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«ITOBOJDKCKUM T'OCY JAPCTBEHHBIN TEXHOJIOT MYECKUIA
YHUBEPCUTET»

BBICIHIVHA KOJJEJIXK «ITOJIUTEXHUK»

Wﬂ_f
o e non Sy, KJIIATIO
& oCIBEHTAI R0
7 3amegrHyens aupexTopa no YMP
- 3
o

\_EIO Ky3uenon
pra 2026 T.

W
C

" YHOE osj-\f\\
g\)\\CKwﬁro‘;.} 5
5

<

2y

gl’s‘:

E l
o

ﬁ

<

E0N

@ oW
fop(\&
$

*

*
W
os k™
-;:;‘:.“—f
< =

® O
w B
)

& %

ovso‘r,,.

S0 |

<

«

PABOYAS ITIPOTPAMMA YYEBHOUM JUCIUILINHBI
BJ1.09 XUMUA

no cnenuanbHoctd  09.02.11 Pa3zpaborka ¢ ympaBi€HUE IPOrpaMMHBIM
obecnieueHneM

2026



PACCMOTPEHA 1 OAOGPEHA

[IpeaMeTHO-UMKIIOBOM KOMUCCHUEN

[Tpotokon Ne 9

«26» maprta 2026 1.

IIpencenarens ITLIK %7 /J1.H. CmupHoBa/

Pabouass mporpamma yueOHOUW mucrurimabl bJ[.09 Xumwus paspabortana Ha
OCHOBE TMIpUMEPHOW pabodeil mporpaMMbl 00IIEO00Pa30BATEIHPHON JUCITUTUTHHBI
«Xumus» (6a30BbIi ypOBEHb, BapraHT 1) miist mpodeccrnoHambHBIX 00pa30BaTeIbHBIX
opranuzanuid, pexkomenpoBanHort @®I'BOY JIIO HWPIIO (mpotoxon Nel3 ot
29.09.2022r.), ytBepxkaeHHoM Ha 3aceganuu CoBeTa IO OIICHKE KayecTBa
OPUMEPHBIX  paboyux  mporpaMm  00IIe00pa3oBaTEIbHOTO W COIUAJIBHO-
T'YMaHUTAPHOTO LUKJIOB CpeHero npodeccuoHaibHOro odpazoBanus (MpoToKoa Ne
14, or 30.11.2022r.) nns cneumanbHocTH 09.02.11 PaspaboTka u ympaBiieHue
MPOrPaMMHBIM 00ECIICUCHUEM.

Pa3zpaboTuuk:
CmupHoBa JIro60BB HuxkonaeBHa, IIPEIoaBaTelb BBICILIEN
kBanudukannonHon kareropun Beiciero komnemka [II'TY «IlonutexHuk.

PenieH3eHT (BHYTpEHHUI)
MuxaitnoBa C.B., mpenonaBarens BbICHIeH KBAIM(PUKAIMOHHON KaTEropuw,
crapumii meroguct Beiciiero komnemxa [II'TY «Ilonutexuuky.

PenieH3eHT (BHEUTHUN)

JlapuonoBa M.A., mpenopaBaTenb BbICIIEH KBAIM(PUKALMOHHON KaTEropuu
I'bOY CIIO PMD «ToproBo-TeXHOJIOTUYECKAN KOJIEIA.

©Cmupnosa JLH., 2026


http://edu.mari.ru/prof/ttk/

COJIEPKAHME

AHHOTALIMS

OBILAS XAPAKTEPUCTHUKA YYEBHOU JUCLUTUINHBI

CTPYKTYPA U COJIEPYKAHUE YUEBHOI TUCHUTITAHEI

VCJIOBUSI PEAJIM3ALIMU YUYEBHON JIMCLUTUIUHBI

. KOHTPOJIb M OILEHKA PE3VJIbTATOB OCBOEHHS YUYEBHOI
JTICLIATUIUHBI

ok whE



1. AHHOTALIUS

Pabouast mporpamma yueOHo# muctumauabl BJ1.09 Xumus sBiaseTcss 4acThio
MIPOTPAMMBI MOATOTOBKHU CIICLIMAIIUCTOB CpEIHEro 3B€HAa  CPEIHEro
npodeccruonanbHoro oOpazoBanus 1o crenuanbHOCcTH 09.02.11 Paspabotka wu
YIPaBJICHHE MPOTPAMMHBIM OOCCTICUCHHEM, BXOJHUT B ITUKI 0O0IIe00pa3oBaTeIbLHOM
MOATOTOBKY U peanm3yeTcs B 1, 2 cemecTpax.

VYuebnas paucnumiuHa bBJ[.09 Xumus BKIIOYACT H3YUYCHHE CIETYIONTHX
pa3nenos:

1. OcHOBBI CTPOCHHUS BEIIECTBA.

2. XMMUYECKHUE PEAKIIHH.

3. CTpoeHue u CBOICTBAa HEOPraHUYECKUX BEIIECTB.

4. CTpoeHue U CBOMCTBA OPTaHUYECKUX BEIICCTB.

5. KuHeruueckue U TEPMOJUHAMUYECKHE 3aKOHOMEPHOCTH TPOTEKAHUSA
XAMHUYECKUX PEaKIUH.

6. PacTBOpBLI.

7. Xumusl B OBITY U IPOU3BOJCTBEHHOM JIESITEIBHOCTH YEJIOBEKA.

O6mmit o0beM y4eOHOW HArpy3KH IO IUCHUILIMHE cocTaBiseT /0 dacos,
Harpy3Kka BO B3aMOJICHCTBUM C TPENoiaBaTeieM - 68 4acos.

Tekyuuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B MPOIECCE MPOBEACHUS
MPAKTUYECKUX U JaOOPATOPHBIX 3aHATUH, 00€CTIEUNBAET OLIEHUBAHUE XOJ1a OCBOCHUS
JucHUIUIMHBL. DOPMBI TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTHU: TECTUPOBAHUE, YCTHBIN
ONpOC, KOHTpOJbHas paboTa, BBIMOJHEHHWE W  3alldTa  OOYyYAIOUUMUCA
WHIUBUTyAJIbHBIX 3aaHUH, POEKTOB, UCCIICIOBAHUM U JIp.

dopMa MNpPOMEKYTOUHOUM arTecTanuu — JauddepeHnupoBaHHBIN 3aueT (2
ceMecTp).



2. OBILIASI XAPAKTEPUCTUKA YYEBHOU JUCIHUILIVHBI

2.1. MecTo IMCHMILIMHBI B CTPYKTYpe MPOrpaMMbl NOJATOTOBKHU CIENMAJTHUCTOB

CpEeaHEro 3s€Ha

Vuebnas aucmuminaa bJ1.09 Xumus oTHOCHTCS K 0a30BBIM JIHCIUAILIMHAM
00111e00pa30BaTEIbHON MOJTOTOBKH.

2.2. lleab ¥ IUIaHUPYEMble Pe3yJIbTAThI 0CBOEHUS JUCIIUNJIMHBI:
Conepxanue mporpaMMbl  00Me00pa3oBaTeIbHON  AUCITUIUIMHB  « XUMUSD)

HarpaBJICHO Ha JOCTHXCHHC PC3YyJIbTaTOB €C HU3YUCHHA B COOTBCTCTBUU C

tpedoBanusiMu OI'OC COO ¢ yuerom mpodeccronanbHoi HampasieHHOCTH OI'OC

CIIO
00€ECIIeYEHUEM.

cruerquaibaoctd  09.02.11

Pa3pabotka u ympaBieHue

Oco6oe 3nauenue aucuuimHa BJ1.09 Xumus umeer npu GopMuUpoBaHUU U

pazButun  OK u IIK cnoemnansHocTH 09.02.11

IIporpaMMHBIM o0ecIeYeHUEM.

Pa3paboTka wu ympaBieHue

O01me KOMIeTeH NI

IInanupyemsble pe3yJbTaThl 00yUeHHs

O0mmue JIMCHHILINHAPHDIE
OK 01 Boibupats B 4acTH TPYAOBOIO | - BIAACTh CHCTEMOM XHWMHYECKHUX
CHoco0bI pelIeHus BOCIIUTAHUS: 3HaHU, KOTOpas BKJIIOYAET:
3a1a4y - TOTOBHOCTb K  TPYAY, | OCHOBONOJAraroime HOHSTUSA
npoeCcCHOHATBLHON  [0CO3HAHHE LEHHOCTH | (XUMUYECKUI 3JIEMEHT, aTowm,
JeSTEIIbHOCTH MacTepCTBa, TPYIOTO0HE; 9JIEKTPOHHAs 000JI0YKa aTtoma, s-, p-,
IPUMEHHUTENBHO K - TOTOBHOCTh K AaKTHUBHOIi | 0-2JIEKTPOHHBIE OpOUTANIH ATOMOB,
Pa3IU4YHbIM eI TeIbHOCTH WOH, MOJIEKYIa, BaJICHTHOCT,
KOHTEKCTaM TEXHOJIOTUYECKOI U | 3JeKTPOOTPULIATEIBHOCTb,  CTENEHb
COLIMAJIbHOW HAIpPaBJIEHHOCTH, | OKUCIIEHUS, XUMUYECKas CBSI3b, MOJIb,
CIIOCOOHOCTh ~ MHHMIIMUPOBATh, | MOJISIPHAsT Macca, MOJSIPHBIM 00beM,
MJIaHUPOBATh U | YIJIEpOIHBIN CKEJIeT,
CaAMOCTOSITENIPHO ~ BBINOJHATH | QYHKIMOHANBHAS TpylIa, paaukal,
TaKylO JESITeIbHOCTD; n3oMepus, H30MEDHI,
- HMHTEpEC K  Ppa3JIMYHBIM | TOMOJIOTUYECKUN  psil, TOMOJIOTH,
chepam  mpodeccuoHaTLHOM | YTI€BOAOPOIHI, KHUCJIOPO/I- "
NESATENIBHOCTH, a30TcoJepIKallIne COEIMHEHMUS,
OBnagenue OMOJIOTMYECKH AaKTHBHbBIE BEIIECTBA
YHUBEPCAJbHBIMH Y4eOHBIMH | (YIJIEBOJIBI, KHUPHI, OCJIKH), MOHOMED,
M03HABATEJbHBIMU MOJINMED, CTPYKTYpHOE 3BEHO,
NeiicTBUSIMM: BBICOKOMOJIEKYJISIDHBIE  COEIMHEHMS,
a) 0a3oBble JIOTHYECKHE | KpUCTAIUIMYECKAs peIIeTKa, THUIIb
NeHCTBUA: XAUMUYECKHUX peakuui
- CaMOCTOSITENIbHO | (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
(bopMynHpOBaTH U | DK30-M DHJIOTEPMUYECKHUE, PpEaKLUU
AKTyallu3upoBaTh  MpoOJIeMy, | HOHHOTO oOMeHa), pacTBop,
paccMaTpUBaTh €€ | 2JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
BCECTOPOHHE; NEKTPONIUTHYECKAsT  AMCCOLUAIHS,
- YCTaHABJIMBATH | OKUCIIUTENb, BOCCTaHOBUTEIIb,

1
JucturuimHapHsle (IpeJMeTHbIE) pe3yIbTaThl YKa3bIBaIOTCSl B COOTBETCTBUU € MX NOJHBIM nepedHeM Bo PI'OC COO

(B mocnenneit penakuuu ot 12.08.2022.

