[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OW0: 3aiiko Tatbsina UsaroBHa denepanbioe areHTCTBO MOPCKOTO U PEYHOT0 TPAHCIIOpTa
[lomxHocTb: PexTop

ara noacanus: 22.08.2 022131%%%J11>Hoe rocyapCcTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa3oBanys

(f68637643805984b0fd5e 14e7166pHOMPRKHIT FOCY TAPCTBEHHBIN YHUBEPCHTET BOAHOIO TPAHCIIOPTA)

cTpykTypHoe noapazaenenue CI10
«HoBocubupckoe komangHoe peuHoe yunnuiie nmenu C.1. Jlexunesa»

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

BA.04XUMMUSA

s cnenuanabHocTH26.02.059KemyaTanus cy10BbIX JHEPreTHYeCKHX YCTAHOBOK

KBanupurkauus —TexHUK-CyJOMeXaHUK

2023



YTBEPXOAIO
3amMeCTUTeIb IMPEKTOpA 110
yueOHol padoTe

2 T. IL I'lepengsaenko

« » G e e023r.

Pabouas nporpamma o6iieoGpasoBaresibHOM yueGHONH AUCLULIHHBI
paspaborana Ha ocHoBe (elepalbHOrO TOCYIAPCTBEHHOrO 0GPA30BATENBLHOMO
CTaniapra cpepHero obuwero obpasosanus (nanee — ®I'OC) u [IpumepHoii
pabouedi mporpammoii  00meoOpa3oBaTebHON  AUCLMIUIMHBI  XUMHS 115
npo)ecCHOHANBbHBIX 00pa30BaTe/IbHBIX OpraHu3aliiii, pekoMeHoBaHHoi PIBOY
ATIO  MuctutyT pasBuTHA NpO(ECCHOHANBHOTO 00pa3oBaHMs B KayecTBe
NPUMEPHON paboyel mporpaMMbl U peani3alii OCHOBHOH MpoheccHOHaIbHOM
obpasosatensnoii nporpammel CITO Ha Gase ocHOBHOrO 06lero 06pasoBaHmsi ¢
TOJIy4eHHeM CpefiHero obuiero obpasosanus. IIportokon Nel4 ot 30 HosiGps
2022

Opranu3zanus-paspaboTunk: ®I'BOY BO «CuGupckuii rocy 1apeTBeHHbIH YHHBEPCHTET

BOJHOIO TpaHcrnopray CTpykTypHoe noapasaenerne CI10 «Hoeocubupekoe komananoe peuroe

_yuniume umenn C.U. Jlexxnesay

Paspaborunku:
Anugpupenxo H.I'., npenooasamens

PekoMeHI0BaHO MpeMeTHO-LUKIOBOI KOMUCCHEN

00111e00pa30BaTENbHBIX IUCIUILIHH

[TpoTtokoa Ne 1 o1«31» aBrycra2023 r.

—

[Ipencenarens L~ /H.I'. Anndupenxo/

PaCCMOTpeHO Ha y‘-leﬁHO-MeTOLlH'—leCKOM COBETE:

[Tporoxon Ne | oT «01» cenTsiopst 2023r.

CornacoBaHo:

['naBue1i GubAHOTEKAPD ?{%/ / O.B. YnaHosa
2



COJEPXAHUE

. TIACIIOPT PABOYEN I[TPOI'PAMMBI VYEBHOM
JUCLUTIIMHBI

. CTPYKTYPA Y COAEPXAHUE YUEBHOU JJUCIIUITJIMHBI

. YCJIOBUSI  PEAJIM3ALIMU  IIPOTPAMMbBI  VUEBHOU
JIACLIUTUIMHBI

. KOHTPOJIb N OHLEHKA  PE3VJIBTATOB OCBOEHI
YYEBHOU JUCHUIIIMHDBI

. METOAMYECKHNE PEKOMEHIAILIMHA 10 OPTAHU3AIINN
N3YUEHUA JUCHUTTIJINHBI

. ®OPMbI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
ITPOMEXYTOYHON ATTECTALIMU OBYYAIOIINXCS

11

20

21

26

27



1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI
b/1.04. XUMUSA

1.1.06sacTh NpUMeHEeHHs] TPOrPAMMBI

PabGouas mnporpamma ydeOHOW IUCHUIUIMHBI SIBISIETCS YACThIO IPOTPaMMbl IOJITOTOBKU
CHELMATNCTOB cpeaHero 3BeHa B coorBercTBUH ¢ PI'OC cpemnero obmiero obpa3oBaHus H
®OI'OC mno crmenuansHocTH  (crienuanbHOCTsIM)  CI1026.02.05 DOkcrutyatanus —CyJIOBBIX
YHEPreTHYECKUX YCTAHOBOK.

1.2. MecTo0 AUCHMIUIMHBI B CTPYKTYpe NPOrpaMMbl MOJATOTOBKH CHEHUAJNCTOB
CcpelHero 3BeHa: [UCIUIUIMHA BXOJUT B oOIIeoOpa3oBarenbHas TOATOTOBKAa 0a30BbIe
JUCIUTUIAHBI.

1.3. Henu 1 3aga4u JTUCHUIJIMHBI — TPeOOBaHHS K Pe3y/JbTATaM O0CBOEHUSI U CHUILIMHBI
®opMHUpoBaHHE Y CTYACHTOB MPEACTABICHHUS O XUMHYECKON COCTaBISIOUICH
€CTEeCTBEHHO-HAYYHOW KapTHHBI MUPA KaK OCHOBBI MPUHSATHUS PEIICHUH B )KU3HCHHBIX U
MPOU3BOJICTBEHHBIX CUTYaIlUsIX, OTBETCTBEHHOTO MOBEJICHUS B IPUPOIHOI cpere.
3agauu AUCHUNJINHBI:

1) chopmupoBaTh MOHHMAaHHE 3aKOHOMEPHOCTEH  MPOTEKAHHSA  XHUMHYECKUX
NpOLIECCOB M SBJICHUU B OKpYyXalIIel cpene, LENOCTHOW HAy4YHOW KapTHHBI
MHUpa, B3aNMOCBS31 ¥ B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYJbl HEOPTaHUYECKUX U OPTraHHMYCCKHX
BCIIECTB, YpPaBHCHUS  XUMHYCCKUX  pPEAKIUH, OOBACHITH WX  CMBICIH,
UHTEPIPETHPOBATH PE3yIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBarh HaBBIKU MPOBEICHHUS MPOCTEUITUX
XHMHUUYECKUXIKCIEPUMEHTAIbHBIX HCCIEAOBAaHUN C COONIOJECHUEM MpaBUI
0e30macHOTO OOpameHus CBEMEeCTBAMU U J1a00paTOPHBIM 000pyI0BaHHEM;

4) pa3BUTh YyMEHHS UCIOJb30BaTh HHPOPMAIMIO XUMHYCCKOTO XapakTepa U3
Pa3IMYIHBIX HCTOYHUKOB;

5) chopmupoBaTh yMeHHS HPOTHO3UPOBATH IMMOCICACTBHS CBOCH ACATEIBHOCTH H
XAMHUUYECKUX TMPUPOTHBIX, OBITOBBIX M MPOW3BOJICTBEHHBIX IPOIECCOB;

6) chopmupoBaTh MOHMMAaHHWE 3HAYUMOCTH JOCTHIKEHHH XHUMHUUYECKOH HAyKH W
TEXHOJIOTUH JIJIST pa3BUTHUS CONMAIILHON M MPOU3BOJACTBEHHOU cdep.

1.4. Kosin4ecTBO 4aCOB HA 0CBOEHHME MPOTrPaMMbI JHCHHMILINHBI:

Ounas popma odyuenusn
MaKCUMaJIbHON y4eOHOU Harpy3ku oOyuatorierocsi 36 4acoB, B TOM YHUCIIE:
00s13aTEbHON ay TUTOPHOM yueOHOI Harpy3Kku oOydaromerocst 36 4acos;
CaMOCTOSITENbHOM paboThl 0Oyvaromerocs 0 yacos.

Kon u [InaHupyeMbie pe3yabTaThl OCBOCHUS NUCITUTIIINHBI
HAaMMEHOBaHUE o0rue TUCIUIIMHAPHBIE
bopMupyembIx
KOMIIETEHLIU I

0K.01. Bgibupats | B yactu Tpyaosoro - BJAJETh CUCTEMOW XHUMHYECKHUX
CIMOCOOBI pelieHUs] | BOCIUTAHUA: 3HaHUH, KoTopas BKIIIOUAET
3ajau - TOTOBHOCTH K TPYIY, OCHOBOTIOJIATAFOIITHE TTOHSATHUS
npodeccuoHanbHON | OCO3HAHUE IIEHHOCTH (xuMHYECKHiA AJIEMEHT, aToM
NesATEeIbHOCTH MacTepCTBa, TPYI0JII00HE; AJIEKTPOHHAsT 000JI0YKa aToma,s-,p-
NPUMEHUTEIBHO K |- TOTOBHOCTh K aKTHUBHOM | ,d-3JIEKTpOHHBIE OpOMTAIM aTOMOB,
Pa3INuYHBIM NEeSATeTLHOCTH WOH,  MOJIEKYyJia,  BQJICHTHOCTb,
KOHTEKCTaM TEXHOJIOTUUECKOU U | BJIEKTPOOTPULIATEIBbHOCT, CTEINEHb

COIMAIPHOW HAMPABIICHHOCTH, | OKUCIIEHUS, XUMHUYECKas  CBS3b,

CHOCOOHOCTh MHHMIIMUPOBATH, | MOJIb, MOJIIpPHAsl Macca, MOJISIPHBIH
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MIJIAHUPOBATh u
CaMOCTOSITEJIBHO  BBITIOJTHSATH
TaKyI0 JIESITeIbHOCTB;

-  HUHTEpEC K pa3IUYHbIM
chepam  mpodeccrHoHaTHLHOU
JIeATEIIbHOCTH,

OBaanenue
YHUBEPCAJIbHBIMHA
yueOHBIMU
MO3HABATEJIbHBIMH
JNeCTBUAMU:
a) 0a3oBble
JleliCTBUSA:

- CaMOCTOSTEIBHO
(bopmynHpoBaTh u
aKTyaJu3upoOBaTh MpoOIIEeMy,
paccMaTpuBaTth ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYILIECTBCHHBIM TPHU3HAK WIU
OCHOBaHHME Uil CpaBHEHUS,
KJIaCCU(PUKALINH u
0000IIIEHHS;

- OTIPENIETISATh eu
JEATEIIbHOCTH, 3a7aBaTh
rnapamMeTpsl U KPUTEPHUH HUX
JIOCTHUKEHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;
- BHOCUTh KOpPPEKTHUBBI B
NeSTeTbHOCTD, OIIEHHUBATh
COOTBETCTBHUE pe3yabTaTOB
LensM,  OIICHUBAaTh  PUCKHU
MOCTECTBUHN AEATEIbHOCTH;

- pa3BUBaTh  KpeaTHUBHOE
MBIIUIEHHE TIPU  pPELIEHUU
YKU3HEHHBIX TTPOOIIEM

0) 0a3oBBIE
HCCIIe10BATeIbCKHE
JNeHCTBHUSA:

- BJIAQJICTh HABBIKAMU y4eOHO-
HCCIIEI0BATENBCKOU 5
MPOEKTHOMU JIESITETBHOCTH,
HaBBIKAMH paspenieHus
npobem;

- BBISBJISITH
CJICICTBCHHBIC
aKTyaJIu3upOBaTh
BBIJIBUTATh
peuieHus,
apryMEHThI

JIOTHYIECKHE

MIPUYHUHHO-
CBSI3H 51
3ajauy,
TUTIOTE3Y ee
HaXOIHUTh

JUIS

00BEM, YTIEPOIHBIN CKEJIET,
(GyHKIMOHATBHAS TPYIINA, pajHKal,
Hu30MepHus, HU30MEpHI,
TOMOJIOTHUECKUIH  psAll, TOMOJIOTH,
YTJIEBOAOPOIBI, KHCJIOPOJI-U
a30TcoJIepIKaIIUe COCIIMHCHUS,
OMOJIOTHYECKH AKTUBHBIC BEIECTBA
(yraeBopl, JKHPBHI, 0esKn),
MOHOMEP,TOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS, KpHUCTaTHUeCKast
peleTka, THUIIBI XUMHYECKHX
peaxiuit (oxucIUTENBEHO-
BOCCTaHOBHUTEJIBHEIE, 9K30- "
9HJIOTEPMHUYECKHE, peaknuu
HMOHHOTO oOMeHa), pacTtBop,
DJIEKTPOJIMTHI, HEBJICKTPOJIUTHI,
DJIEKTPOIUTHYECKOE  TUCCOIHAIINS,
OKHCITUTEIT, BOCCTaHOBUTEITb,
CKOpPOCTb ~XMMHMYECKOM peaKiuH,
XUMHUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI  (TEOpUS  XMMHYECKOTO
CTPOCHHUsSI OPTraHUYECKUX BEIICCTB
AM. Bytneposa, Teopus
AJIEKTPOJIMTUYCCKAN  JIUCCOIUAIIHH,
IIEPUOUYECKUI 3aKOH ..
MeHeneeBa, 3aKOH  COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUI  SI3BIK  XUMHH,
(baKTOJOTHUECKUE  CBEICHHS O
CBOWCTBAaX, COCTaBe, MOJYYCHHH W
6e30macHOM WCTIOJIb30BaHUU
BRXHCUIIMX  HEOPraHUYECKUX U
OpPraHUYeCKHUX BEHICCTB B OBITY H
MPaKTUYECKON JeSITeIIbHOCTH
YeI0BEKa,;

