ¥ OHOJNIOTHYCCKH-aKTUBHEIC).
Monomep, monmMmep, CTPYKTypHOe 3BeHO. I[lonmMmepm3amusi STUIEHA KaK OCHOBHOE
HampaBJeHHE €r0 MCHOJb30BaHUA. [ eHeTHUEeCcKas CBI3b MEXIY KJIACCaAaMH OPTaHMYECKHUX
COeIUHEHUN

JlabopatopHbie pabOThI

JlabopaTtopHas pabota «IIpeBpameHnuss opraHMYEeCKUX BEIECTB IIPU HarPEBAHUM .
[Nomy4enue sTHIEHA U N3ydEHUE €TO CBOICTB. MozennpoBaHue MOJIEKYT M XUMHUYECKUX HPEBpaICHUI
Ha IpUMepe 3TaHa, 3THJICHA, alleTUICHa U Jp.

[IpakTrueckue 3aHATUSL

CBoiicTBa OpraHMYeCKUX COEIMHEHUH OTACIBHBIX KJIAacCOB (TpUBHAJIbHAA M MEXIYyHapoIHas
HOMEHKJIaTypa, XHMMHUYECKHE CBOHCTBa, CHOCOOBI TMOJIydeHHs): MpeaeiabHble (alKaHBl H
[MKJIOAaNKaHbl), HeNpeaeNbHble (AJIKEHBI, aJKHHBI M alKaJWeHbl) ¥ apoMaTHYeCKue
yIJIE€BOJIOPOABI, CIUPTHl U (EHOJBI, KApOOHOBBIE KHCIOTH M 3(QUPHI, aIbACTUIBl U KETOHBHI,
AMHUHBl U aMHUHOKHCIOTBHI, BBICOKOMOJEKYISpHBIE COEAMHEHHUs. 3aJlaHUs Ha COCTaBICHUE
YPaBHEHHH XHUMHUYECKHMX peaKOUil C yd4acTHEM OpPTaHMYECKHMX BEIIECTB Ha OCHOBAHHH HUX
COCTaBa U CTPOCHHUS

CocraBmeHue cxeM peaknmuid (B TOM  dYHCJIe 1O  TPEIIOKEHHBIM  I[EMOYKaM
NMpeBpalleHn i), XapakTepU3yoImnuX XUMUYECKUE CBOWCTBA OPraHMYECKUX COCJUHEHUH
OTJEJIBHBIX KJIACCOB, CIMOCOOB MX IOJYYE€HHUS M Ha3BaHHE OPraHUYECKHUX COCIMHEHUH IO
TPUBUAIBHOW MJIM MEXIYHAapOJHOM CUCTEMAaTUYECKOM HOMEHKIaType. PemeHue NpakTUKO-
OPMEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOMCTBA OPraHUYECKUX COCAUHEHUHU
OTJZIEJbHBIX KJIACCOB

KonTponsHsie paboThl

CamocrositesibHas paboTa 00yJaromuxcst

Tema 4.3.

Conepxanue yueOHOro MaTepraa

OK.01
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Wnentndukanms 1 Buooprannueckne coenuHeHusi. I[lpumeHenue u OuoJOrHyYeckass pOJIb YTJIEBOJOB. OK.02
OpraHUuYeCcKUX OKHCJIeHHE YIIEBOJOB - HCTOYHHUK DHEPIUH KUBBIX OopraHu3dMoB. OOyiacTH NpUMEHEHUS OK.04
BEILECTB, UX 3HAUCHHE amuHokucioT. [IpeBpamenus OenkoB numM B opraHusMe. buonorumdeckue ¢QyHKIUU
U IPUMEHEHNE B O0enkoB. buosornueckme ¢GyHKIUM >KUPOB. Poib OpraHMyeckoil XWUMHHM B pEIICHUU
OBITOBOW U npoOJieM muIneBoii 0€30MacHOCTH
MIPOU3BOICTBEHHOM 2 | Ponp opraHMueckoid XMMHUHM B pELICHHH NpoOJIeM 3SHEpreTHYeckod Oe30macHOCTH, B
JEATETbHOCTH pa3sBUTHU MEIHWIUHBI, CO3JaHHM HOBBIX MAaTEPHANIOB, HOBBIX HMCTOYHHKOB JHEPTHH
YeJI0BeKa (ampTepHATHBHBIC UCTOYHUKHU 3HEPTHH). ONMaCHOCTh BO3ACHCTBUSA HA )KMBHIE OPTraHU3MBI
OPTaHUYECKHUX BEMIECTB OTHEIHbHBIX KiIaccoB (yrJIeBOJOPOABI, CHUPTHI, (EHOJIBI,
XJIOpOpPTraHWYECKUE MPOU3BOJHBIC, ANBACTHUIABI M Jp.), CMBICT IOKa3aTeass MpelNesIbHO
JONYyCTHUMOM KOHIEHTPAIUH
JlaboparopHbie pabOThI
JlabopaTtopHas pabora: «/aeHTHPUKAOHUS OPraHMYECKUX COCAMHEHHI OTIEIBHBIX KJIACCOB»
WUnentndukanus opraHMYecKUX COCIUHEHUH OTIEIBHBIX KJIAcCOB (Ha MpUMepe ajbJIerujaos,
KpaxMaja, YKCYCHO#H KHCIOThI, OCJIKOB W T.N.) C HCIOJb30BAHUEM HX (PUIMKO-XHMUUCCKUX
CBOWCTB W XapaKTEepHBIX KayeCTBEHHBIX peakunuii. JleHaTypauus Oenka NpU HarpeBaHUU.
LiBeTHble peaknuu OenkoB. Bo3HMKHOBEHHE aHAJUTHYECKOTO CHUTHAJla CTOYKH 3PEHHS
XUMHUYECKHX TMPOLECCOB TMNpPH MPOTEKAHMHM KAYECTBEHHOW peakuuu, MO3BOJSAIOIICH
UISHTU(GHUIMPOBATH NPEJIOKEHHbIE OpraHMYeCcKUe BEleCTBA
[IpakTrueckue 3aHATUSL
KonTtponbHbIe paboThl
Kontposibnas pabota 3. CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIECTB
CamocrosiTenpHas paboTa 00yJaromuXcst
Paznen 5. Kunetndeckue n TepMOIMHAMHIECKHE 3aKOHOMEPHOCTH MPOTEKAHNS XUMHIECKUX PEaKInit
CkopocTb CopepxaHue yueOHOTro MaTepuaa OK.01
XHMHYECKHX PeaKLmit. | CKOpOCTh PEaKIUH, €€ 3aBUCHMOCTh OT Pa3IHYHBIX (aKTOPOB: MPUPOJIBI PEATUPYIOLIMX OK.02
Xumueckoe BEUIECTB, KOHLEHTPAIMU pearupyrolux BeLUIECTB, TEMIEpPaTypbl W  I[LIOLWAAu
paBHOBECHE PEaKUUOHHOW NOBEPXHOCTH. TerioBbie H>PQPEKTHl XUMUYECKUX peaklui. IK30- u