IIPOrpaMMHBIM




CYLIECCTBEHHBIH MPU3HAK WU
CpaBHEHUS,

OCHOBaHHS  JJIsI
K1accuGpUKauu U 0000IICHUS;
- OTpPENIETATh 1enu
JIeSITEIbHOCTH, 3a71aBaTh
napamMeTpbl M KPUTEpUU HX
JIOCTHKECHMUS;

- BBUBIIATH 3aKOHOMEPHOCTHU
u MIPOTUBOPEUUS B
paccMaTpUBaEMBbIX SIBJICHUSX;
- BHOCHUTb KOPPEKTHUBBI B
JIeSITEIIbHOCTb, OIIEHHBATh
COOTBETCTBUE  PE3YyJIbTAaTOB
LeasM, OIICHUBAaTh  PHUCKU
MOCJIEJCTBUI ACATEIbHOCTH;

- pa3BUBaThb  KpEaTUBHOE
MBIIUJICHUE TPHU  PEIICHUHU
YKU3HEHHBIX IIPOo0IIeM;

0) 0a3oBbIe
HCCJIe10BaTeIbCKHE
IelcTBHA:

- BJIaJIETh HABBIKAMHU Y4EOHO-
HCCIIEIOBATEIIbCKOM u
MPOEKTHOMN JIESITEIIbHOCTH,
HaBBbIKAMH paszpenieHus
npo0Jem;

- BBIABJIATH
CJICJACTBCHHBIC  CBS3H u
aKTyaJIu3upOBaTh 3ajauvy,
BBIJIBUTATh  TUIIOTE3Y €€
penieHus, HaXOJUTh
apTryMEHThI JUIST
JI0Ka3aTesIbCTBA CBOUX
YTBEPKICHH, 3a/1aBaTh
napamMeTpsl U KpUTEpUH
pelieHus;

- aHAJIM3UPOBATH
MOJIyYEHHBIE B XO/I€ PELICHUS
3aa9H1 pe3yabTaThI,
KPUTUYECKH OIIEHUBAaTh MX
JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh HM3MEHEHHE
B HOBBIX YCJIOBHSIX;

- YMETh IEPEHOCUTDH 3HAHUS B
MMO3HABATEIIbHYIO u
MPaKTUYECKYIO obnactu
KU3HECATCIIBHOCTH;

- yMETh  HMHTErpupoBaTh
3HAHUS u3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIC HJICH,
npeasiaraTh ~ OpUTHHAIbHBIC
MOAXO/bI U PEIICHHS;

MMPpUYUHHO-

CKOPOCTb ~ XMMHUYECKOW  PEaKIWH,
XMMHUYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI (Teopust XUMHYECKOTO
CTPOCHHMSI OpraHMYECKHX BEIIECTB
AM. bytneposa, Teopust
NEKTPOJIUTUYECKON  JUCCOLMALNH,
MEPUOIUYECKU I 3aKOH J.N.
MeHngeneeBa, 3aKOH  COXPaHEHMS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKU I SI3BIK XUMUH,
(bakTosoruueckue CBEICHHUS 0
CBOMCTBax, COCTaBE, IIOJYyYCHHH U
6e301acHOM HCII0JIb30BAHNNU
BOKHEHIINX  HEOPraHUYECKUX U
OpPraHUYECKHUX BEILECTB B OBITY U
MIPAaKTUYECKOU JeATEeIIbHOCTH
YEIJIOBEKA;

- YMETb BBIABIATH XapaKTEpHBIE
IIPU3HAKU U B3aUMOCBS3b M3YYEHHBIX
HOHATUH, IIPUMEHATD
COOTBETCTBYIOIIME  TOHATHUA  IIPH
ONMCAaHWU CTPOEHHUS U  CBOWCTB
HEOPraHUYECKUX U  OPraHUYeCKUX
BEIIECTB M  HMX  IPEBPALLCHUN;
BBISIBJISITh  B3aMMOCBSA3b XUMHUYECKUX
3HAHUU c MOHSTUSIMHA u
IIPEJICTaBICHUSAMU OpYTHUX
€CTECTBEHHOHAYYHBIX IIPEMETOB;

- YMETb HUCIOJIb30BaTh HAUMEHOBAHHUS

XUMHYECKHX COCIMHEHUM
MEXIAYHApOIHOTO coro3a
TEOPETHUYECKON U MPUKIIATHON XUMUHU
U TPUBUAJIbHBIE Ha3BaHUSA
BaKHEHUIITIX BEIIECTB (aTHIIEH,
alleTHJIEH, TJINLEPYH, dbenon,

(dbopmanpaerui, YyKCycHas KHUCIOTa,
IJIMIWH, YTapHBIA Tra3, YIIEKHUCIIbII
ra3, aMMuaK, TramieHas MH3BeCTb,
HEralleHasi U3BeCTbh, IINThEBAs COJAA U
JIpyTuX),  COCTaBIATH  (OPMYJIBI
HEOPraHWYECKNX U  OpPraHUYECKUX
BEIIECTB, YPABHEHMS XUMHUYECKHX
peakuuii, OOBACHATH MX CMBbICI,
HOJITBEPKIaTh XapaKTepHbIE
XUMHYECKHUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOILIUMU
JKCIIEPUMEHTAMU u 3aMUCSIMH
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETh yCTaHaBJIMBAaTh
MIPUHA/JIEKHOCTD W3YYEHHBIX
HEOPraHWYECKNX U  OpPraHUYEeCKUX
BEILECTB K OIPEAEICHHBIM KilaccaM U
Tpymnmam COEIMHECHUH,




- CIIOCOOHOCTH X
HCIIOIL30BaHUS B
IMO3HaBaTEIILHOM

COLIMAJIbHON ITPAKTHKE

XapakTepu3oBaTb UX COCTaB U
Ba)XHEHIME CBOMCTBA; ONPEAEIATH
BUJIBI XHUMHYSCKHX CBsI3CH
(xoBaJIeHTHaH, MOHHas,

MCTAJIJINYCCKasd, BOI[OpO,I[Haﬂ), THIIBI
KpUCTAJUIMYCCKUX PCHICTOK BCIICCTB,

KJIacCU(PUITUPOBATH XHUMHYECKHE
peaKkiuy;

- copmMupoBaTh NpEACTaBICHUS: O
XUMHYECKOU COCTAaBIISIOIICH

€CTeCTBEHHOHAYYHOH KapTUHBI MHUPA,
pONIM XMMHUU B TIO3HAHUM SIBICHUM
IPUPO/IBI, B dbopmupoBaHUU
MBILUICHUS ¥ KYJIBTYpBl JUYHOCTH, €€
(GyHKIIMOHATLHON IPaMOTHOCTH,
HE00X0AUMOMH e pereHus
NPaKTUYECKHUX 3a]1a4 ¥ SKOJIOTUYCCKU
000CHOBAHHOT'O OTHOLIEHUSI K CBOEMY
3II0POBBIO U IPUPOIHOI Cpe/ie;

- yYMeThb TPOBOJHWTH pacyeTbl IO
XUMHAYECKHM bopmyam u
YPaBHEHHSM XHMHUYECKHX PEAKIUH C
UCIIOJIb30BaHUEM bu3nIecKux
BEJINYHH, XapaKTepU3YIOIIUX
BEIIIECTBA c KOJINYECTBEHHOMN
CTOPOHBI: Macchl, o0bema
(HOpMAaJBLHBIE YCIIOBUS) ra3os,
KOJINYECTBA BEIIECTBA; MCIOJIB30BATH
CHCTEMHBIC XMMHUYCCKHE 3HAHUS IS
NPHUHSITHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM

OK 02 Wcnonb3oBaTh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
MHTEPIpPETALNH
uH(pOpMaLuu U
nH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIst
BBINIOJIHEHHUS 337124
npodecCHOHAIbHON
JeATETbHOCTH

B o0JsiacTu LHEHHOCTH
HAYYHOT0 MO3HAHMA:

- c(hOpMHUPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHSI

YPOBHIO
HayKu H
0011eCTBEHHOM MIPAKTHKH,
OCHOBAaHHOTO Ha  JUajore
KYyJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAaHMIO CBOETO MecCTa B
MOJTUKYJIBTYPHOM MHDE;

- COBEPILIEHCTBOBAHUE
SI3BIKOBOM W YHTATEILCKOH
KYJIbTYpbI KakK cpeacTBa
B3aHUMOJICUCTBHU MEXIY
JIIOJIbMU U TIO3HAHUS MUDA;

- OCO3HAHHE LIEHHOCTH
Hay4HOU eI TeIIbHOCTH,
TOTOBHOCTb OCYIIECTBIISTh
MIPOEKTHYIO n

- YMeTb IUIAHUPOBaTh M BBIIOJIHSTH
XUMHAYECKHH 9KCIIEPUMEHT
(mpeBpareHus OpPraHUYECKUX
BELIECTB MPU HAaIpEBaHUU, MOJTyUEHHE
STWIEHA M W3Y4YEHHE €ro CBOMWCTB,
KaueCTBEHHbBIE peakuuu Ha
IBJIETUABI,  Kpaxmall, YKCYCHYIO
KHCIIOTY; JAeHarypauus OeIKoB MpH
HarpeBaHWHM,  IIBETHbIE  pEaKIHUH
0eNKOB; MPOBOJUTH PEAKIINA HOHHOTO
oOMeHa, OmpeAessaTh CPely BOIHBIX
pacTBOpPOB, KaueCTBEHHBIE peEaKIUU
Ha cynbdaT-, kKapOOHAT- M XJIOPH]I-
AQHUOHBI, Ha KAaTHMOH AaMMOHHUS;
pelarh SKCIEPUMEHTAIBHBIE 3a1a4u
o TeMaMm "Meramisr" u
"Hemeramnsl") B COOTBETCTBUU C
MpaBWJIaMHU TEXHUKU O€30MacCHOCTH
npu OOpalleHuH C BEIIeCTBAMH H
1a00paTOPHBIM 000pynOBaHUEM;
IIPE/ICTaBIISTh pe3ysIbTaThl




HCCIIEIOBATENBCKYIO
JEeSATEIbHOCTh UHAUBUAYAIBHO
U B IpymIe;