- yYMETh BBIABIATH XapaKTepPHbIE
MPU3HAKH u B3aHMOCBSI3b
U3YYCHHBIX TOHATUH, TNPUMEHATH
COOTBETCTBYIOIIEE  TOHATHE  TPH
ONKMCAaHWHM CTPOCHUS M CBOWCTB
HEOPTaHHYECKUX M OPraHUYECKHX
BCIIECTB W WX  TPEBPAIICHUN;
BBISIBIIATH B3aUMOCBS3b XHMHUYECKHX
3HaHUH c MOHSATUSIMH u
PEICTaBICHUSIMU JIPYTUX
€CTECTBCHHOHAYYHBIX TPEJIMETOB;

- yMETh UCIIOJIb30BATh
HAMMEHOBAHUS XUMUYECKUX
COeMHEHU I MEKTyHapPOIHOTO
COro3a TEOPETUYECKOMN 51
NPUKJIAJIHON XMMHH U TPUBHAIbHBIC




JIOKa3aTeabCTBa CBOMX
YTBEPKICHU, 3a71aBaTh
rapaMeTpsl u KpUTepuu
perieHus;

'aHa.HI/I3I/IpOBaTb HOJIy‘-ICHHBIe
B XOJE PpEHICHHS 3aJadu
pe3yabTaThL, KPUTHYECKU

OIICHUBATh UX JOCTOBEPHOCTD,
MIPOrHO3UPOBATh M3MECHEHHUE B
HOBBIX YCJIOBHSIX;

-yMETh MEPCHOCUTH 3HAHUS B
ITO3HABATEIIBHYIO u
MPAKTUYECKYIO obnacTu
JKU3HEIESITEILHOCTH;

-yMETh UHTETPUPOBATH 3HAHUS
W3  PasHBIX  MPEAMETHBIX
o0JacTen;

-BBIABUTATh  HOBBIE  HJIEH,
mpeajaaratb  OpUTHHAJIbHBIC
MOJIXOIbI M PEIICHHS,
-CIIOCOOHOCTh UX
HCIIOJIb30BaHUS B
[TO3HABaTEIBHOU U
COLIMAJIBHOM ITPAKTHUKE

Ha3BaHUsA Ba)KHEUIINX BCIIIECCTB
(>TwieH,  aneTWieH, — TIIMIICPHH,
denon, dQopmanbaerun, yKcycHas
KHCJIOTA, TJHIIMH, YrapHblii ras3,
yI‘JIeKPICJIbIﬁ ra3, aMMHakK, ramicHasda
U3BeCTh,  HeraméHas  H3BECTb,
UTHEBAs cojza u JPYyTUX),
COCTaBJISITh bopmyJibl

HEOPraHWYECKUX U OPraHUYECKUX
BEILLECTB, YPAaBHECHHUS XUMHUYECKUX
peakiuii, OOBSICHITH WX CMBICI,
MOATBEPKIATh XapaKTEpHbIE
XUMHYECKHE CBOMCTBA  BEILECTB
COOTBETCTBYKOUIUMU
OKCIIEPUMEHTAMH U 3alHUCsIMU
YPaBHEHUN XUMUUYECKUX PEAKIIUM:
-YMETh yCTaHABIIMBATh
MIPUHAJIC)KHOCTh M3YUYEHHBIX
HEOPraHWYeCKUX U OPraHUYECKHUX
BEILIECTB K OMPEIEICHHBIM KjaccaMm
u rpyImmiam COEIMHEHMUI],
XapaKTepu30BaTh WX COCTaB |
BAKHEWILIME CBOWCTBA; OMNPENEIAThH
BU/IbI XUMHUYECKUX CBsI3eH
(koBaneHTHa, MOHHas,
METa/UTNYeCKast, BOJOPOJIHASN), TUIIBI
KPUCTAJUTMYECKUX peneTox
BELIECTB,; KJIaccu(puIpoBaTh
XUMHUYECKON PEeaKLnu;

- chopMHpOBATh TPEICTABICHUS: O

XUMUYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, pPOJM XHMHM B IIO3HAHUU

SIBJICHUN TIPUPOJBI, (OPMUPOBAHUU
MBILUIEHUS U KYJIBTYpPbl JINYHOCTH,
e€ (QyHKIMOHAIBHOM TPaMOTHOCTH,

HE00X0 1Mo Ui peleHus
MPAKTUYECKUX 3aja4 u
HKOJIOTHUECKU 000CHOBAHHOTO

OTHOILIEHUS K CBOEMY 3I0POBBIO U
IIPUPOJHOM CpeLeE;

- YMEThb MNPOBOJAUTH pPACUETHI IIO

XUMHUYECKUM bopmynam u
YpaBHEHHUSIM XUMHUECKUX PEAKIIMH C
UCTIOJIb30BaHUEM busnveckux
BEJIMYHH, XapaKTePU3YIOIINX
BEIIECTBA  C  KOJIMYECTBCHHOMN
CTOpPOHBI. Macchl, obbema
(HopMasibHBIE ~ YCIIOBHSI)  Ta3oB,
KOJINYECTBO BEIIIECTBA,;
UCIIO0JIb30BaTh CHUCTEMHBIC

XUMHWYCCKUC 3HAHHUA JJId IPHUHATHA




peIJ_IeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX
CUTyalusix, CBsA3aHHBIX C
BCIICCTBAMM 1 UX IMPUMCHCHUCM

OK 02.
Hcnonb3oBathb
COBpPEMEHHbBIE
CpeZCTBa MOUCKA,
aHa/u3a u
HUHTEPIIPETAIINH
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH JIJIs
BBITIOJIHEHUS 3a/1a4
npodeccuoHanbHOM
JeSITeIbHOCTH

B o0JacTHn IEHHOCTH
HAYYHOTI'0 MO3HAHMS:
-c(hOpMHPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
pa3BUTHE
0011IeCTBEHHOM
OCHOBAaHHOTO Ha  JHajiore
KyJIbTYp, CIIOCOOCTBYIOILETO
OCO3HAHHMIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;
-COBEPIICHCTBOBAHHUE
SI3BIKOBOM W YHUTATEIILCKOM
KyJbTypbl ~ KaKk  CpeICTBa
B3aHUMOJCUCTBUS MEXIY
JIIOABMU U TIO3HAHUS MUPA;
-OCO3HaHHE LICHHOCTH
Hay4YHOU JIeSITENNLHOCTH,
TOTOBHOCTb OCYIIECTBIISATh
MIPOEKTHYIO n
HCCIIE0BATENbCKYIO
JEeATEIbHOCTh UHANBUIYABHO
U B TPYIIIIE;

OBJ1ageHue
YHHMBePCAJIbLHbBIMH
y4eOHBIMU
MO3HABATEJIbHBIMH
JefCTBHUSIMU:

B) pa6oThbl ¢ uHpopManueii:
-BlIaJCTh HaBBIKAMH
noylydeHus wuHpopmanuu u3
HWCTOYHUKOB PAa3HbIX THUIIOB,

YPOBHIO
HayKH u
NPaKTUKH,

CaMOCTOATCIIbHO
OCYHICCTBJIATH IMOUCK, aHAJIN3,
CUCTCMATHU3alHIo u

MHTEpIpeTauio UHPOpMaLUH
pa3nUyHBIX BUAOB U  (hopm

IIPEJCTABIICHMUS;
-CO3/1aBaTh TEKCThI B
pasnuuHbIX  ¢dopmMaTax  C
y4ETOM Ha3HAYECHUS
uHpopManui W IETEBOUH
ayJIMTOpuH, BBIOHMpast
ONTHMAJIbHYIO bopmy
MIPEICTaBICHUS u
BU3YaJIN3alUY;

-OLEHUBAThb  JOCTOBEPHOCTb,

JIETUTUMHOCTh  MH(OpMaIluH,

-YMCTb IINIaHUPOBATH U BLIIIOJHATH

XUMHYECKUN 3KCIIEPUMEHT
(mpeBparteHue OpraHUYECKUX
BEILIECTB npu HAarpeBaHuHU,

MOJIy4YeHUE STUJICHA U U3YUYCHUE €Tr0
CBOICTB, KAUECTBEHHbI PEAKIIMU Ha
aIbJIETU/IbI, Kpaxmall, YKCYCHYIO
KUCJIOTY; JIeHaTypaiusi OeJIKOB Ipu
HarpeBaHUM, LIBETHbIE  PEaKIUU
0eJKOB; IPOBOJIUTH peakuuu
HMOHHOT'O OOMEHa, ONpeAeTsATh Cpeay
BOJIHBIX PAacTBOPOB, KadeCTBEHHBIH
peaknuuu Ha cyibdar-, KapOOHAT-U
XJIOPU/I-UOHBI, HA KaTHOH aMMOHHUS;
peliaTh SKCIePUMEHTANBHBIE 331a4U
o TeMaMm «Mertaabn» u
«HemMeranne») B COOTBETCTBHH C
IpaBWJIaMd TEXHUKU 0€30IaCHOCTH
npu oOpallleHHI0 C BEUIeCTBAMH U
1a00pPaTOPHBIM 00opy0BaHUEM;
MPEJICTaBIISTh PE3yNIbTaThI
XUMHYECKOTO JKCIepUMEHTa Gopme
3anucu ypaBHEHUU
COOTBETCTBYIOUIMX  pEakUMi U
(dbopMyIIHpOBaTh BBIBOJBI HA OCHOBE
ATHX PE3yJIbTATOB;

-yMETh aHAJIU3UPOBATH XUMUYECKYIO
nH(pOpMaLlMI0, TOJyYaeMyl U3
pasHBIX ~ MCTOYHUKOB  (CpeincTB
MacCoOBOM uH(popMaluuy, CEeTh
WuTepHeT u npyrue);

-BJIaIETh  OCHOBHBIMH  METOJIaMH
HAyYHOTO TIO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBIICHUH (HaOIroAeHNe,

U3MepeHue, HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

-yMETb NPOBOJUTH PACYETHI 10
XUMUYECKUM bopmynam U
YPaBHEHUSM XUMUYECKUX PEAKIUH C
UCTOJIb30BaHUEM ¢buznuecknux
BEJINYUH, XapaKTEepU3YIOLINX
BEIIIECTBA C KOJIMYECTBAMHU CTOPOHBI:
Maccel, o0beMa  (HOpMaJbHbIE
yCIIOBUSA) rasos, KOJINYECTBO
BEIIIECTBA; UCTIOJTb30BATh

CHUCTEMHBIN XUMUYECKHUE 3HAHUS [
MIPUHATUSA PEUNIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalMsX, CBA3aHHBIX
C BEHIECTBAMH U UX IPUMEHEHUEM
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€C COOTBCTCTBUC NPABOBBIM U
MOPaAJIbHO-3TUYCCKHUM

HOpMaM;
-HACIOJIb30BaTh cpencTaa
MH(POPMALIMOHHBIX u
KOMMYHHKAIIHOHHBIX
TEXHOJIOTMMI B pELICHUU
KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpPraHM3alMOHHBIX 3aJad ¢
cobmonenneM  TpeOoBaHUI
3PrOHOMHKH, TEXHUKH
0e30I1acHOCTH, TUTHCHEI,
pecypcocoepexenus,
MIPABOBBIX M 3THYECKUX HOPM,
HOPM MH(OPMAITHOHHON
0e30I1aCHOCTH;

-BIIA/IETh HaBBIKAMU
pacro3HaBaHHS W 3aIIUTHI
nH(pOpMaIny,
HH(POPMAITMOHHOMN

0€30I1aCHOCTH JINYHOCTH,

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATh
U paboTath B
KOJUIEKTUBE U
KOMaH/1e