SHJIOTEPMUUECKHUE, PEAKI[UH.

Ob6patuMocTh peaknuil. XUMHUUYECKOE pPaBHOBECHE M €ro CMEIeHHE MOoJ JeicTBUEM
pasnudHbIX (akTOpoB (KOHIICHTpPAIMS PEAareHTOB WJIM MPOAYKTOB pEaKIMH, JaBJCHHUE,
TeMmMIeparypa) IJIsI CO3JaHHS ONTHMAJbHBIX YCIOBHH MPOTCKAaHUS XUMHYECKHX
nponeccoB. [Ipunnun Jle IlaTense

JlabopaTopHBIe PadOTHI

HpaKTI/I‘ICCKI/IG 3aHATHA

Pemienne mnpakTHKO-OPHEHTHUPOBAHHBIX 3aJaHMil Ha aHanu3 (akTOpOB, BIHIIOMUX Ha
N3MEHEHUE CKOPOCTH XUMHUUYECKOM peaknuu, B T.4. C MO3ULUH  DIKOJOTHUYECKH
[[eJ1ecCo00pa3HOTO MOBEJCHUA B OBITY M TPYIOBOH NEATEIBHOCTH B IEIAX COXPAHEHHS CBOETO
3JI0POBbS U OKPYX aUel NPUPOJTHOU Cpeabl.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha npuMmeHeHue npuHuuna Jle-llarense miis
HaXOJK/ICHHS] HaIpaBJICHHUS CMEIICHHS PaBHOBECHS XMMHUUYECKOH peaknuu M aHaIu3 (aKTOpPOB,
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BJIUAIONIUX HAa CMCUHICHUEC XUMHUYCCKOI'O paBHOBCCHUA

KoHTpoabHBIE paboThI

CamocrositesnibHas paboTa 00y4aromuxcst

Paznen 6. PactBopsl

Tema 6.1. IlonsiTre o
pacTBopax

Conepxanue yueOHOro MaTepuaa

OK.01

1 PactBopenune kak ¢usuko-xummdeckuii mpomecc. PactBopsl. CrocoOBl MPUTOTOBICHUS
pactBopoB. PacTBOopuMocTh. MaccoBas Hxois pacTBOpeHHOro BemecTBa. CMBbICT
nokasaTesisl IMpeNesbHO JOMYCTUMOWH KOHIEHTPAallMM W €ro HMCIOJb30BaHHE B OI[CHKE
JKOJOTHYECKON 0€30MacHOCTH.

[IpaBuia 5KOJOTHYECKH 11eJ1eCO000pa3HOTO MOBEJACHHS B OBITY M TPYIOBOI JesATEIbHOCTH
B IEJIIX COXPaHEHHsI CBOEro 3I0POBbS U OKpY)KalOMEed NPUPOAHON cpeabl; ONacHOCTh
BO3J€HCTBHS Ha )KMBBIE OPIraHU3MBbl ONPEIECICHHBIX BEIIECTB.

PemieHne npakTUKO-OPHUEHTHPOBAHHBIX PACUETHBIX 3aaHUH Ha PacTBOPHI, HCIOJIb3yEMBIE
B OBITOBOIl M NPOM3BOJICTBEHHON JEATEILHOCTH YeJIOBEKA

OK.02
OK.07

JlabopatopHbie pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTtponbHbIe paboThl

CamocrositesnbHas paboTa 00y4aroIuxcst

Tema 6.2.
Hccnenosanue
CBOMCTB pacTBOPOB

Cozepxanne yueGHOTO MaTeprana

JlabopaTopHbie pabOThI

JlabopaTopHas pabota «IIpuroToBieHrne pacTBOPOBY.

IIpuroToBieHue pacTBOpPOB 3aAaHHON (MaccoBod, %) KOHIEHTpamuu (C NPaKTHUKO-
OPHEHTHPOBAaHHBIMH BOIIPOCAaMHU) U OINpeEJeJIeHuEe Cpelbl BOJHBIX pacTBOpOB. Penienue 3anay
Ha MPHUTOTOBJEHHE PACTBOPOB

[IpakTuueckue 3aHATUSL

KonrponbHbie paboThl

CamocrosiTenbHas paboTa 00yJaroNMXCs

OK.04

[MpotheccroHATPHO-OPUEHTHPOBAHHOE COJIEPIKAHHUE (COJIEepKAaHME MPUKIATHOTO MOJTYJIS)

[\

Pazgen 7.