OBJaanenue
YHUBEPCAJIbHBIMHA
yueOHBIMU
MO3HABATEJIbHBIMH
JleiCTBASIMM

B) pabora ¢ undgopmanmeii:

- BIIJICTh HaBBIKAMH
nonydeHuss uHpoOpManuu U3

HCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOATCIIbHO

OCYHICCTBJIATL IMOUCK, aHAJIU3,
CHUCTCMAaTHU3alluIo0 nu

MHTEpHpeTanuio HHpopMauun
pa3IUYHBIX BHAOB U (opm

IPEACTaBIICHHUS;

- co3maBaThb  TEKCTHl B
paznmuuHbIX  (opmarax  C
y4eToM Ha3HAYEeHUS
uHbOpMAIMM M LIEJIEBOM
ay/IUTOPHH, BBIOHpast
ONTUMAJIbHYIO bopmy
NPEeACTaBICHHUS u
BU3YyaJIM3aLlUY;

- OIIGHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOPMAIHH,

€€ COOTBCTCTBHUC IIPABOBBIM H
MOPAJIbHO-3TUYCCKUM

HOpMaM;
- WCIOJB30BAaTh  CpPEICTBA
MH(pOPMAaIMOHHBIX "
KOMMYHHUKAITHOHHBIX
TEXHOJOTUH B pelIeHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHU3allMOHHBIX  3aJady ¢
coOIroieHNEM TpeOoBaHUI
SPrOHOMUKH, TEXHHUKH
0e301IacHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX U ITUYECKUX HOPM,
HOpM MH(POPMALIMOHHOM
0€30IacCHOCTH;

- BJIAJIETh HaBBIKAaMH
pacrio3HaBaHWsl ¥ 3aIIUTHI
uHpopMaIuy,
nH(}OpMaLIMOHHON

0€30IIaCHOCTH JINYHOCTH

XUMHUYECKOT0 dKCIIepUMEHTa B (hopme
3aIIUCHU yYpaBHEHUH
COOTBETCTBYIOIIUX peakuuii u
(opMyIHpOBaTh BHIBOJBI HAa OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHaJIM3UPOBATH XUMHUYECKYIO

uHbOpMaIMIO,  MOJIy4aeMylo U3
pa3HbIX HUCTOYHUKOB (cpencts
MaccoBOM uH(popMaIuuy, CeThb

Wnurepuer u apyrue);

- BJAJICTh OCHOBHBIMH METOIaMHU
HAay4yHOTO TIO3HAHWS BEIIECTB H
XUMUYECKHUX SIBJICHUN (HAOIIOJCHUE,
U3MepeHue, AKCIIEPUMEHT,
MOJICJTUPOBAHUE);

- yMeTh TPOBOJUTH pPaCUEThl IO
XUMHAYECKHM bopmyam u
YPaBHECHUSM XUMHUYECKHX PEAKIUH C
UCIIOJIb30BaHUEM bu3nUecKux
BEJIMYMH, XapaKTePU3YIOIIHX
BEIIIECTBA c KOJINYECTBEHHOMN
CTOPOHBI: Macchl, o0bema
(HOpMAaJIBLHBIC yCIIOBUSI) ra3os,
KOJIMYECTBA BEIECTBA; UCIIOJIb30BATh
CHCTEMHBIC XMMHUYCCKHE 3HAHUS IS
NPHUHSTHS PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHTYAllUsX, CBS3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM

OK.04 D¢pdexTuBHO |- TOTOBHOCTH K CAMOPA3BUTHIO, | - YMETh IUIAHHUPOBATh M BBHIMOIHATH
B3aMMOJICIICTBOBATh U | CAaMOCTOSATEIbHOCTH U | XUMAYECKUHI AKCIIEPUMEHT
paboTaTh B KOJUIEKTUBE | CAMOONPEIENICHHIO; (mpeBpareHus OpPraHUYECKUX




1 KOMaHe

-OBJIaJICHHE HaBBIKAMHU
y4e0HO-UCCIIeIOBATENHLCKOMH,
NPOEKTHOM M  COLMAIBHOMN
ACATCIIbHOCTH,

OsBJaanenue
YHHMBEPCAJIbLHbBIMHA
KOMMYHHKATHBHBIMU
JeHCTBUAMM:

0) COBMeCTHas
JeATeJIbHOCTD.

- NOHMMaThb M MCIOJIb30BaTh
MPEUMYIIECTBA KOMAHIAHOM U
WHIUBUAYAIBHON paboThI;

- IPUHUMATh L€ COBMECTHOU
NEeSATEIbHOCTH,
OpraHU30BbIBATH u
KOOPJAMHHUPOBATh JICUCTBUS IO
ee JOCTWKEHUIO: COCTaBIISITh
IJIaH JIEUCTBUM, paclpeeaTh
ponuM ¢ y4eTOM  MHEHUH
YYaCTHUKOB 00CyXKIaTh
pe3yapTaThl COBMECTHOM
padoTHI;

- KOOPJAMHHUPOBATH u
BBITIONHATH PabOTy B YCIOBUSX
peanbHOTO, BHUPTYAIbHOTO W
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYLIECTBJIATh IO3UTUBHOE
CTpaTeTUYECKOe TIOBEJICHUE B
Ppa3IUYHBIX CUTYalUsIX,
MPOSIBJISATE  TBOPYECTBO U
BOOOpakeHue, OBITh
WHUIIMATUBHBIM

OBaanenue
YHHMBEPCAJIbHBIMH
peryJsaiTUBHBIMH
JefcTBUSIMU:

r) NpuHsATHE ce0sl W JAPYrux
JIoaein:

-  TpUHUMATh MOTHUBBI U
apryMeHThI APYTHUX JIOACH mpu
aHamn3e pe3yIbTaTOB
NeSATEIbHOCTH;

- TpuU3HABaTh CBOE IMPaBO M
MpaBoO JIpyrux JiojJed Ha
OIUOKU;

- pa3BHUBaTh CIIOCOOHOCTH
TMOHUMATh MUP C TIO3UIIUN
JPYroro 4enoBeKa

BEIIECTB npu HarpeBaHuu,
MOJTyYeHHUEe 3TUJICHA M HU3YYEHHUE €ro
CBOMCTB, Ka4eCTBEHHbIC PEaKIUU Ha
QIBJETUABI, KpaxMal, YKCYCHYIO
KHUCJIOTY; JleHaTypainusi OeiIKoB Mpu
HarpeBaHWH,  LBETHBIE  PEAKIHH
0eIKOoB; MIPOBOJUTD peaxkuuu
HOHHOTO OOMEHa, OINpeAeNiATh CPeay
BOJHBIX PAacTBOPOB, KaueCTBEHHbBIC
peaknuu Ha cynbdar-, kapooHAT- U
XJIOpUJI-AaHUOHBI, Ha KaTHUOH
aMMOHUS; pemarb
9KCIIEPUMEHTANIbHBIE  3aJaud 110
temaM "Meramibl" u "Hemetamns") B
COOTBETCTBUM C MPaBUIAMHU TEXHUKH
0e30macHOCTH TpU  OOpalleHuu ¢

BEIIECTBAMH U J1aDOPaTOPHBIM
o0opyI0oBaHUEM; MIPEACTABIATH
pEe3yJIbTaThI XUMHYECKOTO
JKCIepuMeHTa B  (GopMe  3amucu
ypaBHEHUI COOTBETCTBYIOIINX

peakuii 1 (GopMyTUPOBATH BBIBOJIBI
Ha OCHOBE JTUX PE3YyJIbTATOB




OK.07 CopeiictBOBaThH

B 00J1acTH YK0JI0THYECKOT0

- chopMupoBaTh MPEICTABICHUSI: O

COXPaHEHUIO BOCIIMTAHUA: XUMHYECKON COCTaBJIAIOLIEH
OKpY’KaroIleu cpeapl, |- c(OpPMHUPOBAHHOCTH | €CTECTBEHHOHAYYHOW KapTUHBI MUDAa,
pecypcocOepeKeHUI0, | IKOJIOTHIECKOM KYJIbTYpBI, | POJIM XUMHUHA B II03HAHWM SIBJICHUU
MPUMEHSTh 3HaHUS 00 | TOHMMaHUe BIIMSIHUS | TPUPOJIBI, B dbopmupoBaHun
W3MEHECHUH KIIUMAaTa, | COLHAIbHO-3KOHOMUYECKUX MBIIUICHUS U KYJIBTYPhI IUYHOCTH, €€
MIPUHLHUIIB MPOLECCOB  HAa  COCTOSIHUE | PYHKIIMOHAIBHON IPaMOTHOCTH,
OEpEKITUBOTO NPUPOJHON U COUMAIbHOMN | HEOOXOAUMOI JUTSt perieHus
IIPOU3BO/ICTBA, cpenpl, OCO3HAHUE | MPAKTUYECKUX 3a/1a4 U SKOJIOTMYECKU
3P PEeKTHBHO r7100a1bHOTO XapakTepa | 000CHOBaHHOTO OTHOIIEHUS K CBOEMY
JIEHCTBOBATH B HKOJIOTMYECKUX MPpo0iIem; 3I0POBBIO U IPUPOJHON Cpee;
Ype3BbIYANHBIX - IUIAHUPOBAHUE |- yMmers coOirojarb  I[paBuia
CUTyaIUsAX OCYILIECTBJICHUE JEHCTBUM B | 3KOJOTUYECKH 1eJ1eC000Pa3HOTOo

OKpY’KalOIIeH CpeJie Ha OCHOBE | TIOBEACHUS B OBITY H  TPYIOBOM

3HaHUS LEJNed YCTOMYMBOIO | J€ATEIbHOCTH B LEISAX COXPAHEHUS

pPa3BUTHS YEIIOBEYECTBA; CBOEr0 3JI0POBbS U OKPYKAIOILIEH

AKTHBHOE HEINpUATUE | IPUPOJAHONW  CpeIpl;  yYUTHIBATh

JIEUCTBUW, MPUHOCSIIMX BPEJ | OMMACHOCTh BO3JICUCTBUS Ha KUBBIE

OKpY’Karolllen cpee; OpraHu3Mbl OINPEIEIICHHBIX BEIIECTB,

- YMEHHE MPOTHO3UPOBATH | TOHUMAS CMBICII ITOKa3aTes

HeOIaronpusITHbIC npeAesbHON JOMYCTUMOM

DKOJIOTUYECKHE  ITOCJIEICTBUS | KOHIICHTPALUH

NPEeANPUHUMAEMBIX JICMCTBUU,

MpeIOTBpALATh HX;

- pacimpeHue OmnbITa

JIEATEIbHOCTH HJKOJOTMYECKON

HaIlpaBJIECHHOCTH;

- OBJIAJICHHE HaBBIKAMU

yueOHO-HCCIIeI0BATENbCKOMH,

IIPOEKTHOM M  COLMAJIbHOMU

JIEATENIbHOCTH
K 1.1.

