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PACCMOTPEHA 1 OJIOPEHA

[IpenMeTHO-IIUKIOBOM KOMUCCUEN

ITporokon Ne 7

«27» ampens 2023 r.

ITpencenarens ITIK LQ? /JI.H. CmupHoBa/

Pabouas mporpamma yuebnor maucrurinabl bJ1.09 Xumus paspaborana Ha
OCHOBE MPUMEPHOM paboueil mnporpamMMbl 00I111€00pa30BATEIBHON JTUCIUILIMHEI
«Xumus» (6a30BbIi YPOBEHb, BApHAHT 1) I podhecCHOHATbHBIX 00pa30BaTEIbHBIX
opranuzamui, pexomengoBanHon OI'BOY IO WPIIO (mporokon Nel3 ot
29.09.2022r.), yrBepxkaeHHoW Ha 3acenmannu CoBeTa MO OIIGHKE KadecTBa
OpUMEpPHBIX  pabouux  mporpamm  00mEe0o0pa3oBaTeIbHOTO M COLMAIBHO-
T'YMaHUTAPHOTO IMKJIOB CPEIHEro mpodecCHoHabHOr0 oOpa3oBanus (mpoToko Ne
14, ot 30.11.2022r.) nnsa cneruansHocTu 10.02.05 O6ecnieuenue nHbOpMaIIMOHHOM
0€30MacHOCTH aBTOMATU3UPOBAHHBIX CUCTEM.

Pazpaboruuk:
CmupHOBa JIro60BB HukonaesHa, IIPENOIABATEND BBICHIEN
kBayM(prkanmoHHou kateropuu Beicmiero komnemka [II'TY «llonutexHuk».

PenieH3eHT (BHYTpEHHHI)
MuxaitnoBa C.B., npenogaBaTeib BbICIIEH KBaTU(DUKAIMOHHOM KaTEropuw,
crapmmii MeroaucT Briciiero koiutemka [II'TY «IlonurexHuk».

Penienzent (BHeIHU)

JlapuonoBa W.A., mpemopaBarenb BbICHIEH KBaTM(PUKAITMOHHON KaTerOpuu
I'bOY CIIO PMD «ToproBo-TeXHOJIOTHYECKUN KOJICIXK.

©Cmupnosa JL.H., 2023
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COJEPKAHUE

AHHOTAIUSA

OBILA ST XAPAKTEPUCTUKA YYEBHOU AUCIUTUINHEI

CTPYKTYPA U COJIEPYKAHUE YUEBHOM JIMCLIMTUIMHBI

VCJIOBUS PEAJIM3ALIMN YUEBHON JUCIIATIIMHEI

. KOHTPOJIb W OILEHKA PE3YJBLTATOB OCBOEHUS YUEBHOU
JTIACITATUTNHEI

gk wheE



1. AHHOTALMS

PabGouast mporpamma yueOHoi aucuuruinabl bJ[.09 Xumus siBiasieTcs 4acTbio
IporpaMMbl  TOJTOTOBKH CHEIUAICTOB CpeaHero 3B€Ha  CPEIHEro
npodeccuoHaipbHoro odbpazoBanus no crenuanpbHocTH 10.02.05 Obecnedenue
nH()OPMAITMOHHONH O€30MacCHOCTH aBTOMATHU3UPOBAHHBIX CHUCTEM, BXOIWUT B ITUKII
o011eo0pa3oBaTenbHON MOATOTOBKY U pean3yercs B 1, 2 cemecTpax.

VYyeonas gucuumumHa bBJ[.09 Xumus BkIOYaeT HU3y4YEHHE CIEAYIOLIUX
pa3esos:

1. OCHOBBI CTPOCHHS BEIIECTBA.

2. XMUYECKHUE PEeaKInu.

3. CTpoeHue u CBOWCTBA HEOPTAHUYECKUX BEIIECTB.

4. CTpoeHure U CBOMCTBA OPraHUYECKUX BEILIECTB.

5. Kunernueckue M TEPMOJUHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHYECKUX PEAKIIUH.

6. PacTBOpBL.

7. Xumusi B OBITY U IPOU3BOJICTBEHHOW JIEATEIHLHOCTU YEIOBEKA.

O6mmit o0beM y4eOHOW HArpy3KH MO JUCHUIUIMHE cocTaBiseT /0 dacos,
Harpy3ka BO B3aUMOJICHCTBUU C MpernojaBaTesieM - 68 yacos.