Xumust B OBITY M IPOU3BOICTBEHHO ESITEIPHOCTH YeJIOBEKa

[\

Xumus B OBITY U
MPOU3BOJICTBEHHOU
JeSITeIbHOCTH
YeoBeKa

ConepxaHue yueOHOTro MaTepuaa

1 Hogselimue nocTUXEHUS XMMUUYECKON HAayKM M XMMHUUYECKOH TexHojoruu. Ponp xumuu B
obecrieyeHUH HKOJOTUYECKOM, SHEPreTHYecKoil W NUIIeBOH O€30MacHOCTH, Pa3BHTHH
MeaunuHEL. [IpaBuia mMOWMCKa W aHANW3a XUMHYECKOW HHPOPMAUHUH W3 Pa3IHIHBIX
NCTOYHHUKOB (Hay4dHas W yueOHO-HaydHas JIUTEpaTypa, CpeACTBA MacCOBON MHPOpPMAIUH,
ceTs MHTEpHET)

JlaGoparoprbie paboThI

IIpakTnueckue 3aHATUS

Ilonck W aHaau3 KEMCOB O INPUMCHCHNUN XHUMHUUYCCKHUX BEHOICCTB U TEXHOJIOTUH C Y4€TOM
6y[1ymeﬁ HpO(l)eCCI/IOHaHBHOﬁ ACATCIBHOCTHU 1o TEMaM: BaXKHEHIIHeE CTPOUTECIIbHBIC
MATCpHUAJIbl, KOHCTPYKIMOHHBIC MATCpUAJIbl, KpACKH, CTCKJIO, KEpaMHuKa, MaTepHaJbl I

OK.01
OK.02
OK.04
OK.07
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JJIEKTPOHUKHU, HAHOMATEpHuajbl, TEKCTUJIbHBIE BOJOKHA, HCTOUYHUKHU YHEPTUHU, OPTaHUUYECKUE U
MHUHEpAIbHBIC YIOOPEHUS, JCKAPCTBECHHBIC CPEACTBA, OBITOBASI XUMHUS.

3amura: IlpenctaBieHue pe3yiabTaTOB peEHmIeHUS KelWcoB B (GopMe MHUHH-TOKIANOB C
npe3eHTauuen

KonrponbHbIe paboThl

CamocTrosTenpHas pabota 00yJaromuxcst

IIpomexxyTOUHasl aTTecTalysl M0 AUCHUILINHE (AuddepeHINPOBAHHBIHN 3a4eT)

Bcero

Jl1sl XapakTepUCTUKH YPOBHS OCBOCHMS yU4E€OHOr0 MaTepualla UCIOJIb3YIOTCs Celyrolue 0003HaueHus:

1. o3HaKOMHTENbHBIH (y3HABaHUE paHEe N3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. penpoayKTUBHBIHN (BBIIOJIHEHUE JEATEIBHOCTH 110 00pas3ily, MHCTPYKIUH WK 110 pyKOBOJCTBO);

3. NpPOAYKTHUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHUE I€ATEIbHOCTH, PELIEHHE NPOOIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI TUCHUTIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHnIo
Peanuzanus yueOHOM AMCHUIUIMHBI TPeOyeT HATMYKS y4eOHOTro KabuHeTa XMMHH.
O06opyaoBaHue yueOHOTO KaOHWHeTa:

- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY O0YHArOIIUXCS;

- pabouee MecCTO MpenoaBaTes;

- BBITSDKHOM IIKa(; TeMOHCTPAIIMOHHBIHN CTOI;

- KOMIUIEKT Y4eOHO-HarIsAHBIX TOCOOUH M0 XUMUU;

- MUKPOJ1a00paTopuu AJisi 00y4aromxcs, HAOOp XMMHYECKON TIOCY/ bl U PEaKTHBOB.
TexHuueckue cpeacTBa 00yUYeHHUS:

- IEPCOHAIBHBIN KOMIIBIOTED, JJOKAJIbHAS CETh C BBIXOJAOM B Internet,

- MyJIbTUMEIUMUHBIN TPOEKTOP,

- IPOCKIIMOHHBIN JKpaH.

3.2. UudopmanunonHoe odecriedeHne 00y4eHus

[lepeuenr pexkoMeHAyeMbIX Y4eOHbIX u3NaHuil, VHTepHET-pecypcoB, AOMOIHUTEIBHOMN
JTUTEPATYPBI

OcHOBHbBIEC UCTOYHHKHU:

1. T'abpuensH, O. C. Xumus maisg npodeccuii W CHeNHATBLHOCTeH TEXHUYECKOro MPOdHs
[TekcT]: yueOHUK u1st CTyA. yupekaeHuii cpe. nmpod. obpaszosanus. / O. C. I'abpuensn, U. T.
OctpoyMoB. - M.: M3naTenbckuii ueHTp «Axkagemus», 2018. —272 c.

2. MaptsioBa, T. B. Xumusi[Tekct]: yuebuuk u npakrukym st CITIO / T. B. Mapteiaosa, U.
B. ApramonoBa, E. b. ['onynos. - M.: U3aarensctBo FOpaiit, 2018. —393 c.

JlomoTHATETbHBIC UCTOYHUKH:

3. I'muuka, H. JI. 3agaun v ynpakHeHus 1o oOlnei xuMuu [IJIeKTPOHHBIN pecypc] : yuel.-
npaktud. nocodue / H. JI. I'muuka; mox pen. B. A. Ilomkosa, A. B. babkoBa. — 14-e m3n. —
OnekTpoH. Aad. — M.: U3natenscTBo FOpaiit, 2020. — 236 c. - Pexxum nocryna:
https://urait.ru/viewer/zadachi-i-uprazhneniya-po-obschey-himii-449820#page/1

4. JlebemeB, 0. A. Xumusa [I/IeKTPOHHBIM pecypc] : ydYeOHMK JUIi  CPEIHErO
npodeccuonanibHoro obpaszoBanusi / FO. A. JleGenes, I'. H. ®anees, A. M. I'onyGes, B. H.
[MamoBan; mox o6mei pemakmueit . H. danmeeBa. — 2-e u3m., mepepad. u gom. — M.:
NznatensctBo FOpaiit, 2020. — 431 c. — Pexxum nocryna:
https://urait.ru/viewer/himiya-452143#page/1
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4. KOHTPOJIb 1 OLNEHKA PE3YJIbTATOB OCBOEHUS JUCIUIIJINHBI

KoHTpo/1bM OLeHKa Pe3ylbTaTOB OCBOEHMS JUCLHUIUIMHBI OCYILECTBIIAETCS MPENoAaBaTesieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a00paTOpHBIX padoT, TECTUPOBAHUSA, & TAKXKE
BBINOJIHEHUS 00Y4aIOLUIMMUCS MHANBUAYAIBHBIX 3a/laHUH, TPOEKTOB, UCCIIEIOBAHUN.