[TpoexTrpoBath 6a3bl
JTAHHBIX




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTIJIMHBI

3.1. O0bem y4eOHOM TMCHMILIMHBI M BUAbI Y4€0HO0Il padoThl

Bunx yaeOHO# paboThI Obmem B
qacax

O0beM yueOHOM TN CIUILJINHBI 70
CymmapHasi ydyeOHasi HATPY3Ka BO B3aUMO/IeliCTBUM C 68
npenojaaBaTejieM
B TOM YHCJIC:
JIEKIIAHN 32
71a00paTOPHBIC 3aHITHS 8
MIPAKTHUYECKUEC 3aHSATUS 28
KOHTPOJIbHBIE pa0OTHI -
KypcoBasi paboTa (IIpOeKT) -
CamocTosiTepHast paboTa’ 2

Ilpomeoscymounas ammecmayus 8 popme oughghepenyuposaninozo 3auema

2 O6beM CaMOCTOSITEIHHOM paboTsl oOyuarommxcs ornpezessiercss B cootBeTcTBuu ¢ TpeboBanmsamu GI'OC CIIO B
npezenax odbeMa yuyeOHON AMCHUIUIMHEI B KOJIMUECTBE YacOB, HEOOXOJMMOM ISl BBIIOJIHEHHUS OOYYaroIMMUCS
3aJaHUI CaMOCTOSTEIbHON PabOThI, IPEyCMOTPEHHBIX TEMATHYECKHUM IIJTAHOM M COJIEp)KaHHEM Y4eOHOW ANCIUTUINHEL
(MEXIUCUUIUIMHAPHOTO Kypca).




3.2 TemaTuueckni IJIaH U cofepxxanue ydeoHou rucuuminibl bJ1.09 Xumus

HaumenoBaHue pa3jiesioB u
TeM

Co

JAep:kaHue y4eOHOro MaTepuaJia, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
CaMOCTOSITe/IbHAsI padoTa 00y4aouuxcs

O0beM
yacoB

dDopmHpyeMble
KOMITeTeHIM U

1

2

4

Pa3zgea 1. OcHOBBI CTPOEHUS BelIECTBA.

Tema 1.1. Ctpoenue aToMOB
XUMHUYECKHX DJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSI3H.

Coaep:xanue yueOHOTo MaTepHaJia

1

CoBpeMeHHast MoJieib CTpoeHusl atoMa. CHUMBOJIMUYECKHUH SI3bIK XUMHUU. XHUMHUUYECKHI
JJIeMEHT. OJJeKTpoHHas KoHpurypamus aroma. Kiiaccupukanus XUMHYECKUX
AJIEMEHTOB (s-, P-, d-ameMenTsI). BajeHTHBIC 271eKTpOHbBI. BajJeHTHOCTh. DIIeKTpOHHAs
NpUPOJAa XUMHUYECKOW CBA3U. ODJIEKTPOOTPUUATEIBHOCTh. BHIBI XMMHUUYECKON CBS3M
(KOBaJIeHTHAsI, MOHHAs, METATMUECKAs!, BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHUsI.

ITp

AKTHYECKHC 3aHATHUSA

Pemenne 3amanuii Ha HCHOJIB30BAaHMEC XHWMHUYECKOM CHMBOJWMKM W Ha3BaHUM
COEIMHEHUI 110 HOMEHKJIATYpe MEXAYHAPOJIHOIO CO3a TEOPETUUECKON U MPUKIaIHON
XUMUM W TPUBHAJIBHBIX HAa3BaHWH JUIS COCTABJICHUS XUMHUYECKHX (opmyi
JIBYXaTOMHBIX COEIUHEHUN (OKCHAOB, Cylb()HUIOB, THAPUAOB U T.I.) U APYTUX
HEOPraHWYECKUX COCIMHEHUN OTIEIbHBIX KJIACCOB.

[IpakTuueckue 3agaHusi Ha YCTAHOBJIEHHE CBA3M MEXKIYy CTPOCHUEM aTOMOB
XAMHYECKUX DJIEMEHTOB U TMEPUOJUYECKUM HM3MEHEHUEM CBOMCTB XUMHUYECKUX
JJIEMEHTOB M MX COCIMHEHUH B COOTBETCTBMM C IMoJoxeHueM llepuoanueckoit
CUCTEMEL.

OK 01

Tema 1.2. Ilepuonmyeckuit
3akoH u Tabmuma ..
Menneneesa.

IIp

AKTHYCCKHUEC 3AaHATHUSA

[lepuonnueckas cucrema xumuueckux snemeHToB [[.M. MenneneeBa. @usnyeckuil
cMmbicin [lepuonnueckoro 3akona JI.MI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUU C IIOJIOKEHUEM XUMHUUYECKOro 3yiemMeHTa B llepumoaudeckoi cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue [lepunoguyeckoro 3akona /.M. Menneneesa.
[Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHH Ha XapaKTepHU3alUIo
XUMHYECKHX  JJIeMEeHTOB  «MeTtamnuyeckue /  HeMeTaJUIMuecKue  CBOICTBa,
3JIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKHX AJIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B NEPUOAUYECKONW CHCTEME XMMHMUYECKUX dnemeHToB J[.U.
MenneneeBay.

OK 01
OK 02
OK 07




Pa3nen 2. Xumuyeckue peakium.

10

Tema 2.1. Tunel
XUMHUYECKHX PEAKIIHM.

Coaep:xanue yueOHOT0 MaTepHaJia

1

Knaccudukanust 1 TUHIIBI XUMUYECKUX PEAKIMN ¢ y4acTHEeM HEOPTraHWYECKUX BEIICCTB.
CocrapiieHUe ypaBHEHUH peakIUil COEIMHEHHUsS, Pa3JI0KEHUs, 3aMellIeHHs, 0OMEeHa, B
T.4. pEaKIui TOpPEHUs, OKHUCICHUS-BOCCTAHOBJICHUS. YPaBHECHUS OKHUCIICHHS-
BoccTtaHoBieHUs. CTeneHb okucieHuss. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBICHUE U
YpaBHUBAHHE OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH METOJOM JJICKTPOHHOTO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIMU B IPUPOJIE, TPOU3BOICTBEHHBIX
MpoIieccax 1 KU3HEIEATSIbHOCTH OPraHU3MOB.

AKTHYCCKHC 3aHATHSA

KonuuectBeHHble OTHOLIEHUS B XUMUN. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH
U pacyeTbl [0 YpaBHEHUSAM XMMMUYECKHUX peakuuil. Mojb Kak eAMHHLAa KOJIWYeCTBa
BeniecTBa. MossipHas Macca. 3aKOHbl COXPAHEHHUsI MACChl U DHEPruu. 3aKkoH ABOraipo.
MounsipHblii 06beM ra3zoB. OTHOCUTENbHAS MJIOTHOCTh ra3oB. PacyeTsl o ypaBHEHUSIM
XMMHUYECKHX PpeaKIUil ¢ MCIOJb30BaHMEM MAacChl, 00beMa (HOpMaJbHbIE YCIIOBHS)
ra3oB, KOJIMYECTBA BELIECTBA.

OK 01

Tema 2.2.
DIEeKTPOTUTHIECKAS
TUCCOLIMAIMs W HWOHHBIN
0OMeH.

Coaep:xanue yue0HOro MaTepHaJia

1

Teopust smeKTponuTHUECKON Aucconuanui. MoHBbL. DIEKTPOIUTHI, HEIJIEKTPOIHUTHI.
Peakiiuu wonHoro oOmena. CocTaBieHHE peakIWii HWOHHOTO OOMEHa IyTeM
COCTaBIIEHUS] WX TOJNHBIX M COKpAIlEHHBIX MOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE
peaknuu. 3aaHus Ha COCTABIICHUE HOHHBIX PEaKIIHA.

JlabopaTopHble 3aHATHS

1

JlaGopaTtopHnast pabota « TUTIBI XUMHUECKUX PEAKIIHI.
HccnenoBanue TUNOB (IO COCTaBY M KOJMYECTBY MCXOJHBIX M 0Opasyromuxcs
BEIIECTB) M MPU3HAKOB XUMHUYECKUX peakuuid. [IpoBenenue peakiuii HOHHOrO oOMeHa,

ONpCACIICHUEC CPCAbl BOAHBIX PACTBOPOB. 38.IlaHI/I$I Ha COCTaBJICHUC MOHHBIX peaKuHﬁ.

Kontponbnas padota Nel. CtpoeHue BemecTBa 1 XUMHUUECKHE PEaKIUH.

OK 01
OK 04




Paszngea 3. CTpoeHne U CBOIICTBA HEOPTraHMYECKMX BelIeCTB.

16

Tema 3.1. Knaccudukammus,
HOMEHKJIaTypa W CTPOCHHE
HCOPTaHNYCCKUX BCIICCTB.

Coaep:xanue yueOHOT0 MaTepHaJia

1

IIpenmer Heopranmdeckod xumuu. Kraccupukanuss HEOpPraHMYECKUX BEILECTB.
[Ipoctbie u cioxuble BemiecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIHIECTB (OKCHUIBI,
THJIPOKCUBI, KUCIOThI, COJM). B3auMOCBsI3p HEOpraHMYeCKHX BeIIECTB. ArperaTHble
COCTOAHUSI  BemecTBa. Kpucrammmueckue ©  amMopdHble  BemiecTBa. UMb
KPUCTANIMYECKUX PEIIETOK (aTOMHas, MOJEKYJspHasi, HOHHAas, MEeTaJlJIMYecKas).
3aBUCUMOCTh (PM3UYECKUX CBOICTB BEIIECTBA OT THIA KPHUCTALIMYECKOW PEIIETKH.
3aBUCHUMOCTb XMMHUYECKOM aKTMBHOCTH BEILECTB OT BUJA XUMHUYECKOW CBSA3M U THUIA
KpUCTATNYECKOH pemeTku. [TpuarHbl MHOro0Opa3us BEIIECTB.

ITp

AKTHYECKHC 3aHATHUSA

Homenknarypa HeopraHMuyecKMX BELECTB: Ha3BaHHWE BEIIECTBA MCXOAS U3 HX
XUMHUYECKON (OPMYIIbI WIIM COCTAaBIICHHE XMMHMUYECKON (OPMYIbl UCXOI M3 Ha3BaHMs
BenlecTBa 1o mexxayHapoaHoil (MIOITAK) unu TpuBHaabHOM HOMEHKIIATYpE.