Texkymuii KOHTPOJIb YCIIEBAEMOCTU OCYLIECTBIISIETCS B MPOLIECCE MPOBEACHUS
MPaKTHUECKUX U Ja00OpaTOPHBIX 3aHATHH, 00eCIIeUnBaeT OIICHUBAHKE X0/1a OCBOCHUS
TUCHUTITMHBL. DOpPMBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH: TECTUPOBAHUE, YCTHBIM
ONpOC, KOHTPOJIbHAasE  paboTa, BBINOJHEHHWE W  3alllUTa  OOY4aroNIMMUCS
WHIVUBUTyaTbHBIX 3a/IaHUH, IPOCKTOB, UCCICIOBAHUN U JIP.

dopma MPOMEKYTOUHON arrectanuu — JaudQepeHunpoBaHHbIN 3auer (2
ceMeCTp).



2. OBILIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUILIMHBI

2.1. MecTo IMCHUIJIMHBI B CTPYKTYPe NMPOrpaMMbl MOATOTOBKH CIEHATHUCTOB
CpelHero 3BeHa

VueOnas gucrummaa bJ1.09 Xwumus oTHOCHTCS K 0a30BBIM JTHCHHMINIMHAM
0011e00pa3oBaTeIbHOM MOATOTOBKH.

2.2. lleqb ¥ IuIaHMpYyeMblIe Pe3yJbTAThl OCBOCHUS TUCIUIINHBI:

Conepkanue MporpaMMmbl  00IIe00pa30BaTCIbHOW JTUCITUTIIMHBI  « XHUMUSD)
HAlpaBJICHO Ha JOCTHXKEHUE PE3yJbTaTOB €€ W3y4eHUs B COOTBETCTBUU C
tpeboBanusimu OGI'OC COO c yyeroM npodeccroHanbHoi HanpasieHHocTd OPI'OC
CIIO cnemmansHoct 10.02.05 OO6Gecneuenne wuHPOPMAIMOHHOW 0€301MaCHOCTH
aBTOMATU3UPOBAHHBIX CUCTEM.

Oco0oe 3Hauenue auctumuirHa bJ1.09 Xumus umeer npu GopMUpPOBaHUH U
pazButun OK u IIK cnemmansnoctn 10.02.05 OGecneuenune uHPOpMALMOHHON
0€30MaCHOCTH aBTOMAaTU3UPOBAHHBIX CUCTEM

IInanupyemele pe3yJabLTAThI 00yUeHUS
OO01mme KoMIeTeHIUH Py pesy y

O6ume JMcuuIIMHApHbIe’
OK 01 BeiOupats B 4acTH TPYAOBOIO | - BIAAETh CHCTEMOHM XHMHYECKHX
CrocoObl penieHus BOCIUTAHMA: 3HAaHUH, KOTOpast BKJIOYAET:
3a1a4 -  TOTOBHOCTb K  TpYIY, | OCHOBOIIOJAraroume HOHSITUS
npodeccuoHaIbHOM O0CO3HAHUE LIEHHOCTH | (XMMHUYECKUI JJIEMEHT, aToM,
NS TEIbHOCTU MacTepcTBa, TpYAOIo0ue; AIIEKTPOHHAsA 000JI0YKa aToMma, S-, p-,
IIPUMEHUTENBHO K - TOTOBHOCTh K aKTHBHOM | 0-3JIEKTpOHHBIE OpOWTAM aTOMOB,
pa3IMYHBIM NesITeTbHOCTU WOH, MOJIEKYya, BaJICHTHOCTb,
KOHTEKCTaM TEXHOJIOIMUeCKOi U | 3JIEKTPOOTPHUIATETbHOCTh,  CTEMEHb

COLIMAJIbHOM HAINpaBJIEHHOCTH, | OKUCIICHUSI, XUMUYECKasl CBS3b, MOJIb,
CIIOCOOHOCTh ~ MHUIIMMPOBATH, | MOJISIPHAST Macca, MOJIAPHBIN 00beM,