Ne | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yuenus THIBI OLIEHOYHBIX
MEPONPUATHN
1 OCHOBHOE COJIepKaHhe
1 Pasnea 1. OcHoBbI Dopmy/IMpOBaTh
CTPOEHUs BelllecTBa | 0a30BbIe MOHATHS U
3aKOHBI XHMHH
1.1 | OK 01 CtpoeHne aToOMOB CocraBiaaTe xuMuueckue | 1.3amaun Ha coOcCTaBJICHUE
XUMUYCCKHUX (GOpMyJIBI COCTUHEHUH B | XUMHUYECKUX dbopmyi
AJIEMEHTOB M MPUPOJA | COOTBETCTBUH CO | ABYXaTOMHBIX COCTUHEHUN
XAMUYECKOU CBSA3H CTEICHBIO OKHUCJIEHUS | (OKCHUJIOB, CyJb(pUIOB,
XUMUYECKUX DJIEMEHTOB, | TUIPHUIOB H T.IL.).
HCXOJS U3 BAJICHTHOCTH U | 2.3ananue Ha
AJIEKTPOOTPHUIIATEIIHHOCTH | MCIIOJIb30BaHUE
XUMHYECKOH CHMBOJIMKH U
Ha3BaHHE COEOMHEHMS II0
HOMEHKJIaType
MEXIYHapOJAHOTO  COH03a
TEOPETUYECKOMN 51
NPUKIATHON  XUMHH W
TPUBHUAIIBHBIX Ha3BaHMUI
I COCTaBJICHUS
XUMHUYECKON bopmbI
JIBYyXaTOMHBIX COCIMHEHUI
(okcu0B, CyJIb(hUI0B,
THIPUIOB) n IPYTUX
HEOPTraHUYECKHUX
COCIMHECHUN  OTICIbHBIX
KJIaCCOB
1.2 | OK 01 | [lepuoanyeckuii XapakTepu3oBaTh 2.IlpakTuyeckue 3anaHus
OK 02 | 3akoH u tabnuua JI.M. | xumMudeckue 3J€MEHTHl B | HA yCTAHOBJIEHHE CBS3H
MenaeneeBa COOTBETCTBUHU c UX | MEXOY CTPOCHHUEM aTOMOB
IOJIOJKEHUEM B | XUMUYECKHX DJIEMCHTOB U
MEPUOINYECKON CHUCTEME | IEPUOTUUECKUM
XAMUYECKHX DJIEMEHTOB | H3MEHEHUEM CBOIICTB
J.1. Menneneea XUMHYECKHUX DJIEMEHTOB H
ux COCIUHCHUI B
COOTBETCTBUH c
MOJIOKEHUEM
Ilepuonnueckon cucTeme
2 Pazpnea 2. XapakTepu3oBaTh
XuMHuUecKne THIIBI XUMHY€CKHX
peakuuu peakumii
2.1 | OK 01 THunel XUMHUYECKUX CocTaBIiTh peakuuu | 1.3amaun Ha cocCTaBlIEHHE
OK 02 | peakmuit COEJIMHEHMUS, YpPaBHEHUS PEAKIUI:
pa3yioKeHusl, o0MeHa, | -COeIUHEHUs, 3aMCIICHUS,
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3aMEIICHHUS,
OKHCJIUTENBHO-

BOCCTAaHOBUTEIHHOU

peakiu

pa3ioxeHus, 0OMeHa;
-OKHCIIUTEIIBHO-
BOCCTaHOBUTEIbHBIX
peakui C
HCIIOJIb30BAaHUEM  METOoj1a
AJICKTPOHHOTO OaaHca.

2. 3a1aum Ha pacyeT MaccChl
BelllecTBA MM 0OBeMa
ra3oB 1O  HM3BECTHOMY

KOJINYECTBY BCIIICCTBA,
MaccChl W 00BEMBI
OJTHOTO M3 YYaCTBYIOIIUX B
peaxiuu BEIIICCTB;
pacdeTsl Macchl (0ObeMma,
KOJIMYECTBO BEII[ECTBA)

MPOJAYKTOB peaKkluu, €Clu
OJIHO U3 BEIIECTB MMEET
MIpUMECH

2.2 Onexrponutnyeckas | CoctaBnaTe  ypaBHeHus | |.3amaHust Ha cocTaBiIeHUE
JcCcoLManus 1 XUMHUYECKUX peaKkuuii | MOJEKYJISAPHBIX W HOHHBIX
MOHHBINA 00OMEH MOHHOTO  OOMEHa  C | peakuMu C  ydJacTheM
ydacTHeM KHUCJIOT,  OCHOBAaHUH U
HEOPTaHUYECKUX COJICH, YCTaHOBJICHUE
BEIIECTB U3MEHEHHE  KHCIOTHOCTH
cpelbl
2.JIaboparopHass ~ pabota
«Tunet XAMUYECKNX
peaxkiumn»
3 Pasnen 3. Crpoenune | UcciaenoBarh cTpoenune
U CBOMCTBA U CBOMCTBA
HEOPraHUuYecKuxX HEOPraHUuYecKux
BellleCTB BellleCTB
3.1 | OK 01 | Knaccudukanus, Knaccupunuposats 1.Ilpaktuyeckue 3anaHus
HOMEHKJIaTypa U HEOpPraHN4ecKue o KJaccu(uKanuy,
CTpOEHHUE BEIIECTBA B | HOMEHKJIAType "
HEOPraHUYeCKuX COOTBETCTBUM €  HX | XUMHUECKUM
BELIECTB CTPOCHUEM (bopMyIaMHEOPTaHUIECKUX
BEIIIECTB pa3IUYHbIX
KJIACCOB.
2.3anaun Ha pacyer
MaccoBOM 1o (Macchl)
XMUMHUYECKOTO 3JIEMEHTA
(coenmnHEeHHs) B MOJIEKYJIE
(cmecn)
3aJlaHus o
KJIacCU(pUKaIIUH,
HOMEHKJIaType "
XUMHUYECKUM  (popmyniam
HEOPTaHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB
3.2 | OKO01 dusuko-xuMuueckue | YcTaHaBINBAaTh 1.3agadgnst Ha COCTaBIIEHUE
OK 02 | cBoiicTBa 3aBUCUMOCTh (GU3UKO- | ypaBHEHUH  XMMHUYECKHX
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HEOPraHUYECKUX
BEILIECTB