-'OTOBHOCTH K CaMOpPa3BUTHIO,

CaMOCTOSITENLHOCTH H
CaMOOIIPEJICIICHUIO;
-OBJIaJIcHUE HaBBIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHBIN W  COLMAIBHOMN
JIeSITEIIbHOCTH;

OBJ1ageHue
YHHMBeEPCAJbHbIMH
KOMMYHUKATHBHBIMU
JeHCTBUSIMM

0) CoBmecTHast
JesATEJIbHOCTD:

-[IOHMMAaTh U HCIOJL30BaTh
MPEUMYIIECTBO KOMAaHAHOU U
WHJIMBUIYATFHOU PaOOTHI;
-IIPUHUMATh LEJIN COBMECTHOMN
JESITENLHOCTH,
OpraHU30BbIBATH 51

-YMETh IUJIAHUPOBATHL W BBINIOJJHATH

XUMHUYECKHH AKCIIEPUMEHT
(npeBpaiieHue OpraHUYECKUX
BEILIECTB npu HarpeBaHuH,

MOJTyYeHHE ITUJICHA M U3yYEHHUE ero
CBOWCTB, KAUECTBEHHBIN peakluy Ha
aNBJCTU/BI, KpaxMmall, YKCYCHYIO
KUCIIOTY; JleHaTypanus OelKoB NpHU
HarpeBaHWHW, [BETHBIE  PEAKIUU
0€eJKOB; POBOJIUTH peakuuu
HOHHOTO OOMEHA, OMPEAEIsATh CPeIy
BOJIHBIX PAacTBOPOB, KauyeCTBEHHBIN
peakuuu Ha cynbdar-, kapOoHAT-U
XJIOPU-UOHBI, HA KATHOH aMMOHUS;
pelaTh 3KCIeprUMEHTaIbHbIE 33a]Jaul
o TeMaM «Metamab» u
«Hewmeramnel») B COOTBETCTBUH C
IpaBWJIaMUd TEXHUKU O€30IacHOCTH
npu OoOpallleHHI0 C BEIIeCTBaMH U

KOOPJAMHUPOBATH JIEHCTBUS TI0 | JIAOOPATOPHBIM 000pyI0BaHUEM;
€e JIOCTHKEHHIO: COCTaBIATH | MPE/CTABIATh pe3yJIbTaThI
TUTaH JIEHCTBUMN, paclipeelisiTh | XHMUYECKOTO JKCIEpUMeHTa (Gopme
poaM ¢ y4yeTOM MHEHHUs | 3alUCH ypaBHEHHH
YYaCTHUKOB, 00CYX/IaTh | COOTBETCTBYIOIINX  pEaKIUd |
pe3yabTaThI COBMECTHOH | ()OPMYJIMPOBATH BBIBOJBI HA OCHOBE
paboTHI; ATUX PE3yJIbTaTOB;
-KOOPJIMHUPOBATh U

BBIITOJIHATh paboty B

YCIIOBUAX peanpHOro,

BHUPTYaJIHOTO "
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KOMOWHUPOBAaHHOTO

B3aMMOJEUCTBUS;
'OcyH_IeCTBJ'ISITB IIOBUTUBHOC
CTpaTeTUYeCKOe IOBEJICHUE B
paSHI/I‘-IHBIX CI/ITyaI_II/ISIX,
MPOSIBISATE  TBOPYECTBO U
BOoOOpakeHue, OBITH
HHULIMATUBHBIM

OBJagenue
YHHBepPCAJIbHbIMH
peryasiTABHBIMH
JNeHCTBUSIMU:

r) NpUHATHE cedsl M JAPYrux
JIOen:

-IIPUHUMATh MOTHBBI u
apryMeHThl JpPYTuxX JIIojAeu
IIpY  aHajuu3e pPe3yJIbTaToOB
NS TeTbHOCTH;

-IIpU3HABAaTh  CBOEGIMPABO W
IIpaBO Jpyrux JIIOAEH Ha
OIIIMOKHU;

-pa3BUBaTh CIOCOOHOCTh

MOJHUMATh MHUpP C TO3HIIUU
JPYTOro YelIOBEKa,;

OK 07.
ConencTBOBaTh
COXPAaHCHHUIO
OKPYXKaroIIei cpelibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS
00 U3MEeHeHU!n
KITUMaTa, MPUHITUIIBI
OEpEKITUBOTO
MIPOM3BO/JICTBA,

3P PEeKTUBHO
JIEUCTBOBATE B
Ype3BBIYAHBIX
CUTYaIHSIX

B o0gacTH 3K0JOrHYE€CKOro
BOCIIMTAHMUA:

-c(hOpMHPOBAHHOCTH
3KOJIOTUYECKON KYJIBTYpBI,
TMOHUMAaHUE BIIASTHUSI
COLIMAIbHO-3KOHOMUYECKUX
IIPOLIECCOB  HA  COCTOSIHUE
MIPUPOAHOMN COLMAJIbLHOM
cpensl, OCO3HaHUE
rI1006aTBHOTO XapakTepa
IKOJIOTHUECKUX MPOOIIEM;
-TUIaHUPOBAHKE u
OCYILIECTBJIEHUE JICMCTBUN B
OKpYKaroleun cpene Ha
OCHOBE 3HAHUA Lenen
YCTOMYHMBOTO pa3sBUTHUSA
YEJI0BEUYECTBA;

aKTUBHOE HETPUSTHE

JEUCTBUMN, NPUHOCSIIUX BPE
OKpYXaroIlei cpee;

-yMEHUE MIPOTHO3UPOBATH
HeOJ1aronpusiTHbIE
JKOJIOTUYECKUE  ITOCIEACTBUS
NPEINPUHUMAEMBIX JTEHCTBUM,
MPEIOTBPALIATh HX;

-pacimpeHue OTIbITa
JESATEIbHOCTH SKOJOTUYECKOU
HaIpaBJIEHHOCTH;

-copMHupoOBaTL TMPEACTABICHUS: O

XUMUYECKON COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpPa, pOJU XUMHUM B IIO3HAHUU
SBJICHUI [IPUPOBIL, B
GOopMHpPOBaHUM  MBILUIEHUS U
KYJbTYpPBI JMYHOCTH, ee
(bYyHKIMOHATIBHON IPaMOTHOCTH,
He00X0uMOM IS pelieHus
IIPAKTUYECKUX 3a1a4y U
HKOJIOTHUYECKU 000CHOBAHHOTO

OTHOLIEHUSI K CBOEMY 3I0POBBIO0 U
MPUPOIHOU Cpelie;

-YMBITh co0nroaarh IpaBuia
HKOJIOTHUECKU 11eJ1ec000pa3HOro
MOBEIEHNU B OBITY UM TpPYyAOBOH
JIEATEIIBHOCTH B LIEIAX COXPaHEHUs
CBOEr0 3J0pOBbSI U OKpYXKarolen

MPUPOAHOM  Cpelpl;  yUYUTHIBATH
OIAaCHOCTH BO3JEHCTBUSI Ha >KUBEIE
OPraHU3MBbl ONpeAEIEHHBIX
BCIICCTB, IIOHHUMas CMBICJT

MoKasareiisl nMpeaACIbHO HOHYCTHMOﬁ
KOHICHTPpAIun




-OBJIAJICHUC HaBBIKAMU
y4eOHO-MCCIIeTIOBATEIbCKOM,
MPOEKTHbII W  COLHMAIBHOMN
JIeATEIIbHOCTH;
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUIUIMHBI U BUAbI YUeOHOM padoThI

Bup yueOoHoii paboThl

O0beM yacoB

O0beM 00pa3oBaTeJbHON MPOrpaMMBbI N CIIUTLTHHBI 36
B T.4.

OCHOBHOe cojIep:KaHue 32
B T.U.

TEOPETHYECKOE 00yUeHHE 16
MPAKTUYECKHUE 3aHSITUS

71ab0paTOpPHBIEC 3aHATHS 16
IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAep:KaHUe (COMEePKAHU 2
MPUKJIAJTHOI0 MOAYJIsA)

B T.U.

TEeOpeTU4ecKoe 00yueHue 2
MPAKTUYECKHUE 3aHSITUS

Ipomesxcymounas ammecmayust 6 popme ougpepenyuposannoco 2

3avyema 60 6ImMopom cemecmpe
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2.2. TemaTnyecKuii IJIAH U COJepKaAHNE YUeOHOM TUCHUIJIMHBI XUMMS

HanmeHoBanue Conep:xxaHue y4eGHOTro MaTepHuaJja, 1a60paToOpHble U MPAaKTHYeCKHe Pa00Thbl, CAMOCTOSITeIbHAS O0bem ®opmupyemble | YPOBeHb
pa3zesioB H TeM padoTa o0yyamuxcs, KypcoBasi padota (IPOEKT) (eciu npedycmompetsvi) 4acoB KOMIIETEHIIUH | OCBOEHHS
1 2 3 4 5
OCcHOBHOE coJiep:KaHue 32
Paznen 1. OCHOBBI CTPOEHHUS BELIECTBA 2
Tema 1.1. Ctpoenue ConepxkaHue y4eOHOro Marepuaia 2
ATOMOB XUMHUYECKHX > =
>IEMEHTOR H IIPHPOJA 1 | CoBpemeHHas Mogenb cTpoeHHS atoma. CHMBONMYECKHH SA3BIK XHMHUH. XHMHUYECKUU 2 OK.01 1
XHMIUCCKOl CBSI3H 3JeMEHT. DIeKTpoHHas KoHpurypamus atoma. Kmaccudukanus XMMHYIECKUX 3JIEMEHTOB
(s-, p-, d-amementsr). BameHTHBIE 3JCKTPOHBL. BaneHTHOCTh. DIIEKTpOHHAs MHPHUPOAA
XUMHYECKOH CBI3U. DJIIEKTPOOTPULATEIBHOCTh. BBl XUMHUECKOH CBsI3UM (KOBaJeHTHAs,
MOHHAsl, MeTaJJIMYeCcKasi, BOJOPOHAsI) U cIOCO0Bl ee 0Opa3oBaHMs
JlabopaTopHbie pabOThI
[IpakTrueckue 3aHATUSL
Pemenue 3amaHuil Ha UCMOJB30BAHME XUMHUUYECKOW CUMBOJMKHM U HA3BAHUM COCAUHEHHUU IO
HOMEHKJIaType MEXIyHapoOJHOTO CO03a TEOPETHUYECKOW M NPUKIAAHOH XHUMHUH U
TPUBUAIBHBIX HA3BaHUW Ui COCTaBJCHHS XUMHYECKUX (HOPMYJN IBYXaTOMHBIX COCIMHEHUM
(oxcunoB, cynb(GHAOB, TUAPUIOB U T.I.) U APYTHX HEOPTraHMYECKUX COCIMHEHUH OTAEIbHBIX
KJIACCOB.
[IpakTHueckue 3amaHHUs HA YCTAHOBJIEHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XHMHYECKHX
3JIECMEHTOB M IEPHUOAMYCCKHM H3MEHCHHEM CBOWCTB XHMHYECKHX OJJIEMEHTOB MW UX
COCIMHCHUH B COOTBETCTBHH C NMOJIOXKEHHEM [lepnoanuecKkoil CHCTEMBI.
KonTtponbHbIe paboThI
CamocrosTenpHas paboTa 00ydaromuxcs
Tema 1.2. CopepxaHnue yueOHOro Marepuaa OK.01 1
ITepnonnuecknii 3axoH | JlaboparopHble paboThI OK.02
1 tabmuua J[.1. [IpaKTHYeCcKHe 3aHsATHSI
Menpeneena [lepnonuueckas cucrema xumuueckux sinemeHToB J[.M. MenpneneeBa. @U3HUECKUNA CMBICI
ITepmonuueckoro 3axkoHa J[.MI. MenzaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHS CBOHCTB
XHUMHUYCCKUX DBJICMCHTOB, O6pa3yeMLIX HMHU OPOCTHIX MU CJIOXKHBIX BCIIECTB B COOTBCTCTBUU C
MOJIO)KEHUEM XHMHUUYecKkoro 3nemMeHTa B [lepumoamueckoit cucrteme. MupoBo33peHUECKOE U
Hay4Hoe 3HaueHue Ilepuonuueckoro 3akona /[.1. Menaeneesa. IIpornossr JI.11. Menneneesa.
OTKpBITHE HOBBIX XHMHYECKMX DJJE€MEHTOB. PemeHne NpaKTHKO-OPHEHTHPOBAHHBIX
TEOPETHYECKUX 3aJaHU{ Ha XapaKTEepHU3amHI0 XUMHUYECKHX 3JeMeHTOB «Mertamnnueckue /
HEMETaJJINYeCKHEe  CBOMCTBA, DJIEKTPOOTPHUIATENBHOCTh XHUMHUYECKMX  DJIIEMEHTOB B
COOTBETCTBUM C HX DJIEKTPOHHBIM CTPOEHHEM M IOJIO)KEHHEM B MEPUOJUUYECKONH CHCTEME
xumMuueckux anemeHtoB J.M. MengeneeBay
KoHTposibHbIE paboTEI
CamocrositesibHas paboTa 00yJaromuxcst
Paznen 2. Xumuueckue peakuuu 6
Tema 2.1. Turst ConepxaHue yueOHOro Marepuaia 1 OK.01 1