Pemenue nmpakTudyeckux 3aJaHUi MO KiacCU(pHUKAMK, HOMEHKIATYpe U XMUMHUYECKUM
(dopMysiaM HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (yrapHbIM Ia3, YrieKUCIbIN
ra3, aMMUaK, ralleHas M3BeCTb, HeEraiieHas H3BeCTb, NHUThEBAs COJa M JIPYTUX):
Ha3bIBATh M COCTABIATH (POPMYIIBI XUMUYECKHX BEIIECTB, ONPEACIATh MPUHAIIC)KHOCTD
K KJIaccy.

Hctounuku xumuuyeckol wuH@opmanuu (CpeAcTB MaccoBOil HMHQOpMaIMM, CEeTh
Wntepner u apyrue). Iloumck wuHdopManmuu 1o Ha3BaHUAM, HJIEHTU(DUKAaTOpaMm,

CTPYKTYpPHBIM (popmyram.

OK 01
OK 02
OK 07
I[IK1.1

Tema 3.2. duzuko-
XUMHUYECKUE CBOWCTBA
HEOPTraHWYECKHUX BEIECTB.

Coaep:xanue yueOHOro MaTepHaJia

1

Metamnsl. OOmme ¢u3nueckue W XUMHUYECKHE CBoiicTBa MeTaisioB. CrmocoOsl
MOJIydeHHUsl. 3HAYCHHUE METAJUIOB W HEMETAUIOB B TMPHUPOJIE M KUZHEIEATETbHOCTH
YyernoBeKa W OpraHu3MoB. Koppo3usi MeTamnoB: BUIbI KOPPO3HH, CIIOCOOBI 3alllUTHI
METAJVIOB OT KOPPO3HUH.

Hemeranner. OOmue ¢usnyeckue ¥ XMMHUYECKHE CBOWCTBA HEMETAJUIOB. THMHMYHBIE
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukarus m1 HoMeHKIaTypa COeIUHEHHM
HeMmeTasioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

XuUMHUYeCKHe CBOMCTBA OCHOBHBIX KJIacCOB HCOPTraHNYCCKUX BCIHICCTB (OKCI/I)IOB,
TUAPOKCUAO0B, KUCIIOT, cojieil u I[p) 3aKOHOMepHOCTI/I B U3MCHECHHUU CBOMCTB MMPOCTBIX

BCIICCTB, BOOOPOJHBIX CO@)II/IHGHI/II\/'I, BBICHIUX OKCHUAOB U THAPOKCHUIOB.

IIpakTHYeckHe 3aHATHA

OK 01
OK 02
OK 07
I[IK1.1




CocraBineHue ypaBHEHMH XHMHUYECKMX PEaKIUWA C YYaCTHEM MPOCTBIX M CIIOMKHBIX
HEOPraHMYECKUX BEIIECTB: METAIOB U HEMETAIIIOB; OKCUJIOB METAJJIOB, HEMETAIIIIOB U
aM(pOTEepHBIX DSJIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX
TUAPOKCHUIOB; HEOPTAHUUECKHUX COJICH, XapaKTepU3YIOIIUX UX CBOMCTBA.

Pemennie npakTUKO-OpUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJJaHUIl HA CBOMCTBA, COCTaB,
noJlydeHue W 0e30macHOe HUCIOJIb30BaHWE BAKHEHUINUX HEOPTaHMYECKHX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEeIbHOCTH YEJIOBEKa.

Tema 3.3. Wpentuduxarms
HEOPraHNYECKUX BEIIECTB.

JlabopaTopHble 3aHATHS

1

JIabopatopuas padora «neHTH(UKAIMS HEOPTaHUUECKUX BEIIECTBY.

PerieHne 3KCMEPUMEHTANBHBIX 33734 10 XUMHUYECKUM CBOWCTBAM METAUIOB U
HEMETAJUIOB, 110 PAaCIO3HABAHHIO U TOJYYCHUIO COCTUHEHUI METANIOB U HEMETAJLIOB.
Wnentudukanyss HEOPraHUYECKUX BEHIECTB C HCIOJb30BaHMEM HX  (HU3HKO-
XMMHYECKUX CBOMCTB, XapaKTePHBIX KaYeCTBEHHBIX peakiinii. KauecTBEHHbIC peaKiuu
Ha CynbdaT-, KapOOHAT- U XJIOPU/-AHHOHBI, HA KATHOH aMMOHHSI.

KonTponbnas pabora No2. CBoiicTBa HEOPraHHUECKHUX BEIIECTB.

OK 01
OK 02
OK 04
OK 07

Pa3nes 4. CTpoeHue U CBOIiCTBA OPraHMYeCcKUX BellleCTB.

24

Tema 4.1. Knaccudukanms,
CTPOCHHE ¥ HOMEHKJATypa
OpPTraHUYECKHUX BEILECTB.

Coaep:xanue yue0HOro MaTepHaJia

1

ITosiBnieHMEe M pa3BUTHE OPraHMYECKOW XUMHUM Kak Hayku. [Ipeamer opranmdeckoin
XUMHH. MecTo 1 3Ha4eHHe OPTraHMYECKOM XMMHH B CHCTEME €CTECTBEHHBIX HaYK.
XHUMHUYECKOE CTPOCHHE KaK IMOPSAAOK COCAMHEHHMS aTOMOB B MOJIEKYJIE COINIACHO MX
BaJIeHTHOCTH. OCHOBHBIE MOJOXEHUSI TEOPUH XHMHUYECKOTO CTPOEHMSI OPTaHUYECKUX
coequHeHnii A.M. bytiepoBa. VYTIepoaHBII CKEJNET OpPraHWMYECKONM MOJIEKYJIBI.
3aBUCHMOCTh CBOICTB BEIIECTB OT XMMHYECKOIO CTpPOEHHs Mosekyl. M3omepus u
HU30MEpBI.

[Tonstue o ¢ynkumonanpHo rpymnmne. Pagukan. Ilpunnunel knaccupukanuu
OPraHMYECKUX  COEIMHEHUH. MexnyHaponHas HOMEHKJIAaTypa W IPHUHLUIIBI
HOMEHKJIATyphl ~ OpraHMyeckux coeauHeHuil. Ilonarme 00  a3oTcomepxkamux
COEIMHEHUX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (yriieBoax, *Kupax, Oemkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHUSAX (MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BE€HO).

IIpakTHYeckHe 3aHATHA

OK 01
K 1.1




HoMeHnknatypa OpraHMYecKuX COECOUHEHHMH OTHEIbHBIX KJIACCOB (HACBILICHHBIE,
HEHACBHIIICHHBIE W apOMAaTHUYECKUE YIJIEBOAOPOABI, CHUPTHL, (EHOJNbI, AIbJCTUIbI,
KETOHbI, KapOOHOBbIe KHUCIOTBI U Jp.) CocraBieHHE IOJHBIX U COKPALIEHHBIX
CTPYKTYPHBIX ()OpMYJ OPraHUYECKUX BEIIECTB OTHAENBHBIX KIACCOB, HCIIONB3YS HX
Ha3BaHUs 110 CHCTEMAaTU4YeCKOM M TPUBHAIBHOM HOMEHKJIAType (ITHJIEH, aleTHJICH,
rmuepul, ¢heHomn, GopMabaerua, YKCyCHas KUCIOTa, TIMIKH). PacueTsl npocreiimeit
(GopMyIbl OpraHM4eCcKOW MOJIEKYJIbl, UCXOsl U3 AIEMEHTHOI0 cocTana (B %).

Tema 4.2, CaoiicTBa
OpPTaHHYCCKUX COCTUHCHHIM.

Coaep:xanue yueOHOT0 MaTepHaJia

1

OU3UKO-XMMUYECKHE CBOMCTBA OPIraHUYECKUX COEIMHEHUH OTIENbHBIX KJIACCOB
(ocobenHOCTH KJIacCH(PUKALMK U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUN Psilt
u obmmas hopmyia; u3oMepHs; GU3NUECKUEe CBONCTBA; XUMUYECKHUE CBOWCTBA; CIIOCOOBI
HOJIyYEHUs):

- Ipe/ieIbHbIE YIIIEBOIOPO/Ibl (aIKaHbl U LUKIIOANKaHbl). ['OpeHrne MeTaHa Kak OJIMH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B INPOMBIIUIEHHOCTH U ObITy. CBOWCTBAa NPUPOAHBIX
YIJI€BOAOPOAOB, HAXOXK/IEHUE B IPUPOJIE U IPUMEHEHNUE aJIKAaHOB;

- HelpejeNbHble (AIKEHBl, aJKUHBl U aJKaJUEHbl) U apOMaTHYECKHE YIJIEBOAOPOIBL.
['openue aneruneHa Kak MCTOYHMK BBICOKOTEMIIEPATYpPHOIO IUIAMEHM JJIsl CBapKU U
PE3KU METAJIOB.

PU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTHENIBHBIX KJIACCOB
(ocoOeHHOCTH Kinaccu(UKalMM U HOMEHKJIATypbl BHYTPH Kjlacca; TOMOJIOTHYECKHUM psit
u obmmas hopmyia; u3oMepHs; pU3NUEeCKrUe CBOWCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI
MOJIyYEHUs):

- KHCJIOPOACO/AepKaIllue CoenHeHHUs! (CIUPTHl U (DEeHOJbI, KapOOHOBBIE KHCIOTHI U
3¢upbl, aIbJeru/ibl M KETOHbI, >KUpBIL, yriaeBonbl). [IpakTuueckoe mNpuUMEHEHHE
ATUJICHIVIMKOIA, TinlepuHa, ¢eHona. [IpuMmenenue ¢opmanbaeruia, aneraibIeruia,
YKCYCHOM KHUCIOThI. MbLIa KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Motolue cBoicTBa
MBLIA.

DU3MKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHUM OTIEIbHBIX KJIACCOB
(ocobeHnHOCTH KiTaccH(UKAIIMKA ¥ HOMEHKIIATYphl BHYTPH KJlacca; TOMOJIOTHYECKHUM Pt
u obmas ¢opmyia; usoMmepusi; pusnueckre CBONCTBA; XUMUUYECKHE CBOWCTBA; CIIOCOOBI
MOJIy4YEHHUs):

- a30TCoJIepKaIIne COETMHEHUSI (amMuHBI Hu AMHUHOKHCJIIOTEI, Oenkn).
BricokoMonekynsipHble COSAUHEHHs] (CHHTETHYECKHEe M OHOIOTUYECKU-aKTUBHEIE).
MoHomMep, noimmep, CTpyKTypHOoe 3BeHO. [lommmepuzamus 3TuieHa Kak OCHOBHOE
HaIlpaBJIEHUE €TI0 UCIIOJIb30BaAHUS.

['eneTrdeckas CBSI3b MEXIY KJIaCCAMH OPTaHMYECKUX COSIMHEHUH.