XUMHYECKHUX CBOMCTB
BEIIECTB OT CTPOECHUSA
aToMa W  MOJIEKYJ], a
TaKxKe THIIA
KPUCTAIUIMYECKOMN
peleTKu

peakuuit c y4eToM
IPOCTBIX M CIIOKHBIX
HEOpPraHUYECKUX BEILECTB!
OKCHUJIOB METAJIJIOB,
HEMETAJIJIOB u
aM(OTEpHBIX  3JIEMEHTOB;
HEOPraHMYECKUX  KHCJIIOT,
OCHOBaHMH M aM(OTEPHBIX
T'HJIPOKCH/JIOB,
HEOPraHWYECKUX  COJICH,
XapaKTepU3yIOLINX ux
CBOWCTBA M  CIIOCOOBI
MOJIy4YEHUS

2.ITpakTHko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHUs HA
CBOMCTBA M  IIOJYYEHUS
HEOpPraHMYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Nnenrudukanus
HEOPraHMYECKUX
BEIIECTB

Uccnenosath
Ka4eCTBCHHBIC PEAKIINH
HeOpFaHI/IIICCKI/IX
BEIIECTB

1.IIpakTuko-
OpUEHTUPOBAHHBIC 3a/IaHUS
1o COCTaBIICHUIO
XUMHUYECKUX peakuuid ¢
y4acTHEM HEOPraHUYEeCKUX
BEIIECTB,  HCIOJIb3YEeMbIX
JUTSI X ICHTU(DUKAITH
2.JIaboparopHas  pabora:
«UneaTudukanus
HEOPraHMYECKUX BEIIECTBY

Paznen 4. Ctpoenne
U CBOMCTBA
OpraHuvecKux
BelleCTB

HccaenoBarb cTpoeHue
M CBOMCTBA
OpPraHuYecKuX BellecTs

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccupunuposats
OpraHUYEecKUe BeIlecTBa
B COOTBETCTBHU C HUX
CTPOEHHEM

1.3amanus Ha COCTaBIICHHE
Ha3BaHUNW  OPraHUYECKUX
COEIMHEHU I o
TPUBHAIIBHOU 51
MEXIYHAPOIHOU
CHUCTEMAaTUYECKOU
HOMEHKJIaType

2.3ajaHue Ha COCTaBIICHHE
MOJIHBIX M COKPAIEHHBIX
CTPYKTYPHBIX bopmyn
OpTraHUYECKUX BEII[ECTB
OT/IEJIbHBIX KJIacCOB
3.3aaun Ha OmpeleseHue
npocTeimen (bopMmyIbI
OpraHWYEeCKOM MOJIEKYJIBI,
UCXOJlI W3 DIIEMEHTHOIO
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHuYECKUX
COeTUHEHUN

YcranaBnuBaTh
3aBHCAMOCTD
XUMHYECKUX

¢buzuko-
CBOMICTB

1.3amanust Ha COCTaBICHUE
ypaBHEHUS XUMHUYECKUX
peakuuit C y4acTHEM
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OpraHWYECKUX  BEUIECTB
OT CTPOEHUS MOJIEKYJI

OpraHN4YCCKUX BCIICCTB Ha
OCHOBAaHHMHM HX COCTaBa H

CTPOEHUS
2.3amaHusa Ha COCTaBJICHHE
YPAaBHEHUH  XMMHYECKHUX
peakuuid,
WJUTIOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA C
YYETOM MEXaHU3MOB
MIPOTEKAHUs JAHHBIX
peakuMu W TEeHETHYECKOH
CBSI3U OpraHUYECKUX
BEILIECTB Pa3IUYHBIX
KJIaCCOB

3.PacuerHpie 3amaum 110
YPaBHCHHUSM PpEaKIHi ¢

y4eTOM OpraHMYECKUX
BELIECTB
4.JlaboparopHass ~ pabota
«IIpeBpamenns
OpPraHUYeCKUX BEIIIECTB
IIPY HarpeBaHUM»

43 | OKO01 | Unentudukanus HccnenoBats 1.IIpakTuko-

OK 02 | oprannueckux KayeCTBEHHOW  pEaKLMU | OpUEHTUPOBAHHbIE 3a/1aHUS

OK 04 | BemiecTB, UX 3HAUE€HUE | OPraHUYECKUX o COCTABJICHUIO
U IPUMEHEHUE B COEAMHEHUI OTIENIBHBIX | XUMHUUECKUX peakuuid ¢
OBITOBOM 1 KJIACCOB y4EeTOM OpraHMYECKUX
IIPOU3BO/ICTBEHHOM BEILIECTB, B T.4.
NS TEIbHOCTH UCIOJB3YEMBIX  JUISl  HX
4eJI0oBEKa UACHTUDUKAIMKA B OBITY U

MIPOMBIIITIEHHOCTH
2.JlaGopaTtopHass ~ pabora
«UnenTndukanus
OpPraHMYECKHUX COEAMHEHUN
pa3IMYHBIX KJIACCOBY»
5 Paspnea S. XapakrepHu3oBaTh
Kunernueckue u BJIMSIHUE
TePMOAMHAMHMYCCKHE | KOHIEHTPALMH
3aKOHOMEPHOCTH pearupyloumux BellecTB
NPOTEKAHUSA W TeMIepatrypsl Ha
XHMHYECKHUX CKOPOCTh XHMMHYECKHUX
peakuui peakumi
5 | OKO0l | Cxopoctb XapaxkTepu3oBaTh [TpaxTuko-