12




XUMHYCCKUX peaKHI/Iﬁ

1 Knaccn@nxaum{ U TUIIbI XHUMHWYCCKUX peaxunﬁ C y4aCTUCM HCOPraHMYCCKHX BCHICCTB.
CocraBieHue ypaBHeHI/Iﬁ peaxum‘/i COCAUHCHUSA, PA3JIOKCHUA, 3aMCIUICHU. O6M€Ha, B T.4.
peaKHI/Iﬁ TOpCHHA, OKUCIICHUA-BOCCTAHOBJICHU.

ypaBHeHI/Iﬂ OKHUCJIICHUA-BOCCTAHOBJICHMUA. CreneHb OKHUCJIICHHA. OKHUCIUTENb n
BOCCTAHOBHUTCIIb. CocTaBieHue H YpaBHHUBAaHUC OKHCIUTCIbHO-BOCCTAHOBHUTECIbHBIX
pCaKHI/Iﬁ METOAOM BJIEKTPOHHOTO O6ananca. OKHCINUTEILHO-BOCCTAHOBUTEIbHBIC pe€akuuu B
Inpupoac, MpoOM3BOACTBCHHBIX MPOLNECCAX U KHU3HCACATCIbHOCTH OPraHnu3MoOB

JlaboparopHbie pabOThI

TIpakTHueckue 3aHsATUs

KonnuecTtBeHHble OTHOMmEHHS B XUMHUH. OCHOBHBIE KOJHMYECTBCHHBIC 3aKOHBI B XHMHHU U
pacdueTsl MO ypaBHEHHSIM XHMHYECKHX peaknui. Mosb Kak €IWHHUIa KOJMYECTBA BEIIECTBA.
MonsgpHas Macca. 3aKOHBl COXPaHEHHS MacChl W JHEpTUU. 3akoH ABoraapo. MomspHBIi
0o0beM ra3oB. OTHOCHTENbHAs IUIOTHOCTBra3oB. PacdeThl MO YpPaBHEHHSAM XHMHYCCKUX
peakuuii ¢ HMCIOJNb30BaHMEM MaccChl, oObeMa (HOpPMalbHBIE YCJIOBHUS) Ta30B, KOJHUYECTBA
BEILlECTBA

KoHTposbHbIE pabOTEHI

CamocrosiTesnibHas paboTa 00y4aroIuxcst

Tema 2.2.
DIEeKTPOTUTHYECKASI
JIUCCOLMAINSA U
HMOHHLII 0O0MeH

Cozepxanne yueGHOTO MaTepUana

1| Teopus osiIeKkTpoNUTHUYECKOW aucconuanuu. WoOHB. DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peaknuu nonHoro o6meHna. CocTaBileHHEe PeaKLMd MOHHOIO OOMEHa IyTeM COCTaBJICHUS
UX MOJHBIX ¥ COKpAIeHHBIX MOHHBIX ypaBHeHUH. KHUCIOTHO-OCHOBHBIE peaKUUu. 3afaHUsA
Ha COCTABJIEHHE MOHHBIX pEaKIUi

JlabopaTopHBIe pabOTHI

JlabopaTopHas padoTa « TUITBI XUMUYECKUX PEAKIIANY.

HccnenoBanue TUIIOB (IO COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOLINXCS BELIECTB) U IPU3HAKOB
XMUMHUUECKHUX peakiuii. [IpoBeieHne peakuunii HOHHOro 0OMeHa, ONpe/IeJICHUE CPeibl BOJHBIX PACTBOPOB.
3ajiaHusl HA COCTABIICHUE HOHHBIX PeaKIni

[IpakTrueckue 3aHITU

KonrponbHbie paboThl

C’I‘pOeHI/IC BCHICCTBA U XUMHYICCKHUEC PCAKIINU

CamocrosTenbHas paboTa 00yJaronmxCs

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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Knaccudukarus,
HOMEHKJIATYpa U
CTpOCHUE
HEOPTaHMYECKUX
BEIIECTB

1 | [Ipeamet HeopraHuveckoi xumuu. Kiaccudukamus HeopraHudeckux BeniecTs. [IpocTeie u
cinoxHble BemecTBa. OCHOBHBIC KIIACCHI CJIOXKHBIX BeHIECTB (OKCHUIBI, THIPOKCHUIBI,
KUCIIOTHI, COJH). B3anMMOCBA3b HEOPraHUYECKHX BEHmECTB. ATperaTHbie COCTOSHHS
BemecTBa. Kpucrtannudeckue u aMopQHbIC BeniecTBa. THIBI KPUCTAINIMYCCKUX PEIICTOK
(aToMHas, MOJIEKYJISIpHAs, HOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PU3MUYCCKUX CBOMHCTB
BEIleCTBA OT THUMA KPHUCTAIIIMYECKOW pelleTKH. 3aBHCUMOCTh XHMHYECKOW aKTUBHOCTHU
BEIIECTB OT BHJa XHMHYECKOH CBS3M M THUIA KPHUCTAJIMYECKOW pemeTku. [IpUYuHBI
MHOTO00Opa3us BEMIECTB

JlabopaTopHbie pabOTHI

HpaKTI/I‘IeCKI/Ie 3aHATHA

HomeHknarypa HeopraHM4ecKUX BEIIECTB: Ha3BaHHWE BELIECTBA HCXOJIs M3 UX XMUMHUYECKOHU
(GbopMynBl MM COCTaBJICHHE XHMHYECKON (OpMyJIbl HMCXOAs W3 Ha3BaHHUS BelIeCTBa IO
mexayHaponuoit (MIOITAK) wnn TpuBuanpHONH HOMEHKIATYpE.

PemeHne mnpakTHYECKHX 3aJaHUi MO KiIacCHPUKAUWH, HOMEHKJIAType U XHUMHYCCKHM
dbopMynaM HEOPraHMYECKHX BELICCTB Pa3JIMYHBIX KJAaccOB (yrapHbId Tra3, yTJIEKUCIBIH Tras,
aMMHaK, TalleHas H3BECTh, HEramieHas H3BECThb, IHUThEBas COJAa W APYTUX): Ha3bIBaTh H
COCTaBIATH GOPMYJBI XMMHYECKHUX BEIECTB, ONPEACISATh MPUHAIICKHOCTD K KIAcCy.
VcToyHUMKM XMMHYECKOW HMHpopMamuu (cpeacTB MaccoBoil mHpopmauuu, ceTb MHTEpHET H
apyrue). Ilouck nHpopmanuu no Ha3BaHUAM, HICHTUQHKATOPAM, CTPYKTYPHBIM Gopmyiam

KoHTposbHbIE pabOTEHI

CamocrosiTesnibHas paboTa 00y4aroIuxcst

Tema 3.2. ®usuko-
XHUMHUUYECKUE CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

Cozepxanne yueGHOTO MaTepUana

1 | Meramnbl. O6mue Guzuveckue U XUMHYECKHe CBOHCTBA MeTalllioB. CIIoCOOBI MONTyUYEHUS.
3HayeHHEe METAJJIOB M HEMETAJJIOB B IMPHPOJE M JKU3HEACSATEIbHOCTH 4YeJOoBeKa H
opranu3MoB. Koppo3us MeTamioB: BHIBI KOPPO3UH, CHOCOOBI 3al[UTHl METAJIOB OT
KOPpO3UHU

2 | Hemeramnpl. O6mue ¢u3uueckue ¥ XHUMHUYECKHE CBOWCTBA HeMETaJIOB. THIUYHBIE
cpoiictBa HemeTawioB |V-VII rpynn. Knaccupukanms u HOMEHKJIATypa COCJUHEHHUH
HeMeTanoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJE

3 XHMHYeCKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPraHUYCCKUX BCLICCTB (OKCI/IZ[OB,
TUAPOKCHUAOB, KUCJIIOT, colle m Z[p) 3aKOHOMepHOCTI/I B M3MCHEHHH CBOMCTB MNpOCThIX
BCHICCTB, BOAOPOAHBIX COCI[HHGHHﬁ, BBICIIUX OKCHUJAOB U THAPOKCHUIOB

JlabopaTopHbie pabOThI

[TpakTHueckue 3aHsITHs

CocraBneHne ypaBHEHHH XHMHYECKHMX pEaKIUH ¢ yYacTHEM TMPOCTHIX H  CIOXHBIX
HEOPTaHMYECKHUX BEHIECTB: METAJNIOB M HEMETAJUIOB; OKCHAOB METAJJIOB, HEMETAJIOB U
aM(pOTEePHBIX 3JIEMEHTOB, HEOPTAHNIECKUX KHUCIOT, OCHOBAHUH U aM(OTEPHBIX THAPOKCHUIOB;
HEOpPraHUYECKUX  COJEH, XapakTepuU3yWIIUX HX  cBolictBa. Pemenue  mpakTHKO-
OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3alaHuUi Ha cBoiicTBa. CocTaB, mojydeHue u OesomacHoe
UCIIOJIb30BaHNE BAXXHEHIINX HEOPTraHMYECKUX BEIIECTB B OBITY M NMPAKTHUYECKOH JEATEIbHOCTH
4eJ10BEKa

OK.01
OK.02

KonTposbHbIe paboTh
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CamocrositesibHas paboTa 00y4aromuxcst

Tema 3.3. ConepxaHue yueOHOro Marepuana OK.01
Wnentndukanus JlabopaTopHble paboThI 4 OK.02
HEOPTaHMIECKHUX Ja6opaTtopHas pabora « aeHTHUKALMA HEOPraHUYECKHX BELIECTBY. OK.04
BCIICCTB Pemenne skcnepuMEHTANBHBIX 3a7a4 10 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJIOB, 11O
PAaCIO3HAaBAHUIO U MOJYYEHUIO COEIUHEHUNH METAJJIOB U HEMETAJJIOB.
Wnentndukanuss HEOPTAHHMYIECKHX BEHECTB C WCIOJB30BAHHEM UX (U3UKO-XUMHIECKHX
CBOWMCTB, XapaKTepHBIX Ka4eCTBEHHBIX peaknuid. KadecTBeHHble peakuuu Ha cyiabdar-,
KapOOHAT- M XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHUS
[IpakTHyeckue 3aHATHS
KonrponbHbIe paboThl
KonrponbHas padora 2. CBolicTBa HEOPraHUYECKUX COETNHEHUH
CamocTrosTenpHas paboTa 00yJaromuxcst
Paznen 4. CtpoeHue 1 CBOMCTBA OPraHUYECKHUX BEIIECTB 10
Tema 4.1. ConepxaHue yaeOHOro MaTepualia 1 OK.01
Knaccudpuranpus, 1 IlossBneHne W pasBUTHE OPraHUYECKOM XHUMHHM KakK Hayku. IIpeaMeT opraHmueckoi
CTpOCHHUE U XUMHHU. MecTo U 3HaueHHE OPraHUYeCcKOM XMMUU B CUCTEME €CTEeCTBEHHBIX HayK.
HOMEHKJIaTypa XuUMHUECKOe CTPOCHHE KaK MOPSAAOK COSAMHEHHsS aTOMOB B MOJIEKYJE COTJIAaCHO MX BaJICHTHOCTH.
OpPraHUYECKHUXBEIIECTB OCHOBHBIE TOJIOXKEHHE TEOPUHM XHMMUYECKOTO CTPOEHHUS OpraHM4YecKHX coeauHeHu A.M.
ByTtnepoBa. YriepoaHBIH CKeleT OpraHHYecKOM MOJeKynbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT
XMMUYECKOTO CTPOCHUS MoJIeKys. Vi3oMepus 1 H30MepEhI.
[Monsatne o ¢yHknuoHadbHON rpymme. Pagukan. [IpuHIUOBL KiacCHDUKAMK OPraHUYCCKHX
coenluHeHU. MexayHapoaHass HOMEHKJIAaTypa W MNPUHUOUIB HOMEHKIATYPbl OpPraHMYECKUX
coenuaeHuH. [loHATHE 00 a30TCOAEpIKAIINX COCTUHCHUSIX, OMOJOTHMYECKH aKTHBHBIX BEUIECTBAX
(yrmeBomax, kupax, Oeikax W JAp.), BRICOKOMOJCKYJSIPHBIX COCIMHEHUSIX (MOHOMEp, MOJHIMED,
CTPYKTYPHOE 3BCHO)
JlabopaTopHBIe pabOTHI
[IpakTrueckue 3aHATUSL
Homenknatypa  OopraHMYecKMX  COEAMHEHHMH  OTAENbHBIX  KjJaccoB  (HACHIIIEHHEIE,
HEHACHIIIEHHBIE U apOMaTHYECKHE YTJIEBOXOPOJBI, CHUPTHI, (EHOJBI, adbJEeTHUIbl, KETOHBHI,
kapOoHOBBIe KUCIOTHI M Ap.) CocTaBieHHE MOJHBIX M COKPAIlEHHBIX CTPYKTYPHBIX (HOpMYyI
OpPTraHMYECKHUX BEIIECTB OTIEIBHBIX KJIACCOB, UCIONB3YsS UX HAa3BaHHUSA IO CUCTEMATHUYECKOH H
TPUBHUAIIBHOI HOMEHKJIAType (3THIIEH, alleTHIICH, TJIMIEePUH, (peHo, GopMalibIerul, YKCycHas
Kucinota, TiunuH). PacueTsr mpocteifmmeidr (GopMyIBl OPTaHHYECKOW MOJIEKYJBI, HCXOAS U3
3JIeMEHTHOro cocrtasa (B %)
KoHTposibHbIE paboTHI
CamocrostesnbHas paboTa 00yJaromuxcst
Tema 4.2. CoiicTBa Copneprxanue yueOHOTO MaTepHaia 3 OK.01
OpraHUYECKHUX OK.02
COCTMHEHUH OK.04
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1 OU3NKO-XUMUYECKUE CBOICTBA OPraHHYECKHX COCIMHECHUU OTIEIBbHBIX KiIaccoB (0COOCHHOCTH
KiaccupUKaMd ¥ HOMEHKIATYypbhl BHYTPH KJlacca; TFOMOJOTHYECKHIl psa u obmas ¢opmyna;
n3omMepus; GU3MUECKUEe CBOMCTBA, XMMHYECKHUE CBOMCTBA; CIOCOOBI MOJYyYCHHUSI):