OK 01
OK 02
OK 04
OK 07
I[IK1.1




IIpakTnyeckue 3aHsATHS

1

CBoiicTBa OpPraHMYECKMX COCIMHEHMM OTAENbHBIX KJIAcCOB (TpUBUAJbHAA U
MEXIYHapOJHAas HOMEHKJIATypa, XUMHUYECKHE CBONCTBA, CIOCOOBI TMOIYy4YEHUS):
npeiesibHble  (QIKaHbl M IUKIOAJKAHBI), HENpeAe/bHble (AJTKEHbI, QJIKUHBI U
aIKaJMEeHbl) M apOMaTHYeCKHEe YIJIEBOJOPOAbI, CHUPTHI M (EHOJbI, KapOOHOBBIE
KHCIIOTBI ¥ J3(QHPbI, albJIeTUAbl M  KETOHbI, AaMHUHBI ¥ AMHHOKHCIIOTEHI,
BBICOKOMOJIEKYJISIPHBIE COeTMHEHUS. 3a/laHus Ha COCTaBJIICHUE YPaBHEHUIN XUMHUYECKUX
peakiMii ¢ ydyacTHeM OPraHMYEeCKUX BEIIECTB HA OCHOBAHMM MX COCTaBa M CTPOCHUS.

CocraBneHue cxeM peakiuid (B TOM 4HCI€ 1O MPEUIOKEHHBIM —IENOoYKaM
MIpPEBPAICHHI ), XapaKTePU3YIOUIUX XUMHUUYECKUE CBOMCTBA OPraHUYECKUX COETUHEHUMN
OTJICIbHBIX KJIACCOB, CIIOCOOBI UX TMOJyYEHUS U Ha3BaHHE OPraHUYECKUX COCTUHEHHIA
110 TPUBUAIBHON MUJIM MEXIYHAPOIHON CUCTEMATUYECKONM HOMEHKIIATYypE.

PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBa
OpPraHUYECKHUX COCTMHEHHUM OTIENBbHBIX KJIACCOB.

CamocrosiTesibHass padoTa 00y4YalIUXCs

1

[Toctpoenne Gopmys OpraHMYECKHUX BEHISCTB MO HA3BAHUSM M HA3BAaHUE BEIICCTB TIO
dbopmynam. CocraBnenue GopmMyn H30MEPOB U TOMOJIOTOB.

Tema 4.3. Wpentudukarms
OpPTaHMYECKUX BEIIECTB, HUX
3HaUCHUE W TPHMCHCHHE B
OBITOBOIA u
MPOU3BOACTBEHHOMN
JESITENIbHOCTH YEJIOBEKa.

Coaep:xanue yueOHOTro MaTepHaJia

1

buoopranunueckne coenunenus. [IpuMeHeHne u OWONOTHYECKas pPOJIb YIJIEBOJOB.
OxucneHue YrieBOAOB — HCTOYHHUK DHEPTUM SKUBBIX oOpraHuzMoB. OobnacTu
NPUMEHEHUs aMUHOKUCIOT. [IpeBpaiiienus 6esnkoB nuiy B opranusme. buonoruueckue
byHkn OenkoB. buonornyeckue (yHKIUU XKUPOB. Ponb opraHuyeckoil XWMuU B
penieHuu mpo0sIeM MUIIEBOM 0€30MMaCHOCTH.

Ponp opraHnyeckoil XMMHU B pEILIEHUH MpPOOJeM 3HEpreTHueckoi 0e30macHOCTH, B
Pa3BUTUM MEAMIMHBI, CO3JAaHMM HOBBIX MAaTE€pPHaOB, HOBBIX HCTOYHMKOB SHEPTUU
(anbTepHATUBHBIE MCTOYHMKU HHepruu). OmacHOCTh BO3JEHCTBUS Ha JKUBBIC
OpraHU3Mbl OpPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIaccOB (YIJIEBOAOPOJbI, CIHUPTHI,
(eHOoNbI, XJIOPOpPraHMYECKUe MPOM3BOJHBIC, AIBJETUABI U JIp.), CMBICI IOKa3aTels
IpeJIelbHO JOMYCTUMOMN KOHIIEHTPAIIH.

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 07
I[IK1.1




JlaGopatopnast pabota: «aeHTU(dUKAIMS OPTaHMYECKUX COCIWHEHWHA OTIEIbHBIX
KJIACCOBY.

VnenTudukanys OpraHMYeCKHMX COCTUHEHUH OTHCNBHBIX KJIaccoB (HAa MpUMEpe
QIBJICTHIOB, KpaxMaja, YKCYCHOHW KHCIOTHI, OCJIKOB W T.Il.) C HCIOJL30BaHHUEM UX
(U3NKO-XMMHUYECKIX CBOMCTB M XapaKTEPHBIX Ka4eCTBEHHBIX peakuuil. JleHaTypanus
Oenka mpu HarpeBaHud. l[BeTHBIE peakuu OeNKOB. BO3HUKHOBEHHE aHATUTUYECKOTO
CHUTHQJIa C TOYKH 3pPEHHUS XUMHYECKHUX MPOIIECCOB INPU MPOTEKAHWH KAuyeCTBEHHOM
pCaKknuu, HO3BOJ’I$IIOH.[Cﬁ I/IIICHTI/I(l)I/IL[I/IpOBaTB MPCAJIOKCHHBIC OPraHMYCCKUC BCIICCTBA.

Kontposbnas pabora No3. CTpykTypa U CBOMCTBA OpraHUYECKHUX BEIIECTB.

N

Pa3zgen 5. KuneTrnueckue n TEPMOAUHAMHYCCKHUEC 3AKOHOMEPHOCTHU NPOTEKAHUA XUMHYECCKHUX peammixi.

SN

Tema 5.1. CkopocTb
XUMHYECKHUX PEaKIUM.
XUMHYECKOE paBHOBECHE.

Coaep:xanue yue0HOro MaTepHaJia

1

CKOpOCTh peaKIfy, €€ 3aBUCUMOCTh OT PA3JIUYHBIX (PaKTOPOB: MPHUPOIBI PEArHPYIOLIIX
BEILLECTB, KOHUEHTpPAalMU pPEArupyrolluX BELIECTB, TEMIEpaTypbl M  IUIOIIAIU
PEaKIMOHHONW TOBEPXHOCTH. TeruioBeie A(PQGEKTh XUMHYECKHX peakuuid. DK30- U
SHJIOTEPMUUYECKUE, PEAKIINH.

OO6parumocTh peakuuii. XMMUYECKOE PaBHOBECHE M €ro CMEIICHUE I0J| JIeWCTBHEM
pa3iauyuHbIX (PaKTOPOB (KOHIEHTPALMs PEareéHTOB WM MPOIYKTOB PEaKlvu, AaBIICHUE,
TeMIeparypa) s CO3/1aHds ONTHUMAJbHBIX YCJIOBUHM IPOTEKAHUS XHUMHUYECKUX
npoueccos. [Ipunnun Jle [larense

N

AKTHYCCKHC 3aHATHUSA

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUIl HAa aHaIu3 (AKTOPOB, BIUSIOIIUX Ha
U3MEHEHUE CKOPOCTHM XMMHYECKOM pEakUHH, B T.4. C TMO3HLHUKA DKOJIOTHYECKU
11€J1€C000Pa3HOr0 MOBEJACHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LENISIX COXPAHEHUS
CBOET0 3/I0POBbs U OKPYKAKOLIEH PUPOJHON CPEBL.

PemieHne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha NpUMEHeHue npuHiuna Jle-
[ITaTenbe a1 HAXOXKACHUS HAIIPABICHUSA CMELEHUS PABHOBECUS XUMUYECKOU peaKkLuu
U aHaIM3 (PaKTOPOB, BIUSIOMIMX HAa CMELIEHHE XUMUYECKOTO paBHOBECHSI.

OK 01
OK 02
OK 07
K 1.1

Pa3nen 6. PacTBopsbl.

Tema 6.1. IlorgaTHE 0O

| Conepxanne yue6Horo marepnaia

N

OK 01
OK 02




pacTBopax. 1 | PactBopeHue kak (Gpu3nKo-xuMudeckuit npoiecc. PactBopsl. CiocoObl TPUTOTOBICHUS OK 04

pactBopoB. PacTBOprMocTh. MaccoBasi [0y pacTBOPEHHOro BemiecTBa. CMbICI OK 07

HoKaszaressl MpeienbHO JOIMYCTUMOM KOHLEHTpAalMU U €ro HUCHOJIb30BaHHUE B OLIEHKE IIK 1.1

HKOJIOTHYECKOM Oe30MacCHOCTH.

[IpaBuna 5SKOJOrMYECKH L€1ecOO0pa3HOro IOBEAEHHA B OBITY U TPYAOBOM

JESATEIIbBHOCTH B LIEJAX COXPAHEHHUS CBOErO 370POBbSl U OKpYXKAIOUIEH MPUPOAHOMN

Cpezbl; OIIAaCHOCTb BO3JIEMCTBUS HA KHUBBIE OPraHU3MbI OIIPEICIICHHBIX BEIIECTB.

Pemienne  mpakTHKO-OPUEHTHPOBAHHBIX ~ PACUYETHBIX  3aJaHUl  HA  pacTBOPSI,

UCIOJIb3yeMble B ObITOBOW U MPOU3BOJCTBEHHON JEATENbHOCTH YEJIOBEKA.
Tema 6.2. HccinenoBanue | JlaGopaTopHble 3aHATHS 2 OK 01
CBOMCTB PacTBOPOB. 1 | JIabopatopHas pabora «IIpuroToBieHne pacTBOPOB. OK 02

[TpuroTroBieHue pacTBOpPOB 3adaHHOM (MaccoBOM, %) KOHLEHTpalUuU (C MPaKTUKO- OK 04

OpPUEHTHPOBAHHBIMU BOIIPOCAMU) U OINIPENIETIEHUE CPEibl BOJAHBIX PACTBOPOB. OK 07

Pemienne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB. I[IK 1.1
Pa3nes 7. Xumusi B ObITY M IPOM3BOJACTBEHHOI eI TEJIbHOCTH YeJI0BeKAa. 4 OK 01
Tema 7.1. Xumusa B ObiTy u | Conepkanue y4eOHOro MaTepuaJia 2 OK 02
IIPOM3BOICTBEHHOMN 1 | Hogeiimme qOCTHKEHUSI XUMHUUECKOW HAYKW U XUMUYECKOM TeXHOJIOruu. Posib XUMuu B OK 04
JESITEIbHOCTH YEJIOBEKA. 00ECTIeYeHNN HKOJIOTUYECKOM, IHEPTeTUUECKON W MHINEBOW Oe30MacHOCTH, Pa3BUTHU OK 07

MenuuuHbl. [IpaBuiia moucka M aHajaM3a XUMHUUYECKOW HMH(MOpMALMM M3 Pa3IMYHBIX IK 1.1

UCTOYHUKOB (HayuyHas M ydeOHO-HayuyHas JHTepaTrypa, CpeICTBA MacCOBOM

uHpopmanuu, cetb MIHTEpHET).