OK 02 | XMMHUYECKUX peaklUUil. | BIUSHUE KOHILIEHTpAlUH | OPUEHTHUPOBAHHbIE
XUMUYecKoe pearvpyoIrx BeIEeCTB U | TEOpETUYECKUE 3aJaHus Ha
paBHOBECHE TEMIIEPATYPbI Ha | aHaJIN3 ¢akTopos,

CKOPOCTh ~ XMMHYECKHX | BIUSIOUIMX Ha W3MEHEHUs
peakuuin CKOpOCTH XUMUYECKOU
XapakTepru3oBaTh peakuuu

BIIUSIHUE n3meHenus | [Ipaktuko-

KOHILIEHTPALlUU BEIIECTB, | OPUEHTUPOBAHHBIC 33/1aHNE
peakuus Cpebl U | HA IPUMEHEHUE MPHUHINIA
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TEeMIIepaTypbl Ha
CMEILEHUE XHMHYECKOTO
paBHOBECHS

Jle-IIlaTenne st
HaXOXJICHUS HaIpaBJICHUE

CMCUICHUA paBHOBCCHUA
XAMHYECKOH pEakuu |
aHaJM3 ¢bakTopos,
BIUSIIOIMX  HACHIILICHHBIC

XUMHYCCKOI'O paBHOBCCUA

6 Pa3znea 6. PactBopbl | McciienoBaTh HCTUHHBbIE
pacTBOPHI € 3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 | IlonsTue o pactBopax | Paznuuars uctuHHble | 1.3anaun Ha
OK 02 pacTBOPbI MIPUTOTOBJICHUE PACTBOPOB
2.IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHble  3aJaHUs  Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMBbIE B OBITOBOM
u MIPOU3BOJICTBEHHON
JIeSITEJIbHOCTH YEJIOBEKa
6.2 | OK 01 | UccnenoBanue Hccnenosath ¢usuko- | JlabopaTopHas pabora
OK 04 | cBOICTB pacTBOpOB XUMHYECKHE cpoiictBa | «IIpurorosnenus
HCTHUHHBIX PaCTBOPOB pacTBOPOBY»

II | IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePsKAHUE

(conepKaHUENPUKJIATHOTOMOTYJIS)

7 Paznen 7. Xumus B OnenuBaTthb 3amuTa KeiicoB
ObITY M MOCJIeACTBUA OLITOBOM
NMPOM3BOACTBEHHOI U MIPOU3BO/JICTBEHHOM
JeATeJIbHOCTH JeATEJIbHOCTH YeJI0BEKA
YyeJI0BeKa ¢ mo3unueit

3KO0JOTHYEeCKOH
0e30macHOCTH
OK 01 Xumus B ObITY U OuennBaty nocienctsud | Keiic
OK 02 | npou3BOACTBEHHOU OBITOBOM u
OK 04 | mearenpHOCTH IIPOU3BOJCTBEHHOMN
OK 07 | yenoBeka JIeITEIIbHOCTH YeJIOBEKa C
Mo3uIueH
9KOJIOTHYECKOMN
0E30IMacHOCTH

5. METOAUMYECKHE PEKOMEHJAIMMN IIO0 OPIrAHM3AIMUU H3YYEHUA

JUCHUTINHBI

5.1 MeToanuyeckne peKOMEHIANMH NPenoAaBaTe/ 0

VY4eOHBIM IJIAaHOM Ha M3YyYEeHHE JTUCIHIUINHBI OTBOJIUTCA JIBa ceMecTpa. YdeOHas pabota
OpoOBOJIUTCS B (popMe ayJUTOPHBIX 3aHATHH: Teoperndyeckux — 20 yacoB, mpakTudeckux — 0
4acoB, JJA0OPATOPHBIX — 16 4acOB U CAMOCTOSITEIBHOU padoThI — () 4acoB.

B COOTBCTCTBHUU C

TpeOOBaHUSIMU

dI'ocC

CI1io

10 CIICIUaJIbHOCTHU

26.02.060kcruryaTanidss  CyJ0BOTO DJIEKTPOOOOPYAOBAaHUS M CPEJICTB aBTOMATHKHU,BIIEISIX

peanu3anys KOMIIETEHTHOCTHOTO TOJAXO0Ja MPEAyCMaTpUBAET UIMPOKOE HCIIONb30BaHUE B

00pa3oBaTesIbHOM IMpOIlecce aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MpOBENEHNUS 3aHATUH.
Ilepeuens mem 3anamuil, peaiu3yemvlx ¢ AKMUGHOI U UHMEPAKMUGHOU (hopmax
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Ne HaumeHnoBaHnue TeM ®opMbI 00yUeHHsT

1 | CrpoeHue aTOMOB XMMHUYECKUX 3JIEMEHTOB U Jlexkusi-Bu3yanu3anust
[IPUPOJA XUMUYECKOU CBA3H

2 [Knaccudukanus, CTpoeHHE 1 HOMEHKIIATypa WHTepakTuBHAS JEKIMS
OpraHMYECKUX BELIECTB

3 | XuMmuyeckue peakuuu Pa300p KOHKpETHBIX CUTYyaLU

Ha npaktudeckue 3aHATHSA BBIHOCATCS BOIIPOCHI B COOTBETCTBUM C TEMAMU TEMAaTUYECKOTO
IUIAHa JUCLMIUIMHBL. Llenu NnpakTU4ecKuX 3aHATHH: 3aKpellICHHUE W3YyYEeHHOIO Marepuaia U
KOHTpPOJIb 3HAaHUN U YMECHUM.