- IpenenpHbIE YrICBONOPOABI(AJKaHBl W LHKIOandKaHbl).['OpeHHMe MeTaHa KakK OJIMH H3
OCHOBHBIX HCTOYHHKOB TeIlJla B INPOMBIMIIEHHOCTH W ObITy. CBOiicTBa HPUPOAHBIX
YIJIEBOOPOAOB, HAXOXKIACHUE B IPUPOJE U NPUMECHEHHE alIKaHOB;

- HempeneJbpHbIC (aJTKEHBI, AJKWHBl W AJKaJUEHBI) W apOMaTHYECKHE YTIEBOIOPOIBI.
T'openne ameruneHa Kak HMCTOYHHK BBICOKOTEMIEpPAaTypHOrO ILIAMEHU UL CBapKH U
PE3KH MEeTajoB

2 | - KHUCIOpOJCOJAepKallue coeauHeHUs (cnupThl U (eHoJbl, KapOOHOBBIE KHCIOTHI U
3¢upsl, anbaerugbl W KETOHBI, JKUPBI, YIJIEBOABI) IPaKTHYEeCKOe MpPUMEHEHHUE
STHJICHTJIMKOJS, riauuepuHa, ¢enona. I[IpuMeHeHume Qopmanpreruaa, anetanbieruia,
YKCYCHOW KHCIOTBI. MpIia Kak COJHM BBICHIMX KapOOHOBBIX KHMCJIOT. MoroIue CBOWCTBa
MbLIa

3 |- a30TcoJiepIKaliue COeTUHEHUS (amuHBI u aMUHOKHUCIOTHI, Oenku).
BricokoMoONeKyIsIpHBIE COCOWHEHUS (CHHTETHYECKHE M OHOJIOTHYCCKH-aKTUBHEIE).
Monomep, monmMmep, CTPYKTypHOe 3BeHO. I[lommMmepwu3amus STUIEHA KaK OCHOBHOE
HampaBJeHHE €r0 MCHOJb30BaHUA. [ eHeTHUEeCcKas CBI3b MEXIY KJIACCaMH OPTaHMYECKHUX
COeIUHEHUN

JlabopatopHbie pabOThI

JlabopaTtopHas pabota «IIpeBpameHnuss opraHMYEeCKUX BEIECTB IIPU HarPEBAHUU .
[Nomy4enue sTHICHA U N3ydeHUE €TO CBOICTB. MozenupoBaHue MOJIEKYT M XUMHUYECKHX HPEBpaICHUI
Ha IpUMepe 3TaHa, 3THJICHA, alleTUICHa U Jp.

[IpakTrueckue 3aHATUSL

CBoiicTBa OpraHMYeCKUX COECIMHEHUH OTAECIBHBIX KJIAacCOB (TpUBHAJIbHAA M MEXAYyHapoIHas
HOMEHKJIaTypa, XHMMHUYECKHE CBOHCTBa, CHOCOOBI MOJIydeHHs): MpeaeiabHbIe (alKaHBl H
[UKJIOANKaHbl), HeNpeaeNbHble (QJIKEHBl, aJKHHBI ¥ alKaJWeHbl) ¥ apoMaTH4YecKue
YIJIE€BOJIOPOABI, CIUPTHl U (EHOJBI, KApOOHOBBIE KHCIOTH M 3(QUPHI, aIbIACTUIBl U KETOHBHI,
AMHUHBl U aMHUHOKHCIOTBHI, BBICOKOMOJEKYISpHBIE COEAMHEHHUs. 3aJlaHUs Ha COCTaBICHUE
YpPaBHEHHH XHUMHYECKHMX peaKOHUil C yd4acTHEM OpPTaHMYECKHMX BEIIECTB Ha OCHOBAHHHU HUX
COCTaBa U CTPOCHHUS

CocraBmeHue cxeM peaknuid (B TOM  dYHCJIe 1O  TPEIIOKECHHBIM  I[EMOYKaM
MpeBpalleHUi),XapakKTepPU3yomMuX XUMUYECKUE CBOWCTBA OPraHMYECKUX COCJUHEHUH
OTJEJIBHBIX KJIACCOB, CMOCOOB MX IOJy4Y€HHUS M Ha3BaHHE OPraHUYECKHUX COCIAMHEHUH IO
TPUBUAIBHOW WJIM MEXJYHAapOJHOM CUCTEMAaTUYECKOM HOMEHKIaType. PemeHue npakTUKO-
OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOHCTBA OPraHUYECKUX COCAUHEHUU
OTJZIEJbHBIX KJIACCOB

KonTponsHsie paboTsl

CamocrosiTesibHas paboTa 00yJaromuxcst

Tema 4.3.

Conepxanre yueOHOro MaTepuaa

OK.01
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Wnentnduxanus 1 | buoopranuueckue coeauHeHus. I[IpumMeHeHue u OHoOJIOTHYECKas pPOJIb YTJIEBOJOB. OK.02
OpraHUuYeCcKHUX OKuCIeHHE YIIEBOJOB - HCTOYHHK DHEPIUM KUBBIX OopraHu3dMoB. O0yiacTH NpUMEHEHUS OK.04
BEILECTB, UX 3HAUCHHE amuHokucioT. [IpeBpamenuns OenkoB numM B opraHusMme. buonorumdeckue ¢GyHKIUU
U IPUMEHEHHE B O6enkoB. buonornueckme ¢GyHKIUM SKUPOB. Poib OpraHM4eckoil XWUMHHM B pEILICHUU
OBITOBOI 1 npobJsieM nuieBoil 6e30MacHOCTH
MIPOHU3BOICTBEHHOM 2 | Ponp opraHmyeckod XHMMHUU B pEUICHHH NpoOJIeM 3JHEpreTHYeckod 0Oe30macHOCTH, B
JIESITEIEHOCTH pa3sBUTHUN MEIHWIUHBI, CO3JaHHM HOBBIX MAaTEPHANIOB, HOBBIX HMCTOYHHKOB DJHEPTHH
YeJI0BEKa (ampTepHATHBHBIC UCTOYHUKHU 3HEPTHH). ONMAaCHOCTh BO3ACHCTBUSA HAa )KMBHIE OPraHU3MBI
OPTaHWYECKHUX BEMIECTB OTHCIBHBIX KJIaccoB (YTIE€BOAOPOIBI, CHHUPTH, (EHOIHI,
XJIOpOpPTraHWUYECKHE MPOU3BOJHBIC, ANBACTHUIABI M Jp.), CMBICI IOKa3aTeass MpelNesIbHO
JONyCTHUMOM KOHIEHTPAIUHU
JlaboparopHbie pabOThI
JlabopaTtopHas pabora: «/aeHTHGUKAIHUS OPraHMYECKUX COCAMHEHHI OTIEIBHBIX KJIACCOB»
WUnentndukanus opraHMYecKUX COCIUHEHUN OTIEIbHBIX KJIacCOB (Ha MpUMepe ajbJIerujaos,
KpaxMmaja, YKCYCHOH KHCIOTBhI, OCJIKOB W T.N.) C HMCIOJb30BAHUEM HUX (PUIMKO-XHMUUCCKUX
CBOWCTB W XapaKTEepHBIX KAayeCTBEHHBIX peakunuii. JleHaTypauus Oenka NpU HarpeBaHUU.
LiBeTHble peakuuu OedKoB. BO3HUKHOBEHWE aHAJUTHYECKOTO CHUTHAJla CTOYKH 3PEHHS
XUMUYECKHX TMPOLECCOB TMpPH MNPOTEKAHMHW KAYECTBEHHOW peakuuu, MO3BOJSAIOIICH
UISHTU(HUIMPOBATH NPEJIOKEHHbIE OpraHMYeCcKUe BEleCTBa
[IpakTrueckue 3aHATUSL
KonTtponbHbIe paboThI
Kontponbnas pabota 3. CTpyKTypa U CBOMCTBAa OpraHUYECKHUX BEIIECTB
CamocrosiTenpHas paboTa 00yJaromuxcst
Paznen 5. Kunetndeckue n TepMOIMHAMHIECKHE 3aKOHOMEPHOCTH MPOTEKAHNS XUMHIECKUX PEaKknnit
CkopocTh CopepxaHnue yueOHOro MaTepuaa OK.01
XMMHYECKUX PEaKIMi. |1 [ CkopocTh peakiuu, ee 3aBHCHMOCTb OT PasiMuHbIX (PAKTOPOB: IPUPOAB PEardpyoLIHX OK.02
Xumueckoe BEUIECTB, KOHLEHTPAIMU pearupyrolux BeUIECTB, TEMIEpPaTypbl W  I[UIOLIAaH
paBHOBECHE PEaKUUOHHOW MNOBEPXHOCTH. TerioBble HPQPEKTHl XUMUYECKUX peakiui. IK30- u

SHJIOTEPMUUECKHUE, PEAKI[UH.