IIpakTHYecKHe 3aHATHS 2
1 | Ilouck u aHaIU3 KEWCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTHI C YIETOM

Oyaymel npodeccnoHaIbHOM JAEATENIbHOCTH IO TeMaM: BaKHEUIIHME CTPOMUTEIbHbIE

MaTepuaibl, KOHCTPYKIIMOHHbIE MaTepuasbl, KPacku, CTEKJIO, KepamMHKa, MaTepHasbl

JUI DIIEKTPOHHMKH, HaHOMAaTepHajbl, TEKCTUJIbHbIE BOJIOKHA, HCTOYHUKU DSHEPrUH,

OpraHMYecKWe U MHHEpaJbHble YyIOOpEeHUs, JEKapCTBEHHbIE BEIECTBA, OBITOBas

XUMHSL.

3amura: IlpencraBieHne pe3yabTaTOB pEIICHUS KeWcoB B (opmMe MHUHH-AOKIAna ¢

IIPE3EHTALUECH.
[TpomexxyTouHas aTTectanus rno nucuuiuiee (audQepeHnnpoBaHHbIi 3a4eT) 2

Bcero
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INPUMEPHBIE TEMbI UHINBUIYAJBHBIX ITIPOEKTOB
no aucuumnaude b.09 Xumus

1. buoTexHosorus U reHHas HHXeHepus - TexHoaornu XXI Beka.
2. HaHoTexHOnOrusi Kak MPUOPUTETHOE HAIPABICHUE pa3BUTUS HAYKH U
npou3BoAcTBa B Poccurickon denepanuu.
. CoBpeMeHHbIE METO/Ibl 00€33apakKBaHUS BOIBI.
. AJITIOTPOIHS. METAJIOB.
. Kuznb u gesrenpHocTh .M. MeHaeneena.
. «Ilepuognueckomy 3aKoHy OyayIiiee He TPO3UT Pa3pPyLICHUEM. ..»
. Cuntes 114-ro anemenTa - TpuyMd poCCUHUCKUX (PU3HKOB-SIEPITUKOB.
. I3oTomsI Bogopoa.
. Ucrionb30BaHre palMOaKTUBHBIX U30TOMOB B TEXHUYECKHUX LIETAX.
10. PEHTreHOBCKOE U3IIyYEHHE U €r0 UCITOIB30BAHUE B TEXHUKE U MEIUIMHE.
11. IIna3zma - 4eTBEPTOE COCTOSIHME BELIECTBA.
12. AMop@dHbI€e BelecTBa B MPUPOJIE, TEXHUKE, OBITY.
13. Oxpana okpyxkarmuien cpeibl OT XUMHYECKOT0 3arpsi3HeHusd. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3arPsI3HEHUS OKPYKAIOIIEH CpeIbl.
14. TIpumeHeHUe TBEPAOTO U ra3oo0pa3Horo okcuaa yriaepozaa (1V).
15. 3amura 030HOBOIO 3KpaHa OT XUMHUYECKOIO 3arps3HEHUS.
16. TI'pybomucnepcHble CHUCTEMBI, HUX KilaccU(UKalMUsg U HUCHOJIb30BaHUE B
npo(hecCUOHATBHOM NeSTENbHOCTH.
17. KocmeTnyeckue refu.
18. IIpumeHeHue CyCIeH3ui U S3MYJIbCUI B CTPOUTEIIBCTBE.
19. MuHepaiibl ¥ TOpHBIE TIOPOJIbI KAK OCHOBA JINTOC(EPHI.
20. PacTBOpBI BOKpYT Hac. THUITBI paCTBOPOB.
21. Bona kak peareHr u cpefa Juisi XUMUYECKOTr0 MpoLecca.
22. Kuznb u nesrenpHOCcTh C. Appenuyca.
23. Bxiiag OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH DIIEKTPOJIUTHIECKON
U CCOIUAIIY.
24. YcrpaHeHHe )KECTKOCTH BOJIBI HA TPOMBIIIJICHHBIX PEANPUITUSAX.
25. CepHas KHCIIOTa — «XJI€0 XUMUYECKON TPOMBIIIIIEHHOCTH.
26. Ucrionb30BaHNE MUHEPAIBHBIX KUCIOT HA MIPEANPUATUIX PAZTUIHOTO TPOQPUIIS.
27. OKCUJIBI ¥ COJIM KaK CTPOUTEIbHBIE MAaTEPUAIIBI.
28. Uctopwus rurca.
29. IloBapeHHast COJIb KaK XUMUYECKOE ChIPBE.
30. MHoronukuit KapOOHAT KaJIbLIKS: B IPUPOJIE, B MPOMBIIIIJICHHOCTH, B OBITY.
31. Peakuuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.
32. BupTyanbHO€ MOJAEIMPOBAHNE XUMHUECKUX IIPOLIECCOB.
33. DAEKTpOJIn3 PaCTBOPOB IJIEKTPOJIUTOB.
34. D1eKTpoJin3 PaciuiaBOB AJIECKTPOJIUTOB.
35. IlpakTrueckoe MpUMEHEHHUE AIEKTPOIu3a: papuHUPOBAHKE, TAIbBAHOILIACTUKA,
raJIbBaHOCTETHUSI.
36. Uctopus noiaydeHus: 1 IPOU3BOACTBA AITFOMUHMS.
37. DAEKTPOIUTUYECKOE TIOJIydeHHE U padhUHUPOBAHUE MEIH.

O 0O W kW



38. XKuznsb u nesreabHocTh . J[9BH.

39. Ponp MeTasIoOB B HCTOPUM  YEJIOBEYECKOM UuBHiIM3anuu. Vcropus
OTEUECTBEHHONM  4epHOW  MmeTtasuryprud.  COBpEMEHHOE  METaJUypruuecKoe
IIPOU3BOJICTBO.

40. Ucropust 0TEYECTBEHHOM I[BETHON MeETaJuTypruu. Poiib METamioB M CIUIABOB B
HAy4HO- TEXHUYECKOM IIporpecce.

41. Koppo3ust METAJUIOB U CIIOCOOBI 3aIIUThI OT KOPPO3HH.

42. UneptHble uau 01aropoaHbIe Tasbl.

43. Posxnaromuye coiau — rajoreHbl.

44. Victopus MBEICKON CIIMYKHU.

45. Ucropust BOSHUKHOBEHMS M Pa3BUTUSL OPTaHUYECKON XUMHH.

46. Xusnb u aestenbHocTh A.M. byTiieposa.

47. Butaiusm u €ro kKpax.

48. Ponp OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHUUM M PA3BUTUH MHUPOBOMU
OPraHUYECKON XUMUH.

49. CoBpeMeHHBIE NPEICTABIECHUSA O TEOPUH XUMHUYECKOTO CTPOEHUS.

50. DKonOrnYecKue aCreKThl HCIOJIBb30BAHUS YIIIEBOAOPOIHOTO ChIPBSI.

51. DKOHOMMYECKHE  aCIEKThl  MEXKIYHAapOJHOTO  COTPYAHUYECTBA  IIO
VCITOJIB30BAHUIO YTIIEBOJOPOJAHOTO CHIPHSI.

52. Hctopust OTKpBITHS U pa3pabOTKU Ta3oBbIX U HE(MTAHBIX MECTOPOXKJICHUN B
Poccuiickon ®@enepanuu.

53. Xumust yriaeBoI0pOAHOIO ChIpbs U MOs Oyayias nmpodeccusi.

54. YrneBogopoaHOE TOILIMBO, €r0 BU/bI U HA3HAUYCHHUE.

55. CuHTeTHYEeCKUE KayuyKU: UCTOPUS, MHOT00Opa3ue 1 MepCreKTUBBI.

56. Pe3MHOTEXHMYECKOE IPOM3BOACTBO U €ro pojb B HAYYHO-TEXHHUYECKOM
nporpecce.

57. CBapo4HO€ MPOU3BOJICTBO U POJIb XUMHUH YTIIEBOIOPOIAOB B HEM.

58. HedTp 1 ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aMMOBBITOJTHOTO MEKTYHAPOHOTO
COTPYAHUYECTBA.



4. YCJIOBUSA PEAJIN3AIIAN YYEBHOM JUCIUILINHBI

4.1. MaTepuaJbHO-TeXHHYECKOe o0ecnedeHre y4eOHOH JUCHUIITTMHBI
Peanuzanust nporpaMMbl AUCIUILIMHBI TPEOYET HATUYKS

Kabouner xumun

KommiekT me0esiu a1 yueOHOro nmpouecca.

MyabTuMenuiiHOe 000pyAOBaHMe: TEPCOHAIBHBIA KOMIIBIOTED - lmiT.
(mpoueccop IntelPenti-umE2140/512Mb/160Gb/CR/DVD+RW).

IIporpammuoe obecneuenue: Microsoft Access (nmmensus NelM123460);
Microsoft Office Standard (mmmensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (mumensuss NelM123460); Microsoft Visio
Professional (imnensus NelM123460); Microsoft Visual Studio En-terprise
(mumensus NelM123460); Microsoft Windows Enterprise (mumensus NelM123460);
Arenr Dr.Web (munensus Ne QS34-HC7C-SD53-K5L2); xommmiekr TAPAHT-
Mactep (mmuensus Nel2—-40272-000898); xomruiekt I1O mis perieHus OCHOBHBIX
noJb30BaTeIbckux 3amad (cBoOomaHo pacmp. [10); cnpaBouHasi mpaBoBasi CUCTEMa
«KoncynpranT [Imocy (korTpakT Ne2025 CB_2 ot 04.12.2024r).

CpencrBa o00y4eHHMsi: KOMIUIGKT pa3/laTOYHOTO Marepuaia, TaOaulbl |
IJIaKaThl 110 XUMUU, CTEH] Tabnuia MeHnaeneeBa; HaOOp Mpe3eHTaluil o0 pazjenaMm
XUMHUH.

Y4yeOHas 1adbopaTopust

KomimuiekT me0esin 1J1st yueOHOT0 npoiecca.

MyabTuMenuiiHOe 000pyA0BaHNe: IPOECKTOP MyJbTUMEAUNHHBIN Sanyo PLC-
XD 2600, nepenocnoit HoytOyk Easynote TE 11 HC.

IIporpammuoe obGecneuenue: Microsoft Access (ymuensusi NelM123460);
Microsoft Office Standard (munensust Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (nmuuensus NeIM123460); Microsoft Visio
Professional (siuuensus NelM123460); Microsoft Visual Studio Enterprise (numen3us
NeIM123460); Microsoft Windows Enterprise (yumen3ust NelM123460); AreHt
Dr.Web (munensus Ne QS34-HC7C-SD53-K5L2); kommiekr [TAPAHT—Macrep
(mumens3ust Ne12-40272-000898); womrmiekr [IO 1 pemieHHss OCHOBHBIX
MOJIb30BaTeNbCKUX 3a1au (cBoOomHo pacmp. [10); cnpaBouHas mpaBoBasi cuUcTeMa
«Koncynprant [Imrocy (korTpakT Ne2025 CB_2 ot 04.12.2024r).