5.2 Metoanyeckue peKOMeHAalMH 1JIsl CTYeHTOB
3aHATHS TPOBOAATCS B COOTBETCTBHM C YYEOHBIM IITAHOM U PACHHMCAHHEM, IIPH 3TOM Ha
CaMOCTOSITENIbHYIO TIOATOTOBKY IMPOTPaMMOM IUCHHUILIMHBI oTBoAUTCS 0 yacoB. /laHHOE Bpems
CTYZIEHTHI TUIAHUPYIOT TI0 WHANBUIYaIbHOMY IUIAHY, OPHEHTHUPYSCh HA MepeYeHb KOHTPOJIBHBIX
BONPOCOB (M. 6.1.) U cOMCOK yuyeOHOU JIMTEpaTypbl, PEKOMEHYEMbIIl B Ka4eCTBE OCHOBHOM U
nononHuTenbHol. CamocrosTenbHas paboTa CTYACHTOB pealu3yeTcsi MOJ PYKOBOJCTBOM
npernoaBaTesns (KOHCYJIbTAlluK, TOMOIIb B IMTOATOTOBKE K MPAKTHYECKUM H JIOMAITHUM paboTam
U JIp.) ¥ UHAMBUAYAIbHYIO pabOTy CTyJEeHTa, 3aKJIIOYAIONIYIOCS B BBIMOJHEHUN MPAKTHUYECKUX
pabor.
Jns  KayecTBEHHOTO OCBOCHHUS JTUCHUIUIMHBI CTYACGHTaM HEOOXOAMMO MOCemarhb
ayJUTOPHBIC 3aHSATHS, BBIIIOJIHATH CIEAYIOIINEe TPeOOBaHHUS.
B cemecrpax o0y4aronuiicsi 10KEH BBITOTHHUTS!
—  BXOJIHOW KOHTpOJIb,
—  BBINIOJIHEHHUE 5 1a00OpaTOPHBIX padoT;
—  NPOMEXYTOYHAS aTTECTAIIHS

6. @opMBI TeKymIero KOHTPOJIA YCIHEeBAeMOCTH U TMPOMEKYTOUHOH AaTTecTAIlUH
00y4YarIIHNXCH

6.1. Ilepeyennb BOnpocoB K au(pGepeHIHPOBAHHOMY 3a4€ETY

1. JlaiiTe onpeneneHus CleIyOUMM XUMHUUYECKUM TOHATHSAM: BEIIECTBO, XUMUYECKUI 3JI€MEHT,
aTOM, MOJIEKYJIa, OTHOCUTENIBHBIE aTOMHAsI U MOJIEKYJISIPHAs: MacChl, HOH, aJUIOTPOIUS, U30TOIBL,
XUMHUYECKasl CBS3b, DJIEKTPOOTPULIATEIbHOCTh, BaJEHTHOCTh, CTEHEHb OKHUCIIECHHS, MOJb,
MOJISIpHAsi Macca, MOJSPHBIM 00beM Tra3000pa3HBIX BEIIECTB, BELIECTBA MOJEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, PacTBOPBI, SJEKTPOIUT M HEDIEKTPOIUT, 3JIEKTPOIUTHYECKAs
JIMCCOLMALINS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHNE M BOCCTAHOBIIEHHUE, TETIOBON AP PEeKT
peakuuy, CKOPOCTh XUMHUYECKOW peaklMM, KaTallu3, XMMHUYECKOE pPaBHOBECHE, YTJIEPOIHBIN
CKeJeT, (pyHKIMOHANbHAs TPYIIa, H30MEpHsl, FTOMOJIOTHS.

2. ChopmynupyiiTe 3aKOHbI COXPAHEHHS MacChl BELIECTB U ITOCTOSIHCTBA COCTAaBA BEIIECTB.

3. YcraHOBUTE NPUYMHHO-CIIEICTBEHHOW CBSI3M MEXKIY COJEPKAHUEM 3aKOHOB COXPAHEHUS
Macchl BEIIECTB M IOCTOSIHCTBA COCTaBa BEIIECTB W HANMCAHUEM XMMHUYECKUX (opmyn u
YPaBHEHHUH.

4. JlaiiTe MEHIENEEBCKYI0 W COBpPEMEHHYI0 (OpMYIUPOBKY mepuoandeckoro 3akona J[. .
Meneneesa.

5. OObsichute (HUUYECKUNA CMBICT CHMBOJUKH TEPUOAUYECCKON TaOMUIBI XUMHUYECKUX
anemeHToB Jl. 1. MeneneeBa (HoMepa 3yieMeHTa, Iepruoia, IPYIIIb).

6. YcTaHOBUTE MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aToMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHMs CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX MMH BEILIECTB B IEpHOJIaX U TPpyIIax.
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7. JlaWiTe XapaKTEpUCTUKY D3JIEMEHTOB MaJbIX M OOJBIIUX TEPHOJOB IO WX TOJIOKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

8. YcraHOBUTE 3aBUCUMOCTh CBOWCTB XMMHUYECKUX BEIECTB OT CTPOCHUS aTOMOB 00Pa3yIOIIUX
UX XUMUYECKHUX DJIEMEHTOB.

9. JlaiiTe XapaKTEpUCTUKY BAXKHEUIIINX TUIIOB XUMUYECKUX CBA3CH.

10. OOBsicHUTE 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOCHUS KPUCTAIUIMYECKHX
PEIIETOK.

11. ChopmynupyiiTe OCHOBHBIE TOJIOKEHUS TEOPUH IICKTPOTUTHUECKON AUCCOLUAIUH.

12. JlaiiTe XapakTEpUCTUKYB CBETE€ TEOPUU DJICKTPOJIUTHUYECKOW JIUCCOLMAIMUCBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COECTUHEHUM.

13. Ilepeuncnure OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OPraHHYEeCKHX
COCIMHEHU.

14. JlaiiTe XapakTepUCTUKY B CBETE€ TEOPUH XUMUYECKOTO CTPOCHHS OPraHHMYECKUX COECTMHEHUN
CBOMICTB OCHOBHBIX KJIACCOB OPIaHUYECKUX COEIUHEHUHN.