[JIAaHUPOBATH U | yTIepOaHbIN CKEJIET,
CAMOCTOSITENIbHO ~ BBINOJHATH | QYHKIMOHAJbHASL TPYMNIa, paauKall,
TaKyIO 1eSITeIbHOCTD; uzomepusi, U30MEpHI,
- UHTepeC K  pa3jU4yHBbIM | TOMOJIOTHYECKHA  psAll, TOMOJIOTH,
cpepam  mpodeccuoHaNbHON | YIIIEBOAOPOIbI, KHCITIOPO/I - u
e TeIbHOCTH, a30TcoziepXKallue COEIMHEHMUS,
OBiajgenue OMOJIOTMYECKH AaKTUBHBIE BEILECTBA
YHUBepCcATbHbIMHM Yy4eOHBIMM | (YIJIEBOABI, XKUPbI, OCIKN), MOHOMED,
M03HABATeJIbHBIMH MOJIMeED, CTPYKTypHOE 3BEHO,
melcTBUSIMH: BBICOKOMOJIEKYJIIPHBIE  COEAMHEHUS,
a) 0a3oBble JIOTHYeCKHe | KpUCTAJTIMUECKasi pelIeTKa, THUIIbI
melcTBUA. XUMHYECKUX peakuui
- CaMOCTOSITENILHO | (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE,
(bopMyIHUpOBaThH U | 9K30-M SHAOTEPMHUYECKUE, PEAKIHU
AKTyaJIM3UpOBaTh  IPOOJIEMY, | HOHHOTO oOMeHa), pacTtBop,
[paccMaTpHUBaTh €€ | MJIEKTPOJIUTHI, HEDJIEKTPOJIUTHL,
BCECTOPOHHE; NIEKTPOIUTHYECKAs  JUCCOLMALINS,
- yCTaHaBIMBATh | OKUCIIUTEIb, BOCCTaHOBUTETIb,

CymeCTBeHHLIﬁ IMpU3HAK WA | CKOPOCTHb XUMHYECKOH pCaKIuu,

! MuctmnuuapHsie (MPeIMETHBIE) PE3YIIBTAThI YKA3bIBAKOTCA B COOTBETCTBHH € X TOJNHBIM nepeuneM Bo ®I'OC COO
(B mocnenHe# penakuuu ot 12.08.2022.



OCHOBAaHMS JJIsI CpaBHEHUA,
Kiaccu puKanuu 1 0000IIeHNUS,
- OIpenensiTh L EJH
NesTeIbHOCTH, 3aJ1aBaTh
napamMeTpbl U KpPUTEPUH HUX
JOCTUKEHUS;

- BBISBIIATh 3aKOHOMEPHOCTH
u MIPOTHUBOPEYHS B
paccMaTpUBaEMBbIX SIBIICHUSX;

- BHOCHTh KOPPEKTHBHI B
JeSITEbHOCTD, OLICHUBATD
COOTBETCTBUE  PE3YJIbTaTOB
LeNsIM, OLIGHUBATh  PHUCKHU
MOCTIEICTBUIN ACSITEbHOCTH;

- pa3BuUBaThb  KpEaTUBHOE
MBIIIJIECHUE TIPU  pELICHUU
KHU3HEHHBIX ITPO0JIEM;

0) 0a3oBbIE
Hccjie0BaTeIbCKue
NeHCTBHUA:

- BJIQJICTh HaBbIKAaMHU y4eOHO-
HCCJIe10BATENbCKON u
MIPOEKTHOM JEeSITETbHOCTH,
HaBBIKAMH pa3peleHus
pobiem;

- BBIBJATH
CJIEJICTBEHHbIE
aKTyaJM3upOBaThH
BBIJIBUTATH
pernieHus,
apryMeHThI
JI0Ka3aTeNbCTBa
YTBEPKICHUH,
napameTpsl
pelIeHus;

- aHaJM3UpPOBaTh
MIOJIYYEHHBIE B XOJI€ PELICHUS
3a/1auu pe3yibTaTHhl,
KPUTHYECKA OILIEHUBATh UX
JIOCTOBEPHOCTb,
IIPOrHO3UPOBAaTh HU3MEHEHHE
B HOBBIX YCJIOBHUSIX;

- YMETb EPEHOCUTh 3HAHUS B
M103HABATEJIbHYIO u
MIPAKTUYECKYIO obnactu
KHU3HEIEATEIbHOCTH;