CpencrBa oOy4eHHsi: BBITSDKHOW 1ikad, mkad uisi XUM. TMOCYJIBI, CTOJIBI
JabopaTopHbIE C TIOJIKAMU JIJISl XUM. PEaKTUBOB, CTOJIBI C JIAOOPATOPHBIMU TIOJIKAMH,
mKad I XMM. PEaKTUBOB, BBIIPSIMUTENb dJekTpudeckoro Toka B-OIIE],
AIEKTPUUECKUE TUTUTKU, OaHs BOJSHAs, XMMHYECKas MOCYy/a, PEaKTHBBI, MeEIIajika
MarHuTHasl.

Y4eOHO-uCCIe10BaTeIbCKAS JJa00paTOpusi — U3MEPUTEIbHAS

KommiekT medesn 1u1st yueOHOT0 nmpoiuecca.

CpencrBa o0yueHusi: Bechl dyiekTpoHHbIe aHanmuTudeckue AF - R 220 CE
VIBRA; nabopaTopHblii  OMOpPEAaKTOPHBIA  KOMIUIEKC  JJii  YCKOPEHHOTO
KOMITOCTUPOBAHMS U MEepepabOTKH; J1amIa C MOJbIM KaTogoM Ha AG; namIia ¢ moJibiM



karonoMm Ha AL; meus mydensHas MUMII-17Y3; npubop pH 150 M; mpubop pH
150M; pH-merp/nonomep UIJI-113; cTonsl m1abopaTopHbIE, CTOJIBI XUMUYECKHE.

4.2. MuopmanuonHoe odbecrnedeHne y4eOHO TUCHUILTHHBI
OcHOBHasl ¥ JONOJHUTEIIbHAS JTUTEpaTypa

No KommuecTBo
/1 CHIHCOK UCIIOJIb3yeMOU JTUTEPATYPHI (neuamuvle uz0anus, | SK3EMIUIIPOB, UMEIOIINUXCS B
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5. KOHTPOJIb Y1 OIEHKA PE3YJIBbTATOB OCBOEHUS YUYEBHOM
JAUCHUIIJIMHBI

Kontpons u oIeHKa pe3yapTaTOB OCBOCHHS  Y4eOHON  JHUCHUIUIMHBI
OCYILIECTBISIETCS TpernojaBaTesieM B (OpMe TEKYIIEro KOHTPOJS YCIEeBaeMOCTH U
IIPOMEKYTOUYHON aTTECTALINH.

[IpomexxyTOoUHass aTrrecTalys MMEET LENbI ONPENEIUTh CTEIEHb JOCTHKECHHUS
3aIlJIaHUPOBAHHBIX PE3YJIbTaTOB OOYYEHHs 10 JUCLUUIUIMHE 3a NEpUoj OOydeHHS.
dopma npoMeKyTOUHOM aTTecTaluy - U HepeHIIMPOBaHHBIN 3a4ET.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIIETCS B IPOLIECCE ITPOBENCHMUS
IPAKTUUECKUX 3aHITHH, O0OECleunMBaeT OLCHUBAaHHE XOJAa OCBOCHUS JUCLUIUIMHBI.
@DOpMBI TEKYLIEr0 KOHTPOJI yCIIEBAEMOCTH: TECTUPOBAHUE, YCTHBIN OIPOC, JOKIAN,
BBINIOJIHEHME U 3alldTa OOYyYaroIUMUCS WHIUBUAYaJIbHBIX 3a/JaHui, IMPOEKTOB,
VICCJICIOBAHUM U JP.

Ne HanmenoBanue Temsl Pe3ynbrarel 00yueHus @OpMBI KOHTPOJIA
(paznena) 10 JUCLIUILIAHE
1. | Pazgen 1. OCHOBBI CTPOEHHUS BEILIECTBA. OK 01, OK 02 TectupoBanue
OK 07 YcTHBIN onpoc
2. | Paznen 2. XuMuueckue peakuuu. OK 01, TectupoBanue
OK 04 YcrHblil onpoc
KontponbHas pabora
3. | Pasmen 3. CrpoeHue ®  CBOWCTBa OK 01, OK 02 TectupoBanue
HEOPraHWYECKUX BEIIECTB. OK 04, OK 07 YcrHblil onpoc
K 1.1 KontponbHas pabora
4. | Pazpen 4. CrpoeHue U  CBOICTBa OK 01, OK 02 TectupoBanue
OPraHUYECKHUX BELIECTB. OK 04, OK 07 VYerHbll onpoc
IK 1.1 KontponbHas pabota
5. | Paznen 5. Kunernueckue u OK 01, OK 02 TecTtupoBanue
TEPMOJAVHAMUYECKUE  3aKOHOMEPHOCTH OK 04, OK 07 YeTHBIT onpoc
IIPOTEKAHUSI XUMUYECKUX PEAKIUN. IIK 1.1
6. | Paznmen 6. PacTBOpSI. OK 01, OK 02 TectupoBanue
OK 04, OK 07 YcTHbIH onpoc
IK 1.1
7. |Pazpen 7. Xumua B ObITY H OK 01, OK 02 TectupoBanue
IIPOU3BOJACTBEHHOMN JeSITEIbHOCTHU OK 04, OK 07 YcerHbIi onpoc
YEJI0BEKa. IIK 1.1

Kpurepuu oneHuBaHusi pe3yJibTaTOB O0yYeHUS MO JAUCIHHUIUINHE, IIKAJIA

OLICHUBAHHUSA
Kpurepnun onileHuBaHNUS:

- YCBOEHHME MPOrPaMMHOr0 TEOPETHUYECKOro Marepuana (00beM 3HaHUM,

riyOrHa YCBOEHUS);

- yYMEHHME Wu3Jararb NPOrpaMMHBIA MaTepuan (4eTKOCTb,
BOCIIPOM3BEICHHUSI  y4e€OHOTO

U3ITOKCHUS
Marepuaa);

mMmarcpualia, TOYHOCTb

- YMCHUC ITPUMCHATHh TCOPCTHICCKHUEC 3HAHWA HAa ITPAKTHUKE.

[Ixana oneHnBaHu:

Pesynbratel cmaum nudgepeHnupoBaHHOTO 3a4eTa OICHUBAIOTCSA IO IIKaje

n IIOJIHOTa

«COTIIMYHO», «XOPOUIO», KYAOBJICTBOPUTCIIBHO», «HCYAOBJIICTBOPUTCIIBHO.

IrPaMOTHOCTD



OreHKa «3a4TE€HO» BBICTABISETCA OOyYaromeMycsi, KOTOPbIi WMEET 3HAHMSI
OCHOBHOTO MaTepHuayia, MpPOSBIIICT yMEHHUE JIOTMYHO €ro H3JIaraTh, XOTS MOXKET
JOMYCKaTh HETOYHOCTH B W3JIOKCHUHM Marepuajja, HEIOCTaTOYHO IMPaBUILHBIC
(GOpMYIMPOBKH; YMEET B IIEJIOM NMPUMEHAThH MOJIYICHHBIC 3HAHUS TIPU BHITIOJHEHUN
TUTIOBBIX TPAKTUYECKUX PabOT, XOTSA MOXKET HCIBITHIBATH 3aTPYAHCHUS MPU HUX
BBITIOJTHCHHH.

OneHka «OTJIMYHO» BBICTABISIETCS OOydYaromieMycsi, KOTOPBIM TIyOOKO U
IPOYHO YCBOWJI TIPOTPAMMHBIA MaTepual, TMpOSBISICT 3HAHUE OCHOBHOH U
JIOTIOJTHUTEIHFHON JTUTEPATyphl, TPAMOTHO, JIOTHYECKH CTPOWHO W apryMEHTHPOBAHO
u3JaraeT MaTepual, JaeT MCUEPIBIBAIOIINE OTBETHI Ha IOCTaBJICHHBIE BOIPOCHL. B
OTBETEC TECHO YBS3BIBACTCS TEOPHUS C TMPAKTUKOW, TPU ITOM OOyYaroIIuics He
3aTPYJHSETCS C OTBETOM NpPH BUJIOM3MEHEHWHW 3aJlaHUsi, CBOOOJHO CIPABIIICTCS C
MPAKTUICCKUMHU 33 TaHHSIMHU.

OmeHka «XOpOIIO» BBICTABISETCS O0ydYaromeMycsi, TBEpPAO 3HAIOIIEMY
MIPOTPAMMHBIM MaTepHall, KOTOPBIA HM3j1araeT e€ro IpaMOTHO W IO CYIIECTBY, HE
JOTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, PABMUIHHO MPUMEHSET
TEOPETHUECKHE TOJIOKCHHS TIPH PEIICHHH TPAKTHYECKUX BOMPOCOB W 3a7ad, HE
WCITBITHIBACT 3aTPYAHEHUN C OTBETAMH HA BOIIPOCHI.

OneHka «yIOBIETBOPUTEIIBHO» BBICTABIACTCS OOy4YalOMIEMyCs, KOTOPBIN
MMeEeT 3HAHUS TOJbKO OCHOBHOTO MaTepuaia, HO HE YCBOWII €r0 JeTajnei, J0MmycKaeT
HETOYHOCTH, HEJIOCTATOYHO MPABMIbHBIC (POPMYIUPOBKH, UCIIBITHIBAET 3aTPYTHEHUS
IIPY BBIMOJIHEHUU MPAKTUYECKUX pPadoT.

OreHka «HEYTOBJICTBOPUTEIHLHOY» BBICTABIISIETCS 00yUaIOIIEeMyCs, KOTOPBI He
3HAET 3HAYUTEIBHOW YacTU MPOrPaMMHOIO MaTepHalia, JOMYCKAaeT CYyIIeCTBECHHbIC
OIIMOKHU, HEYBEPEHHO, C OOJBIIUMHU 3aTPYJHEHUSMH BBITIOJIHAECT MPAKTUUECKUE
paboTHI.



JlonosiHeHMs ¥ U3MEHEeHHsl K padodell mporpaMmme Ha y4eOHbIH roj

JlomonHeHus U U3MeHeHus1 K paboyeil mporpamme Ha y4eOHBIN TOJ 10
JTVCLHUATUINHE

B pa6ouyto nmporpaMmy BHECEHBI CIEAYIONINE U3MEHEHUS:

JlomonHeHus U U3MEHEHUs B paboueil mporpamme obcyxaensl Ha 3aceqanuu 1K

« » 20 r. (mpoToKoa Ne ).

[Ipencenarens MK / /