15. [JaliTe XapaKTEpUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOJYYEHUS U MPUMEHECHUS BaKHEUIITNX
metauioB (IA u Il A rpymi, anroMuHus, Kejae3a) U UX COSAUHEHUH.

16. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOCHHUSI, CBOMCTB, MOTYYCHHS U IPUMEHEHUS BaXKHEHIIINX
HemeraiwioB (VIII A, VIIA, VIA rpynm, a takxke azora u ¢ocopa, yriepoaa ¥ KPeMHHS,
BOJIOPOJIa) U UX COETMHEHUM.

17. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOCHMUSI, CBOMCTB, IMOIYYEHHS U IPUMEHEHUSI BaKHEHIIINX
KJIACCOB YTJIEBOJOPOJIOB (AJIKAaHOB, IIMKJIOAIKAHOB, aJIKEHOB, aJIKUHOB, apEHOB) U UX Hauboliee
3HAUYMMBIX B HAPOJAHOXO3SIIICTBEHHOM IUIaHE IIPEICTaBUTEIIEH.

18. JlaliTe XapaKTepUCTUKY BaXKHEHIIMX MpEICTaBUTENEeH KIACCOB OPraHUYECKUX COEIUHEHUM:
METaHOJIa W 95TaHOJA, CJIOXKHBIX 3(HPOB, >KUPOB, MBUI, AIbIACTHAOB ((HOpMAIBIACTHAOB U
aleTanbAeruaa), KETOHOB  (aleToHa), KapOOHOBBIX  KHUCIOT  (YKCYCHOM  KHCIIOTHI),
MOHOCAaXapuA0B (TJIOKO3bI), JUcCaxapuaoB (caxapo3bl), TMOJHUCAXapUAOB (Kpaxmaia U
LEJUTIONO03bI), aHWIMHA, aMHUHOKHCIIOT, OEIKOB, MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH,
Kay4yKOB, IJIaCTMacc.

19. O0BsicHUTE CYIIHOCTh XUMUYECKUX MPOLIECCOB.

20. Maiite knaccuPUKAUI0 XUMUYECKUX PEAKIINM 1O pa3IMYHbIM NMPU3HAKAM: YHCIY U COCTaBY
MPOIYKTOB U PEareHTOB, TerioBoMy 3¢ deKTy, HampaBieHHo, (a3e, HaIHMUMI0 KaTaau3aropa,
M3MEHEHHUIO CTENICHEH OKUCIIEHMSI 3JIEMEHTOB, 00pa3yIOINX BEIEeCTBA.

21. TlosicHuTe, Kak KiIacCUUIMPYIOTCS BELIECTBA U IMPOLECCHl C TOUYKU 3PEHHS OKUCIIECHUS-
BOCCTAHOBJICHHS.

22. CocTaBbTe ypaBHEHHUs PEaKLUil C TOMOIIBIO METOIa AIEKTPOHHOTO OaaHca.

23. OOBsICHUTE 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOW pPEaKIMH U TOJOXKEHUS XUMHUYECKOIO
paBHOBECHS OT Pa3TUYHBIX (DAKTOPOB.

24. OcyuiecTBUTE pacueThl 10 XUMUYECKUM (OopMyJiaM U YpaBHEHHSIM.

25. Pemure pacyeTHbIE 3a7a4d IO XUMHUYECKUM (pOpMyJIiaM U ypaBHEHUSIM.

26. O0BsiICHUTE XUMUYECKUE SBJICHUS], IPOUCXOSIINE B IPUPOIE, OBITY U Ha IPOU3BOICTRE.

27. TlosicHuTe, B 4YeM HEOOXOAMMOCTb COOJIOAECHUS MpPaBUJI HKOJOTMYECKH I'PaMOTHOTO
MOBEJICHUS B OKPY’KAIOLIEH Cpeie.

28. IlosicHuTe BIMAHME XUMUYECKOTO 3arpsA3HEHUsI OKPYXKAIOIIEH Cpe/ibl HA OPraHU3M YeJIOBeKa
U JPYTHUE )KUBBIE OPTaHU3MBI.

29. Tlokaxxute HEOOXOJUMOCTh COOJIIOJICHUS MpaBUil 0€30MacHOro OOpalleHusl ¢ TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMU, JJAOOPATOPHBIM 000PYIOBAHUEM.

30. OnumuTe MOArOTOBKY PACTBOPOB 33JaHHOM KOHILEHTPAIMU B OBITY M Ha IIPOU3BO/ICTBE.
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PACCMOTPEHO

Ha y4eOHO-METOINYECKOM COBETE
«_» 20 T
IIporokon Ne «  »

JIMCT u3MeHeHu
B padouyro NnporpamMmy yueOHoi AMCUMIJIMHBI b/1.04 Xumust
cnenmuaabHocTH  26.02.06DKcrutyaTtanusi  CyJIOBOrO  3JEKTPOOOOPYIOBAaHUS U  CPEICTB
ABTOMATUKH.
npenogasarens: H. I'. Anudupenko

JononHenus u u3MeHenus k padoueit nporpamme bJ1.07 Xumust va 2023/2024y4eGHbIi o 1m0
crienuanbHOCTH  26.02.060KcIutyaTtandss  CyJIOBOTO  AJEKTPOOOOPYJOBAaHUS M CPEJICTB

aBTOMATHKH.

B pabouyro nporpamMmy BHECEHBI CIEIYIOIINE U3MEHEHHUS:

No Bnecennvle uzmenenus

1 N3amenenus B pazaenst 1.3, 1.4, 2.1, 2.2 B cBa3u ¢ usmenenueM ®I'OC COO,
MIPpUMEPHOM pabouel mporpamMmbl 00111e00pa30BaTEIbHON JUCIUILUIMHGI, YYeOHOTO TIaHa

JlonoHeHust 1 U3BMEHEHHS B pabouell mporpaMMbl paCCMOTPEHBI U 0J100peHbI Ha 3acenanuu [[K

IIpotokomn Ne oT I.

[Tpencenarens LK / /
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