- yMETh  HWHTErpupoBaTh
3HaHUS u3 pa3HbIX
MPEAMETHBIX 00JIaCTEH;

- BBIBUTaTb HOBBIE WU/JEH,

IIPUYHUHHO-
CBSI3U U
3ajauy,
TUIIOTE3y  €e
HaxOJIUTh
PIRIE:
CBOUX
3a/1aBaTh
KpUTEpUU

npejjarath ~ OPUTHHAIBHBIC
MOJIXOJIBI ¥ PEIICHHUS;
- CII0COOHOCTD ux

XUMHUYECKOE PABHOBECHE), TEOPUH U
3aKOHBI (Teopust XUMHUYECKOT O
CTPOEHHUSI OpraHWYECKHX BELIECTB
AM. bytneposa, TEOpHUs
NIEKTPOJUTHYECKON  HUCCOLMALINH,
MEePUOINUECKU N 3aKOH J.A.
MenneneeBa, 3aKOH  COXpaHEHHS
Macchl), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKHUI S3BIK XUMHH,
¢bakromornyeckue CBEIICHUS 0
CBOMCTBAaxX, COCTaBe, IOIYYECHUH U
0e3omacHOM HCIOJIb30BaHUU
BAKHEHIINX  HEOPraHUYECKUX U
OpPraHWYecKHUX BEHIeCTB B OBITY U
IIPaKTUYECKOU JEATENbHOCTU
YEJI0BEKa;

- yYMEeTb BBIABJIATh XapaKTEpHbIE
IIPU3HAKU U B3aUMOCBS3b M3Y4EHHBIX
IIOHATHH, [IPUMEHSATD
COOTBETCTBYIOIIME  IOHATHS  IIpU
OIMUCAaHUM CTPOEHUS U  CBOMCTB
HEOPraHUYECKUX U  OpPraHU4eCKHX
BEIIECTB M WX  IPEBPAILCHUN;
BBISBIIITh B3aUMOCBSI3b XUMHUYECKHX
3HaHUU c MOHSTUSIMA u
IIPEICTaBICHUAMU OPYTUx
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCII0JIb30BAaTh HAUMEH OBAHUS
XUMHUYECKUX COEIMHEHUN
MEXTYHapOIHOI O COr03a
TEOPETUYECKON U MPUKIIATHON XUMUU
u TPUBHUAJIbHbIE Ha3BaHMS
BaYKHEHMIINX BEILIECTB (3TunNEH,
alleTUJIEH, TJIMLEPHH, ¢benom,
dbopmanbaerus, yKCycHas KHCIOTa,
[JIMLUH, YTapHbIM ra3, YIJIEKHUCIIbINA
ra3, aMMHaK, TalleHas H3BeCTb,
HeraleHasi U3BeCTb, IUThEBAs COAA U
ApyTuX),  COCTaBIATH  (OpMyJIbI
HEOPraHWYECKUX M  OPraHUYECKHX
BEIIECTB, YPABHEHUS XUMHUYECKHX
peakuui, OOBIACHATD UX CMBICI;
MOATBEPKIATh XapaKTEpHbIE
XMUMHUUYECKUE  CBOMCTBA  BEILECTB
COOTBETCTBYIOIINMHU
JKCIIEPUMEHTaMHU u 3aMUCIMU
YPaBHEHHMI XUMHUYECKUX PEaKIIHil;

- yMeTb yCTaHaBIIMBAaTh
IIPUHAJJIEKHOCTh U3Y4EHHBIX
HEOPraHWYECKUX U  OpPraHU4eCKHX
BELIECTB K ONpEIEICHHBIM KJlaccaM U
rpynnam COEIMHEHHU,

XapaKTCPU30BaATh ux COCTaB n




UCIOJIb30BaHUs B
IT03HABATEJILHON u
COLMAJIBHOM MPAKTUKE

Ba)KHEHIIIME CBOWCTBA; ONPEAEIATh
BH/IBI XUMUYECKHUX CBsI3EH
(xoBasneHTHas, HWOHHaA,

METaJJINYCCKasd, BOI[OpOI[HaSI), THUIIBI
KpUCTATINIMYCCKHUX PCIICTOK BCIICCTB;