Ob6patuMoCcTh peaknuil. XUMHUUYECKOE pPAaBHOBECHE M €ro CMEIeHHE MOoJ JeicTBUEM
pas3nuuHbX (akTOpoB (KOHIICHTpPAIMS PEAareHTOB HIJIM MPOAYKTOB pEaKIMH, JaBJCHHUE,
TeMIeparypa) IJIsi CO3JaHHS ONTHMAIbHBIX YCIOBHH TMPOTCKAaHUS XUMHYECKHX
nponeccoB. [Ipunnun Jle IlaTense

JlabopaTopHBIe PadOTHI

HpaKTI/I‘ICCKI/IC 3aHATHA

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 3aJaHWil Ha aHanu3 (akTOpOB, BIHIIONUX Ha
N3MEHEHUE CKOPOCTH XUMHUUECKOM peaknuy, B T.4. C [O3ULUA  DIKOJOTHUYECKH
[[eJ1eco00pa3HOTO NOBEACHUA B OBITY M TPYJIOBOH NEATEIBHOCTH B IEIAX COXPAHEHHS CBOETO
3JI0POBbS U OKPYX awUel NPUPOJHOU Cpeabl.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha npuMmeHeHue npuHnuna Jle-llarense miis
HaXOJK/JICHHS] HaIpPaBJICHUSA CMEIICHHS PAaBHOBECHUS XMMHYECKOW peaklHWu W aHaln3 (GakToOpoB,
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BJIUAIONIUX HAa CMCHICHUEC XUMHUYCCKOI'O paBHOBCCHUA

KoHTpoabpHBIE paboThI

CamocrositesnibHas paboTa 00y4aromuxcst

Paznen 6. PactBops! 5
Tema 6.1. [TonsiTue o ConepxaHue y4eOHOro Marepuaia 1 OK.01
pacTBopax 1 | PacTBopeHme Kak (QHU3UKO-XHMHUYECKHH Impomecc. PactBopbl. CrmocoGbl MPHIOTOBIECHHS OK.02
pactBopoB. PactBOopmMocTe. MaccoBas mois pacTBOpeHHOro BemecTBa. CMBICT OK.07
noKaszaTels MPeAeNbHO OMYCTHMOW KOHIICHTPAaIlMd M €ro HCIOJb30BaHHE B OICHKE
JKOJIOTHYECKON 6€30MacHOCTH.
[IpaBuia 3KOJOTHYECKH LEIecO00pa3HOTO MOBEACHHs B OBITY U TPYAOBOH NEATEIbHOCTH
B LIEJISIX COXPAHEHHsI CBOETO 3JA0POBbS U OKpYXarouieil MPUPOJHOU Cpelbl; OMacHOCTbH
BO3/IC/ICTBHS Ha XKUBbIE OPTAHU3MBI OTIPEACICHHBIX BEIICCTB.
PeuieHre MPakTHKO-OPUEHTHPOBAHHBIX PACYCTHBIX 3aJaHHil HA PACTBOPHI, HCIIOJIb3yEMBbIC
B OBITOBOIl M NPOM3BOJICTBEHHON JeATEIbHOCTH YeJIOBEKa
JlabopatopHbie pabOThI
[pakTHyueckue 3aHATHA
KoHTposbHbIe pabOThI
CamocrosiTesnibHas paboTa 00y4aroIuxcst
Tema 6.2. ConepxkaHue y4eOHOro Marepuana OK.04
HccfeﬂOBaHHe JlaGopaTopHbIe paboOThI 4
CBOMCTB pacTBOpPOB Jla6opaTtopras paboTa «[IpUroTOBIEHHE PACTBOPOBY.
IIpuroToBieHHe pacTBOPOB 3ajaHHON (MaccoBod, %) KOHIEHTpamuu (C NPaKTHUKO-
OPHEHTHUPOBAHHBIMH BOMPOCAMHU) M OMPEACICHHUE CPEAbl BOJHBIX PacTBOpOB. PerieHue 3amad
Ha MPUTOTOBJICHHE PACTBOPOB
[IpakTrueckue 3aHATUSL
KoHTposbHbIe paboThI
CamocrosiTenbHas paboTa 00yJaronmXCs
[MpotheccroHATbHO-OPUEHTHPOBAHHOE COJIPIKaHHUE (COJEepKAaHHE MPUKIATHOTO MOJTYJIS) 2
Pasznen 7. Xumust B OBITY M IPOU3BOICTBEHHO JSSITEIPHOCTH YeJIOBEKa 2
Xumusi B ObITY 1 Conepxanue yueOHOro Marepuana 2 OK.01
TIPOM3BOICTBEHHOM 1 | HoBelline NOCTHXEHHS XHMHUYECKON HAYKM M XMMHMYECKOH TEXHOJOIMM. Ponp Xxumuu B OK.02
ACATEJLHOCTH obecrneyeHnr 3KOJOTHYECKOM, JIHEPreTHUYECKOW W NHMIIEBONM 6Ge30MacCHOCTH, Pa3BUTUHU OK.04
YeloBeKa OK.07

MenuuuHel. IlpaBuia momcka M aHainnM3a XWMHYECKOW HWHGOpMamuum M3 pasIUIHBIX
HCTOYHHUKOB (Hay4dHas W yueOHO-HaydHas JIUTEpaTypa, CpeACTBA MacCOBON MHPpOpPMAIUH,
ceTs MHTEpHET)

Jlaboparoprbie pabOThI

IIpakTnueckue 3aHATUS

ITonck m aHanM3 KEWCOB O MPHUMEHEHHM XHMHYECKHX BEIIECTB M TEXHOJOTHH C y4YeTOM
Oynymeil mnpodeccHOHaNbHON JEATEIBHOCTH IO TeMaM: BaXKHEHIIMEe CTPOUTENbHEIE
Marepuajabl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpacKW, CTEKJO, KepaMHKa, MaTepHalbl I

18




JJIEKTPOHUKHU, HAHOMATEpHuajbl, TEKCTUJIbHBIE BOJOKHA, HICTOYHUKHU dDHEPTrUU, OPTAHUYECKHUE U
MHUHEpAIbHBIC YIOOPEHUS, JCKaPCTBECHHBIC CPEACTBA, OBITOBAS XUMHUS.

3amura: IlpencraBieHue pe3yiabTaTOB pEHmICHUS KeWcoB B (QopMe MHUHHU-TOKIANOB C
npe3eHTanuen

KonrponbHbIe paboThl

CamocTrosTenpHas pabota 00yJaromuxcst

IIpomexxyTOUHasI aTTecTalwysl 0 AUCHUILINHE (AuddepeHINPOBAHHBIN 3a4eT)

Bcero

36

Jl1sl XapaKTepUCTUKH YPOBHS OCBOCHUS yUeOHOI0 MaTepualla UCIOJIb3YIOTCs Clelyrolue 0003HaueHus:

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

2. penpoayKTUBHBIHN (BBIIOJIHEHUE JEATEIBHOCTH 10 00pa3ily, MHCTPYKIUH WIH O] PyKOBOJCTBO);

3. IPOAYKTHUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHUE JEITEIbHOCTH, PELICHHE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI TUCHUTIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecreYeHn o
Peanuzanus yueOHOM AMCHUTUIMHBI TPEOyeT HATUYKS y4eOHOTro KabuHeTa XMMHH.
O06opyaoBaHue yueOHOTO KaOHWHEeTAa:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YHArOIIUXCS;

- pabouee MeCTO MpenojaBares;

- BBITSDKHOH 1IKa(; TeMOHCTPAIIMOHHBIH CTOI;

- KOMIUIEKT y4eOHO-HarJIsIIHbIX OCOOMI [0 XUMUHU;

- MUKPOJ1a00paTopuu sl 00y4aronuxcs, HAOOp XMMHYECKON TOCY bl U PEaKTHBOB.
TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAIbHBIN KOMIIBIOTED, JIOKAJIbHAS CETh C BBIXOAOM B Internet,

- MyJIbTUMEIUUHBIN TPOEKTOP,

- IPOCKIIMOHHBIN JKpaH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust

[lepeuenr pexkoMeHAyeMbIX Y4eOHbIX u3naHuil, WHTepHET-pecypcoB, AOMOIHUTEIBHOMN
JTUTEPATYPBI

OcHOBHbBIEC UCTOYHHKHU:

1. T'abpuensa, O. C. Xumus ans npodeccwii ¥ CHENHATbHOCTEH TEXHUYECKOTO MpOduIIs
[TekcT]: yueOHUK u1st CTya. yupekaeHuii cpei. nmpod. oopaszosanus. / O. C. I'abpuensn, U. T.
OctpoymoB. - M.: M3natenbckuii neHtp «Axagemus», 2018. — 272 c.

2. MaprsiHoBa, T. B. Xumust[Tekct]: yue6uuk u npaktukym st CITO / T. B. Maptsirosa, U.
B. Apramonosa, E. b. I'onynoB. - M.: U3natensctBo FOpaiit, 2018. — 393 c.

JlomoTHATETbHBIC UCTOYHUKH:

3. I'munka, H. JI. 3amaun u ynpakHeHus 1mo oOumieil XuMuu [IJIeKTPOHHbIHN pecypc]| : yueb.-
npaktud. nocodue / H. JI. I'muuka; moxn pea. B. A. Ilonkoa, A. B. babkosa. — 14-e m3n. —
OnekTpoH. aaH. — M.: U3garensctBo FOpaiit, 2020. — 236 c. - Pexxum goctyna:
https://urait.ru/viewer/zadachi-i-uprazhneniya-po-obschey-himii-449820#page/1

4. Jle6eneB, 0. A. Xwumus [IJNeKTpOHHBIN pecypc|] : y4eOHMK IS CPEIHETO
npodeccuonanibHoro obpaszoBanusi / FO. A. JleGenes, I'. H. ®anees, A. M. I'onyGes, B. H.
[MamoBan; mox o6mei pemakmueit I'. H. danmeeBa. — 2-e u3n., mepepad. u gom. — M.:
NznarensctBo FOpaiit, 2020. — 431 c. — Pexwum goctyna:
https://urait.ru/viewer/himiya-452143#page/1
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4. KOHTPO.Ib U OLIEHKA PE3YJBbTATOB OCBOEHUS JUCLHUITIJIUHBI

KoHTpo/1bM OueHKa Pe3ylbTaTOB OCBOEHMS JUCLUIUIMHBI OCYILECTBIIAETCS MPENoAaBaTesieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a0OpaTOpHBIX padoT, TECTUPOBAHUS, a TAKKE
BBINOJIHEHUS 00Y4aIOLIMMUCS MHANBUAYAIBHBIX 3a/laHUH, IPOEKTOB, UCCIIEIOBAHUN.

Ne | OK/TIK | Monayne/Paznen/Tema Pesynbrar 00yuenus THIBI OLIEHOYHBIX
MEPONPHUITHI
1 OCHOBHOE COJIep)KaHNE
1 Pasnea 1. OcHoBBbI Dopmy/IMpOBaTh
CTPOEHUs BelllecTBa | 0a30Bble MOHATHS U
3aKOHbI XHMHH
1.1 | OK 01 CtpoeHne aTOMOB CocraBiaaTe xuMuueckue | 1.3amaun Ha CoOCTaBJIICHUE
XUMUYCCKHX (GOpMyJIBI COCTUHEHUH B | XUMHUYECKUX dbopmyi
AJIEMEHTOB M MPUPOJA | COOTBETCTBUH CO | ABYXaTOMHBIX COCIUHEHUN
XHMUYCCKOU CBA3H CTEIICHBIO OKUCIJICHUS | (OKCHIIOB, Cynb(hUI0B,
XMMHUYECKMX DJIEMEHTOB, | THAPUIOB U T.I1.).
HCXOJ U3 BAJICHTHOCTH U | 2.3ananue Ha
AJICKTPOOTPHUIIATEIIFHOCTH | MCIIOJIb30BaHUE
XUMHYECKOH CHMBOJIMKH U
Ha3BaHHE COEOMHEHMS II0
HOMEHKJIaType
MEXIYHApOJAHOTO  COH03a
TEOPETUYECKOMN 51
NPUKIATHON  XUMHH H
TPUBUAJIBHBIX  Ha3BaHHI
I COCTaBJICHUS
XUMHYECKON bopmbI
JIBYyXaTOMHBIX COEAMHEHUI
(okcu0B, (921140191 (0):
THIPUIOB) u IPYTHUX
HEOPTraHUYECKHUX
COCIMHCHUN  OTIEIBbHBIX
KJIaCCOB
12 | OK 01 | ITepnomuueckwuii XapakTepu3oBaTh 2.IlpakTtuyeckue 3anaHus
OK 02 | 3akoH u tabnuua JI.M. | xumMudeckue 3J€MEHTHl B | HA  yYCTAHOBJIEHHE CBS3H
MenaeneeBa COOTBETCTBUU c UX | MEXOY CTPOCHHUEM aTOMOB
IOJIOJKEHUEM B | XUMUYECKHX DJIEMECHTOB U
MEPUOINYECKON CHUCTEME | IEPUOTUUECKUM
XAMUYECKHX DJIEMEHTOB | H3MEHEHUEM CBOIICTB
.. Menneneea XUMHYECKHUX DJIEMEHTOB H
ux COCIUHCHUI B
COOTBETCTBUH c
MOJIOKEHUEM
Ilepuonnueckou cucTeme
2 Paznen 2. XapakTepu3oBaTh
XuMHuUecKne THIIBI XUMHY€CKHX
peakuuu peakumii
2.1 | OK 01 THunel XUMHUYECKUX CocTaBIiaTh peakuuu | 1.3amaun Ha cocCTaBlIEHHE
OK 02 | peakmmii COCTMHCHMUS, YpaBHEHUS PEAKIIHIA:
pa3yioKeHusl, o0MeHa, | -COeIMHEHUs, 3aMCIICHUS,
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3aMeILICHUS,
OKHCJIUTENBHO-

BOCCTAaHOBUTEIHHOU

peakuu

pa3ioxeHus, 0OMeHa;
-OKHCIIATEIIBHO-
BOCCTaHOBUTEIbHBIX
peakui C
HCIIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