KJIaCCU (PUITUPOBATH XUMUYECKUE
peaxiuu;

- chopmupoBaTh MPEACTABICHUS: O
XAMHYECKOH COCTAaBIIIOIIEH

€CTECTBEHHOHAYyYHOW KapTHHBI MHpa,
poNMM XUMHHM B TO3HAHWU SBICHUN
HIPUPOJIBL, B (bopMupoBaHUT
MBIIUICHUS U KYJIBTYPbI JINYHOCTH, €€
(bYHKIIMOHAIBHOI IPaMOTHOCTH,
HEo0X0IMMOit ISt peeHus
NPaKTUYECKUX 33/1a4 U SKOJOTUYECKU
00OCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOAHOM CPEXE;

- yMeTb TPOBOAWUTH pPACYETHl II0

XUMUYECKUM dbopmynam U
ypaBHEHHUSIM XUMHUYECKUX pPEaKLUUl ¢
UCIOJb30BaHUEM busngeckux
BCJIMYUH, XapaKTePU3YIOIIHX
BEMIECTBA c KOJINYE€CTBEHHOU
CTOPOHBI: MaccChl, o0bema
(HOpMasIbHBIE YCIIOBUSA) rasos,

KOJIMYECTBA BEILECTBA; UCIIOIb30BAThH
CUCTEMHBIE XMMHWYECKUE 3HAHUA IS
MPUHATHS PEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C
BELIECTBAMHU U UX IPUMEHEHHEM

OK 02 Hcnons3oBaTh
COBpPEMEHHBIE
CpencTBa IMoKCKa,
aHanm3a u
UHTEepIpeTaluu
uHdopmauu u
nH(pOpPMaILMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHHS 337124
npo¢eccroHaIbHON
JesITebHOCTH

B odaacTu HEeHHOCTH
HAYYHOT0 MO3HAHMUSI:

- c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUA

YPOBHIO
HaYKH u
00IIeCTBEHHOM MPAKTUKH,
OCHOBAHHOI'O  Ha  JIMAJIOTe
KyJIbTYyp, CIOCOOCTBYIOUIETO
OCO3HAHHUIO CBOEro MecTa B
NOJIMKYJIBTYPHOM MHUPE;

- COBEpILEH CTBOBAHHUE
SA3bIKOBOM M YHUTATEIbCKOU
KYJbTYPBI KaKk  cpeacTBa
B3aUMOJICH CTBHS MEXIY
JIOJbMU U TIO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTH
Hay4YHOU JIESITEIIbHOCTH,
TOTOBHOCTh OCYIIIECTBIISATh
MPOEKTHYIO u
HCCIEA0BATEbCKYIO

- YyMeTh IUIAHUPOBATH U BHIOIHSTH
XUMHYECKUI JKCIIEPUMEHT
(mpeBpaieHus OpPraHU4ECKUX
BEIIECTB IIPH HarpEeBaHUU, MTOJTyUYEHUE
STUJIEHA U U3YYEHHE €ro CBOMCTB,
KauyeCTBEHHbIE peaxkuuu Ha
albJIeTUAbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; JeHarTypauusi O€lKoB Mpu
HAarpeBaHWHW,  [IBETHBIE  PEAKIUU
0€IKOB; TPOBOAUTH PEAKIIUU MOHHOTO
oOMeHa, OmpeaensiTh Cpeay BOIHBIX
pacTBOpPOB, KadeCTBEHHBIC pPEaKIUU
Ha cynb(dar-, KapOoHAT- U XJIOPHI-
QHWOHBI, HA KATHOH aMMOHHWS,;
pelaTh 3KCHEepUMEHTaJbHbIE 3a7auu
o TeMaM "Meranmbt" u
"Hemertanibl") B COOTBETCTBUU C
MpaBUJaMH TEXHUKU O€30MacHOCTU
npu  OOpalieHuu C BEIIeCTBAMH U
1a00paTOpHBIM 000pyIOBaHUEM;
MPEICTaBISATh pe3yabTaThI
XHUMHYECKOT0 IKCIIEPUMEHTa B (hopMe




JeSITeIbHOCTh MHJUBUAYATbHO
U B TpyMIe;

OBiageHue
YHHUBEPCATbHBIMHU
yueOHbIMU
M03HABATEJIbHbIMH
NedCTBUSIMU:

B) paboTa ¢ unpopmaumeii:

- BIIAJIETh HaBBIKAMHU
MoJy4eHUusT HMHPOpPMAIMK W3

MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSTEILHO

OCYILECTBJIATh IOKUCK, AHAIM3,
CHCTEMaTH3aIIIO0 u

UHTEpIpeTalnnio UHbopMaIun
pa3IuyHBIX BUIOB U  (HopMm

Ipe/ICTaBICHUS;
- co3gaBaTb  TEKCTBl B
pasnuuyHbIX  (opmarax €
y4eToM Ha3Ha4YEHUs
uHpOpMalUM U LeNeBOi
ayJIUTOpHH, BbIOMpas
ONTUMAJIBHYIO bopmy
Ipe/iCTaBIeHUS u
BU3YyalIM3al1H;

- OLICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh ~ MH(OpMaIUHY,

€€ COOTBETCTBUC IIPABOBBIM H
MOpPAJIbHO-3THYCCKHUM

HOpMaM;
- HWCIOJNb30BaTh  CPEACTBA
UH(POPMAITMOHHBIX u
KOMM yHUKAITHOHHBIX
TEXHOJIOT U B peleHnn
KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u
OpPraHM3allMOHHBIX 33Ja4 C
COOJIIOIeHUEM TpeboBaHU
9PrOHOMUKH, TEXHUKH
0e30IacHOCTH, TUTUCHEI,
pecypcocOepexeHus,
MPaBOBbIX M 3TUYECKHX HOPM,
HOpM nH(pOpMaIMOHHOM
0€30IaCHOCTH;

- BJIQJICTh HaBBIKAMU
pacro3HaBaHWs W 3alUTHI
uH(popMmanuuy,
UH(HOPMAITMOHHOM

0€30IaCHOCTH JTUYHOCTH

3alnucu ypaBHEHUN
COOTBETCTBYIOLIUX peakuuii U
(GbopMyIHpOBaTh BHIBOJIBI HAa OCHOBE
9THUX PE3YyJILTATOB;

- YMETh aHAIM3UPOBATE XUMUYECKYIO

uHpopmaluoo,  TOJy4aeMyK M3
pa3HbIX MCTOYHUKOB (cpencts
MaccoBOHI uHpopmanuy, CeTh

WnuTepHer u apyrue);

- BJAJETh OCHOBHBIMM METOJaMU
HAay4YHOrO T[IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIEHUN (HaOIoneHue,
U3MEpEHNUE, 9KCIIEPUMEHT,
MOJICITUPOBAHUE);

- yYMeTb TMpOBOJAUTH pacyeThl IO
XUMUYECKUM dbopmynam U
YpaBHEHHUSIM XUMHUYECKUX PEAKIUU C
HCIOJIb30BaHUEM buznueckux
BEJIMYUH, XapaKTEePU3YIOIIUX
BEIIeCTBA c KOJIMYECTBEHHOU
CTOPOHBI: MAacchl, o0bema
(HOpMaIbHBIE YCIIOBUS) ra3os,
KOJINYECTBa BELIECTBA; MCIOJb30BATh
CHUCTEMHBIC XUMHUYECKUE 3HAHUS JJIS
NPUHATHS PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIHsIX, CBS3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHHEM

OK.04 3¢pdextuBHO
B3aNMOJICHCTBOBATH U
paboTaTh B KOJIJIEKTUBE
Y KOMaHJIe

- TOTOBHOCTH K CaMOpPa3BUTHUIO,

CaMOCTOATCIIbBHOCTHU u
CaMOOIIPECACIICHUTIO,
-OBJIAACHUC HaBBIKaAMH

- YMCTh INNIAHUPOBATH W BBIIOJIHATH

XUMHYECKUI SKCIIEPUMEHT
(mpeBparieHus OpraHUYeCcKHUX
BEIIECTB pu HarpeBaHuu,




y4e0HO0-MCCIIeI0BATEIhCKOM,
MPOEKTHOH HW  COIMAJIbHOMN
JIeATeIIbHOCTH,

OBiaanenue
YHHMBeEpPCaIbHBIMHI
KOMMYHHKATUBHBIMH
NedCTBUSIMU:
0)
JNeATEeJIbHOCTD.
- MOHMMaTh W WCIIOJb30BaTh
MPEeUMYIIECTBA KOMaHJAHON U
WHIUBUTyaTbHOU paOOTHI,