2. 3a1aun Ha pacyeT MaccChl
BellecTBA MM 0oOBeMa
ra3oB 1O  HM3BECTHOMY

KOJINYECTBY BEIIIECTBA,
MaccChl WIn 00BEMBI
OJTHOTO M3 YYaCTBYIOIIUX B
peaxiuu BEIICCTB;
pacdeTsl Macchl (0ObeMma,
KOJIMYECTBO BEIIECTBA)

MPOJIYKTOB peaKkluu, €Cld
OJIHO U3 BEIIECTB HMEET
MIpUMECH

2.2 Onexrponutuueckass | CocraBiusTe  ypaBHeHHUd | 1.3amaHus Ha COCTaBJIECHHE
JccolManus 1 XUMHUYECKUX peakuuii | MOJEKYJISAPHBIX U HOHHBIX
HMOHHBIN 0OMEH MOHHOTO  OOMEHa  C | peakuMu C  ydacTHeM
ydacTHeM KHUCJIOT,  OCHOBAaHUH U
HEOpPraHUYECKUX coJiel, YCTaHOBJICHUE
BEIIIECTB U3MEHEHHE  KHUCIOTHOCTH
cpelbl
2.Jlaboparopnast ~ pabora
«Tunet XAMHUYECKHX
peaxkiumn»
3 Pasnen 3. Crpoenune | UcciaenoBarh cTpoeHune
U CBOHCTBA U CBOICTBA
HEOPraHu4ecKux HEOpPraHu4ecKux
BelIeCTB BelIeCTB
3.1 | OK 01 | Knaccudukanmus, Knaccudpunuposars l.IlpakTnueckue 3anaHus
HOMEHKJIATypa n HEOpraHUYECKHe 1o KJaccu(uKanuy,
CTpOEHHE BelIeCcTBa B | HOMEHKJIAType u
HEOPraHUYECKUX COOTBETCTBUM  C WX | XUMHUYECKUM
BELIECTB CTpOEHUEM (bopMyTaMHEOpraHUYECKHUX
BELIECTB pa3IUYHbIX
KJIACCOB.
2.3anaun Ha pacyer
MaccoBOM 1ok (Macchl)
XUMHUYECKOTO JJIEMEHTA
(coenuHeHUs) B MOJIEKYJE
(cmecn)
3aJlaHus 1o
KJIacCU(pUKaIIUH,
HOMEHKJIAaType u
XUMUYEeCKUM  (popmynam
HEOPraHMYECKUX BEIECTB
pa3IMYHBIX KJIACCOB
3.2 | 0K 01 Dusnko-xuMuuyeckue | YcCraHaB/IMBaTh 1.3amaHus Ha cocCTaBIIEHUE
OK 02 | cBoiicTBa 3aBUCUMOCTh ¢U3UKO- | ypaBHEHUH  XMMHUYECKHX
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HEOPraHUYECKUX
BEILIECTB

XUMHYECKUX CBOMCTB
BEIIECTB OT CTPOECHUSA
aToMa W  MOJIEKYJd, a
TaKkxKe THIIA
KPUCTAIUIMYECKOMN
peleTKu

peakuuit c y4yeToM
OPOCTBIX M CJIOXKHBIX
HEOpPraHUYECKUX BEIECTB!
OKCHJIOB METaJUIOB,
HEMETAJIJIOB u
aM(OTEpHBIX  3JIEMEHTOB;
HEOpPraHMYECKUX  KHCJIIOT,
OCHOBaHMH M aM(OTEPHBIX
T'HJIPOKCHJIOB,
HEOPraHUYeCKUuX  COJIeH,
XapaKTepU3yIOLINX ux
CBOWCTBA M  CIIOCOOBI
MOJIy4EHUS

2.Ilpaktuko-
OpUEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJaHUs Ha
CBOMCTBA M  IIOJYYEHHUs
HEOpPraHMYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

WNnenrudukanus
HEOPraHMYECKUX
BEIECTB

Uccnenosath
Ka4eCTBCHHBIC PEaKIINH
HeOpFaHI/IquKI/IX
BEIIECTB

1.ITpakTuxo-
OpUEHTUPOBAHHBIC 3a/IaHUS
1o COCTaBIICHUIO
XUMHUYECKUX peakuuid ¢
y4acTHEM HEOPTraHUYEeCKUX
BEIIECTB, HCIOJIb3YEeMBbIX
JUTSI UX MJICHTU(DUKAITAH
2.JIaboparopHass ~ pabora:
«UneaTndukanus
HEOPraHMYECKUX BEIIECTBY

Paznen 4. Ctpoenne
U CBONCTBA
OpraHuvecKux
BelleCTB

HccaenoBath cTpoenue
M CBOMCTBA
OpPraHuYecKuX BellecTB

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccudpunuposars
OpraHUYEeCcKHe BeIecTBa
B COOTBETCTBHU C HUX
CTPOEHHEM

1.3amanus Ha cocraBieHuE
Ha3BaHMM  OpPraHUYeCKHUX
COETMHEHU N o
TPUBHUAIIBHOU 51
MEKTyHapOAHOMN
CHUCTEMATUYECKOU
HOMEHKJIAType

2.3ajaHe Ha COCTaBJIEHUE
MOJIHBIX M COKpPAIll€HHBIX
CTPYKTYPHBIX bopmyn
OpraHNYeCcKHUX BEIIECTB
OTJIEBbHBIX KJIACCOB
3.3aaun Ha OmpeleeHue
npocTeimen (bopMmyIbI
OpraHWYEeCKOM MOJIEKYJIBI,
UCXOAS W3 DIEMEHTHOIO
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHNYeCcKuX
COeTUHEHUN

YcranaBnuBaTh
3aBUCAMOCTD
XUMHUYECKUX

¢buzuko-
CBOICTB

1. 3aI[aHI/I}I Ha COCTaBJICHUC
YpaBHCHUA XUMHNYECCKHUX
peaKuHﬁ C Y4aCTUuEM
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OpraHWYECKUX  BEUIECTB
OT CTPOEHUS MOJIEKYJI

OpraHN4YCCKUX BCIICCTB Ha
OCHOBaHHMHM HX COCTaBa H

CTPOEHUS
2.3amaHusa Ha COCTaBJICHHE
YPAaBHEHUN  XUMHYECKHUX
peakuuid,
WJUTIOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA C
YYETOM MEXaHU3MOB
MIPOTEKAHUs JAHHBIX
peakuMu W TEeHETHYECKOMU
CBSI3U OpraHUYECKUX
BEILIECTB Pa3IUYHBIX
KJIaCCOB

3.PacuerHpie 3amaum 110
YPaBHCHHUSM pEaKIHi ¢

y4eTOM OpPTaHUYECKUX
BELIECTB
4.JlaboparopHass ~ pabota
«IIpeBpamenns
OpPraHUYeCKUX BEIIIECTB
IIPY HAarpeBaHUNY

4.3 | OKO01 | Unentudukamus Hccnenosath 1.IIpakTuko-

OK 02 | oprannueckux KayeCTBEHHOW  PEaKLMU | OPUEHTUPOBAHHbIC 3a/laHUS

OK 04 | BemiecTB, UX 3HAUE€HUE | OPraHUYECKUX 1o COCTABJICHUIO
U IPUMEHEHUE B COCAMHEHUI OTIENIbHBIX | XUMHUUECKUX peakuuid ¢
OBITOBOM 1 KJIIaCCOB y4eToM OpPTaHUYeCKUX
IIPOU3BO/ICTBEHHOM BEIIECTB, B T.4.
JEeSITEIbHOCTH UCTIONB3YEeMBIX  JUISL  HX
YeJI0BEKa UACHTUDUKAIMKA B OBITY U

MIPOMBIIIIEHHOCTH
2.JlaGopaTtopHass ~ pabora
«UnenTndukanus
OpPraHNYECKUX COETUHEHUMN
Pa3IUYHBIX KJIACCOBY
5 Paspea S. XapakrTepu3oBaThb
Kunernueckue u BJIUSIHHE
TepMOANHAMHYECKHE | KOHIEHTPALHH
3aKOHOMEPHOCTH pearupyrommx BellecTB
NPOTEeKAHUS U TeMmepatrypbl Ha
XMMHYECKHX CKOPOCTb XHMHYECKHX
peakuui peakuui
5 | OKO0l | Cxkopoctb XapakTepu3oBaTh [TpaxTHko-

OK 02 | XMMHUYECKHX peaKkIiil. | BIUSHUE KOHIIEHTPALMH | OPUEHTHPOBAHHBIE
XUMHUYECKOE pearupyromunx BEMIeCTB U | TEOPETUIECKHUE 3aJaHHs Ha
paBHOBecHe TeMIIepaTypsl Ha | aHaIu3 ¢akTopos,

CKOPOCTh ~ XMMHYECKHX | BIUSIONIMNX HA W3MCHEHHS
peakuui CKOpOCTH XUMUYECKOU
XapakTepu3oBaTh peakuuu

BIIMSIHHE n3MeHenus | [Ipakruko-

KOHIICHTPAIIMK BEIIECTB, | ODUCHTHPOBAHHbIE 33IaHNE
peaxiust cpeabl U | Ha NPUMEHEHHe MPHHLHUIA
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TEeMIIepaTypbl Ha
CMEILEHUE XHMHYECKOTO
paBHOBECHS

Jle-IlIlaTenne Oast
HaXOXJICHUS HaIpaBJICHUE

CMCUICHUA paBHOBCCHUA
XUMHYECKOH pEakUuu |
aHaJN3 ¢bakTopos,
BIUSIIOIIMX ~ HACHIILICHHBIC

XUMHYCCKOI'O paBHOBCCHUA

6 Pa3znea 6. PactBopbl | McciienoBaTh HCTUHHBbIE
pacTBOPHI € 32JaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 | ITonsarue o pactBopax | Paznuuatp uctuHHble | 1.3anaun Ha
OK 02 pacTBOPHI MIPUTOTOBJICHUE PACTBOPOB
2.IlpakTuko-
OpUEHTUPOBAHHBIE
pacyeTHble 3aJaHUs  Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMbIE B OBITOBOM
u MIPOU3BOJICTBEHHOU
JIeATEILHOCTH YeJIOBEKA
6.2 | OK Ol | HccnenoBanue HccnenoBate  ¢usuko- | JlaboparopHas pabora
OK 04 | cBOICTB pacTBOpOB XUMHYECKHE cBoiictBa | «IIpuroroBnenus
VCTUHHBIX PaCTBOPOB pacTBOPOBY
Il | IIpodeccnoHaILHO-OPHMEHTUPOBAHHOE COEPKAHUE
(comep:raHMENPHKIATHOTOMOTYJIs)
7 Paznen 7. Xumus B OuenuBarTp 3ammuTa KeiicoB

ObITY M MOCJIeACTBUA OLITOBOM
NMPOM3BOACTBEHHOI U MIPOU3BO/ICTBEHHOM
JeATeJIbHOCTH JeATEJIbHOCTH YeJIOBEKA
yeJI0BeKa ¢ mo3unueit
IKOJOTHYECKOH
0e30macHOCTH
OK 01 | Xumus B ObITY U OnenuBate nocienctsus | Kelic
OK 02 | npou3BOACTBEHHOU OBITOBOM u
OK 04 | mestenpbHOCTH MIPOU3BOJICTBEHHOMN
OK 07 | yenoBeka JIeITEIbHOCTH YeJIOBEKa C
Ho3uIuei
9KOJIOTHYCCKOM
0E30IMacHOCTH

5. METOAUYECKHUE PEKOMEHJIAIIMA 11O OPIrAHU3AIIMU WU3YUEHUSI
JUCHUITIIINHBI
5.1 MeToanyeckue peKOMeHIALMH NPeNogaBaTe 0
VY4eOHBIM MJIAaHOM Ha M3YyYCeHHE JTUCIHMIUIMHBI OTBOJUTCA JIBa ceMecTpa. YdeOHas pabota
MPOBOANTCS B (opMe ayIUTOPHBIX 3aHATUN: TeopeThuecknx — 20 yacos, mpakTudeckux — 0
4acoB, JJA0OpaTOPHBIX — 16 9acoB U caMOCTOSITeNTbHOM padoThl — 0 Yacos.
B coorBerctBun ¢ tpedoanmsimu OPI'OC CIIO mo cneumampbHOcTH 26.02.05 Dkcmmyaranus
CYJIOBBIX DJHEPreTHMYECKUX YCTAaHOBOK,BIENSAX peadn3anusi KOMIIETEHTHOCTHOTO TOAXO0/a
MpelycMaTpuBaeT IIUPOKOE HCIOIb30BaHME B 00pa3oBaTEIbHOM MpOIecce AaKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATHH.
Ilepeuenv mem 3anamuil, peaiu3yemvix ¢ AKMUGHOU U UHMEPAKMUBHOU (hopmax
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Ne HaumeHnoBaHnue TeM ®opMbI 00yUeHHsT

1 | CrpoeHune aTOMOB XUMHUYECKUX HJIEMEHTOB U Jlexuus-Bu3yanu3anus
[IPUPOJA XUMUYECKOU CBA3H

2 [Knaccudukanusi, CTpoeHHE U HOMEHKIIATypa WHTepakTuBHAS TEKIMS
OpraHMYECKUX BELIECTB

3 | XuMHYecKHe peakuu Pa300p KOHKpETHBIX CUTYaLU

Ha npaktudeckue 3aHATHSA BBIHOCSATCS BOIIPOCHI B COOTBETCTBUM C TEMAMU TEMAaTUYECKOTO
IUIaHa JUCUMIUIMHBL. L[lenu NnpakTU4YecKuX 3aHATHH: 3aKpeIUICHHME W3YyYEeHHOIO0 Marepuaia M
KOHTpPOJIb 3HAaHUN U YMECHUM.

5.2 Metoanyeckue peKOMeHAalMH JIsl CTY€eHTOB
3aHATHS TPOBOAATCS B COOTBETCTBHH C YYEOHBIM IIAHOM U PACHHCAHHEM, ITPH 3TOM Ha
CaMOCTOSITENIbHYIO TIOATOTOBKY MPOTrpaMMOi auciuminHel orBoautcss 0 dacos. /lanHoe Bpems
CTYZIEHTHI IUITAHUPYIOT 10 WHAWBUIYaJIbHOMY IUIAHY, OPHEHTHUPYSCh HA MEePeYeHb KOHTPOJIBHBIX
BOIPOCOB (M. 6.1.) ¥ cOMCOK yueOHOU JIUTEpaTypbl, PEKOMEHYEMbIIl B KauyeCTBE OCHOBHOM U
nonoaHuTenbHol. CamocrosiTenbHas paboTa CTYJEHTOB peau3yercss IO PYKOBOACTBOM
npernoaBaTens (KOHCYJIbTalluy, TOMOIIb B IMTOATOTOBKE K MPAKTHYECKUM H JIOMAITHUM paboTam
U JIp.) ¥ UHAWBUAYAIbHYIO pabOTy CTyJEeHTa, 3aKJIIOYAIOIIYIOCS B BBIMOJHEHUH MPAKTHYECKUX
pabor.
Jlns  KayecTBEHHOTO OCBOCHUS JUCHUIUIMHBI CTYACHTaM HEOOXOJMMO IOCEIIaTh
ayJUTOPHBIC 3aHSATHS, BBITIOJIHATH CIEAYIOIINe TPeOOBaHMUS.
B cemecrpax o0y4aronuiicsi 10IKEH BBITOTHHUTS:
—  BXOJIHOW KOHTpOJIb,
—  BBINIOJIHEHHUE 5 TaOOpaTOPHBIX padoT;
—  NPOMEXYTOYHAS aTTECTAIHS

6. @opMbI TeKylIero KOHTPOJISI YCHeBAeMOCTH ¥ TMNPOMEKYTOUYHOH AaTTeCTAIlUH
00y4YarIHXCs

6.1. Ilepeyennb BOnpocoB K au(pGepeHIIHPOBAHHOMY 3a4€ETy

1. JlaiiTe onpenenaeHus CleIyrOMM XUMHUUYECKUM TOHATHSAM: BEIIECTBO, XUMUYECKUI 3JIE€MEHT,
aTOM, MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJISIPHAsE MacChl, NOH, aJUIOTPONUS, U30TOIBL,
XUMHYECKasl CBS3b, DJIEKTPOOTPULIATEIbHOCTh, BaJEHTHOCTh, CTENEHb OKHUCIIEHHS, MOJb,
MOJISIpHAsi Macca, MOJSPHbIM 00beM Tra3000pa3HBIX BEIIECTB, BELIECTBA MOJEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, PacTBOPBI, 3JEKTPOIUT M HEDIEKTPOIUT, 3JIEKTPOIUTHUYECKAs
JIMCCOLMALINS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHNE M BOCCTaHOBIIEHHUE, TETIOBON AP PEeKT
peakuuy, CKOPOCTh XMMHUYECKOW peaklMM, KaTallu3, XMMHUYECKOE pPaBHOBECHE, YTJIEPOIHBIN
CKeJeT, (pyHKIMOHANIbHAs TPYIINa, H30MEepHsi, TOMOJIOTHUSI.

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

3. YcTaHOBUTE NPUYMHHO-CIEACTBEHHONW CBS3M MEXAY COJIEpKAHMEM 3aKOHOB COXPaHEHHs
Macchl BEIIECTB M IOCTOSIHCTBA COCTaBa BEIIECTB W HANMCAHUEM XHMMHUYECKUX (opmyn u
YPaBHEHHUHU.

4. JlaiiTe MEHIENEEBCKYI0 W COBpEeMEHHYI0 (OpMYIUPOBKY mepuoandeckoro 3akona J[. .
Meneneesa.

5. OObsichuTe (HUUYECKUNA CMBICT CHMBOJUKH TMEPUOAUMYECCKON TaOMUIBI XUMHUYECKUX
snemeHnToB Jl. 1. MeneneeBa (HoMepa syieMeHTa, Iepruo/ia, IPYIIIbI).

6. YcTaHOBUTE MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXAY CTPOCHHEM aToMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHHS CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMH BEIECTB B IEpUOJIaX U TPyIIax.
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7. JlaWiTe XapaKTEpUCTUKY 3JIEMEHTOB MaJIbIX M OOJBIIUX TEPHOJOB IO WX TOJIOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneesa.

8. YcraHoBUTE 3aBUCMMOCTh CBOMCTB XMMHUYECKHUX BEIIECTB OT CTPOCHHS aTOMOB 00pa3yIoIINX
WX XUMHYECKHUX JIEMEHTOB.

9. JlaiiTe XapaKTEpUCTUKY BAXKHEUIINX TUIIOB XUMHUYECKUX CBA3CH.

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

11. ChopmynupyiiTe OCHOBHBIC MTOJIOKCHHS TEOPUU DIIEKTPOIUTHICCKON TUCCOIHAITHH.

12. JlaiiTe XapakTEPUCTUKYB CBETE€ TEOPUU DJICKTPOJIUTUYECKOW JIUCCOLIMAIMUCBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COECTUHEHUM.

13. Ilepeuucnure OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OpraHMYEeCKHX
COCIMHEHUM.

14. laiiTe XapakTepUCTUKY B CBETE€ TEOPUH XUMUYECKOTO CTPOCHHS OPraHUYECKUX COCTMHEHUN
CBOMCTB OCHOBHBIX KJIACCOB OPIaHUYECKUX COETUHEHUH.

15. [JaliTe XapaKTEpUCTUKY COCTaBa, CTPOCHUS, CBOMCTB, MOJYYEHUS U MPUMEHECHUS BaKHEUIITNX
MetaioB (IA u Il A rpymi, anroMuHus, KeJie3a) U UX COSTUHEHUH.

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

17. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOCHMUSI, CBOMCTB, MOJTYYEHHS U IPUMEHEHUSI BaKHEHIIINX
KJIACCOB YTJIEBOJOPOJIOB (AJIKAaHOB, IIMKJIOAIKAHOB, aJIKEHOB, aJIKWHOB, apEHOB) U WX Hauboliee
3HAUYMMBIX B HAPOJAHOXO3SIIICTBEHHOM IUIaHE IIPEICTaBUTEIEH.

18. JlaiiTe XapaKTepUCTUKY BaKHEHIINX MpEICTaBUTENEH KIACCOB OPraHUYECKUX COEIWHEHUM:
METaHOJIa W DTaHOJA, CJIOXKHBIX 3(HPOB, >KUPOB, MBUI, aIbIACTHAOB ((HOPMAIBIACTHAOB U
alleTanbpAeruaa), KETOHOB  (ameToHa), KapOOHOBBIX  KHUCIOT  (YKCYCHOM  KHCIJIOTBHI),
MOHOCaXapuA0B (TJIOKO3bI), JUcCaxapuaoB (caxapo3bl), TMOJHUCAXapUAOB (Kpaxmaia U
LEJUTIONO03bI), aHWIMHA, aMHUHOKHCIIOT, OEJIKOB, MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH,
Kay4yKOB, IJIacTMAacc.

19. O0BsicHUTE CYIIHOCTh XUMUYECKUX MPOLIECCOB.

20. JlaiiTe k1accupUKaAU0 XUMHYECKUX PEAKIHA 110 Pa3InYHBIM IPU3HAKAM: YHCIY H COCTaBY
MPOIYKTOB U PEareHTOB, TerioBoMy 3¢ deKTy, HampaBieHHuo, (a3e, HaIUMUMIO KaTaau3aropa,
M3MEHEHHUIO CTENICHEH OKUCIIEHMSI 3JIEMEHTOB, 00Pa3yIOIINX BEIEeCTBA.

21. Tosicaute, kak KiIaccU(GUIUPYIOTCS BEIIECTBA M MPOIECCHl C TOYKU 3PEHUS OKUCICHMS-
BOCCTAHOBJICHMS.

22. CocTaBbTe ypaBHEHUS PEAKIINil ¢ MOMOIIBI0 METO/Ia IEKTPOHHOTO OaaHca.

23. OOBSICHUTE 3aBHCHUMOCTb CKOPOCTH XHMHUYECKOW pPEAKIMH U TOJOXKEHUS XUMHUYECKOIrO
paBHOBECHS OT Pa3TUYHBIX (DAKTOPOB.

24. OcyuiecTBUTE pacueThl 10 XUMUYECKUM (OopMyJiaM U YpaBHEHHSIM.

25. Pemure pacyeTHbIE 337241 IO XUMHUYECKUM (popMysiaM U ypaBHEHUSM.

26. O0BsICHUTE XUMUYECKUE SBJICHUS], POUCXOSIINE B IPUPOIE, OBITY U Ha IPOU3BOICTRE.

27. TlosicauTe, B uYeM HEOOXOJMMOCTh COOIIOJACHHUS TPABHI HSKOJOTHYECKH TPaMOTHOTO
MOBEJICHUS B OKPY’KAOUIEH Cpeie.

28. IlosicHuTe BIMAHME XUMUYECKOTO 3arps3HEHUsI OKPYKAIOIIEH Cpe/ibl HA OPTaHU3M YeJ0BeKa
U JPYTHE )KUBBIE OPTAaHU3MBI.

29. Tlokaxxute HEOOXOJUMOCTh COOJIIOJICHUS MpaBUil 0€30MacHOro OOpalleHusl ¢ TOPIOYUMHU U
TOKCUYHBIMU BEIIECTBAMU, JJA0OPATOPHBIM 000PYIOBAHUEM.

30. OnumuTe MOArOTOBKY PACTBOPOB 33/1aHHOM KOHIIEHTPAIMK B OBITY U HA TIPOU3BOJICTBE.
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PACCMOTPEHO

Ha y4eOHO-METOINYECKOM COBETE
«_» 20 r.
IIporokon Ne «  »

JIMCT U3MeHeHu
B padouyro NporpamMmy yueOHoi AMCUMIJIMHBI B.07 Xumust
cnenuaJdbHocTH 26.02.05 DKermyaranus Cy/I0BbIX SHEPTeTUUECKUX YCTaHOBOK
npenonasarens: H. I'. Anudupenko

JlononHeHHs ¥ M3MEHEHUs K paboucit mporpamme BJ[.07 Xumust na 2023/2024y4eOHblii ro1 110
cnenuanbHocTH 26.02.05 DKcmtyaranys Cy10BbIX SHEPIrETUUECKUX YCTaHOBOK.

B pabouyro nporpamMmy BHECEHBI CIEIYIOIINE U3MEHEHHUSL:

No Bnecennvle uzmenenus

1 N3amenenus B pazaenst 1.3, 1.4, 2.1, 2.2 B cBa3u ¢ usmenenuem ®I'OC COO,
MIPUMEPHOM pabouel mporpamMmbl 00111e00pa30BaTEIbHON JUCIUILUIMHGI, Y4eOHOTO TJIaHa

JlononHeHus ¥ M3MEHEHHS B paboueld MporpaMMbl pacCCMOTPEHBI U 000peHbl Ha 3acenanuu [[K

IIpotokomn Ne oT I.

[Tpencenarens LK / /
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