- IPUHUMATD 11€JI1 COBMECTHOM
JIeATeIIbHOCTH,
OpPraHU30BbIBAThH u
KOOPIMHUPOBATH JEHCTBUS MO
€€ JOCTHKEHHIO: COCTaBJISATH
IJIaH JICMCTBUM, pacnpenelisiTh
poJii C y4E€TOM  MHEHUU
Y4aCTHUKOB 00CyX1aTh
pe3yJIbTaThl COBMECTHOM
padoTHI;

- KOOPIAUHUPOBATH u
BBITTOJTHATH PaOOTY B YCIIOBHUSX
peanbHOr0, BUPTYAJIBHOTO |
KOMOUHHUPOBAHHOT'O
B3aMMOJICH CTBHUS;

- OCYUIECTBJISATh MO3UTUBHOE
CTPAaTETUYECKOE IOBEJCHUE B
pa3TUYHBIX CUTYaIHsX,
MpOSIBJIATH ~ TBOPYECTBO  H
BOOOpaxeHue, OBITH
WHHITUATHBHBIM

OBuaanenue
YHHMBeEpPCaAJIbHBIMHI
peryJasiTHBHbIMH
JeUCTBUSIMHU:

r) NpUHATHE ce0s1 M JAPYrux
JIoae:

CoBMeECTHAasA

- TNpPUHUMATh MOTHUBBl U
apryMEeHThI IPYTHUX JIIOJIeH Tpu
aHanmse Pe3yNIbTaToB
NeSITeNIbHOCTY;

- TpuU3HaBaTh CBOE MPaBO H
npaBO JAPYrux JIIOAed Ha
OIIMOKH;

- pa3BHBAThH CIIOCOOHOCTh
IIOHUMATb MUP C IMMO3UIIUHU
JPYTOro 4enoBeKa

MOJIYYCHHE JTUJICHA W U3Y4YEHHUE €ro
CBOMCTB, Ka4eCTBEHHBIC PEAKIIMH Ha
anpIeTUAbl, KpaxMall, YKCYCHYIO
KHCIIOTY; JeHaTypauus OEJKOB IpHU
HarpeBaHWW,  I[BETHBIC  PEaKIUH
OEJIKOB; MIPOBOUTH peakuu
MOHHOTO OOMEHAa, ONpEeNeNsTh Cpemy
BOJHBIX PACTBOPOB, KAauE€CTBCHHBIC
peakiuu Ha cyibhar-, KapOOHAT- U

XJIOPpHUA-aHUOHBI, Ha KaTHUOH
AMMOHHA,; pemaTtb
SKCIICPUMCHTAJIbHBIC 3aJa4uu oo

temaM "Meramsl" u "Hemeramner") B
COOTBETCTBHH C IPABHJIAMH TEXHUKH
0€30MacHOCTH TIpH  OOpaIlleHuu C

BEIlECTBAMU M JIAOOPAaTOPHBIM
000pyIOBaHUEM; NPEACTABIATh
pe3yabTaThI XUMHUYECKOTO
JKCIepUMeHTa B (opme 3amnucu
ypaBHEHUII COOTBETCTBYIOINX

peakuuii 1 HOpMynHpOBATH BBHIBOJBI
HAa OCHOBE 3TUX PE3yJIbTATOB




OK.07 ConetictBoBaTh
COXPaHEHUIO
OKpY’KAIOILEH Cpelibl,
pecypcocOepexeHuto,
MPUMEHSTh 3HAHUSA 00
M3MEHEHUH KIUMAaTa,
TIPUHIIAIIBI
OepexKITMBOTO
MIPOU3BO/ICTBA,

3¢ deKTuBHO
JIECTBOBATH B
YpEe3BbIYANHBIX
CHTYAaIUSIX

B o0J1acTH 3K0J10THY€CKOTO
BOCIUTAHMSI:

- c(hOpMHUPOBAHHOCTH
JKOJIOrM4ECKOM KYyJbTYPBI,
MMOHUMAaHUE BIIASIHUS
COIMAJIbHO-9KOHOMHYECKH X
MpOIECCOB  HAa  COCTOSIHUE
NPUPOHOM H  COIMAJIbHOMU
Cpensl, OCO3HaHUE
rJ100aJIBHOTO XapaxkTepa
HKOJIOTMYECKUX MTPOOIIEeM;

- TJIAHUPOBAHUE u
OCYILIECTBJIIEHUE JIEUCTBUA B
OKpY’KaroIlel cpelie Ha OCHOBE
3HAHUS 1eNeld yCTOMYMBOrO
pa3BUTHUSI YEJIOBEUECTRA;
AKTUBHOE HETIPUITHE
JEUCTBUM, NPUHOCAIIMX BpPEI
OKpY’KAIOILEH CPeLIE;

- YMEHHE MPOTrHO3UPOBATH
HeOJIaronpUs THbIC
SKOJIOTUYECKHE  TMOCIEICTBUS
MpeANPUHIMAEMBbIX JIeHCTBUH,
MIPEIOTBPAIIATh UX;

- cGopMHpOBaTh MPEICTABICHUSA: O

XUMHUYECKON COCTaBJIIOLIEH
€CTECTBCHHOHAYYHON KapTHHBI MHUpAa,
pONM XWMHW B TIO3HAHHWH SIBJICHHUU
MIPUPOIBI, B dhopMHupOBaHUHT
MBIILICHHUS U KyJIbTYPbl TMYHOCTH, €€
(byHKIIMOHATBHON I'PaMOTHOCTH,
HEOO0XOAMMOM IS pelieHus

MPAaKTUYECKUX 33124 M IKOJOTHYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY
37I0pOBBIO U IPUPOAHOM Cpere;

- yMerb  coOJrofaTh  IMpaBHIIA
9KOJIOTUYECKU 11€J1€C000Pa3HOro
MOBEACHUS B OBITY H TpPYIOBOH
NEATENBHOCTH B IIENISIX COXPaHEHUS
CBOETO 3/I0pOBbS M OKpY)KaroIei
OPUPOAHOW  Cpedbl;  YYUTHIBATH
ONACHOCTb BO3JIEHCTBHS Ha >KHUBBIE
OpraHU3MBbl ONpPEIEICHHBIX BEUIECTB,

MMOHHUMAas CMBICI MoKa3aTes
MpeeIbHON JIOITY CTUMOU
KOHIICHTPAIUH

- pacumpeHnue OITBITA

NEITEILHOCTH DKOJIOTMYECKOU

HATPaBICHHOCTH;

- OBIIAJICHHE HABBIKAMU

y4e0HO0-HCCIIeI0BATEhCKOM,

MPOEKTHOM H  COIMAJIbHOMU

JESITETbHOCTH
[1IK 4.2. Co3naBatb u - chopMHUPOBATh YMEHUS MOJB30BAThCS
YIIPaBIIATh HA [pecypcaMu JIOKAJTLHBIX
I1epPCOHATBHOM BEIUMCITATEIIBHBIX cerei,
KOMITHIOTEpE OCYIIECTBISITH ~ TIOWUCK, aHauu3 U
TeKCTOBBIMI MHTEepIpeTalnio nHGOpMauu
JOKyMEHTaMH,
TaONIUIIaAMH,

MIPE3CHTAUSIMHA U
cozepkanreM 6a3
JIAHHBIX, paboTaTh B
rpaguIecKux
peaakTopax

[1K 4.3. Ucnosib30BaTh
peCYPCHI JIOKAIbHBIX
BBIYMCIUTEIIbHBIX
ceTe, pecypchl
TEXHOJIOTUH U
cepBucoB MHTepHETA

- cOpMHPOBATH YMEHUS MOIb30BATHCS]

[pecypcamu JIOKaJIbHBIX
BBHIYMCIUTEIbHBIX cerei,
OCYILIECTBJISATh  MOMCK, AaHAIM3 U

WHTEepIpeTalnio nHHOpMaIuu




3. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JUCIUIIJIAHBI

3.1. O0beM yueOHOM IMCUUILNIMHBI U BHAbI YUeOHOH padoThl

Buy yaeOHOM paOoThI Obmem B
gacax

O0beM y4eOHOM TUCUMILIMHBI 70
CymmapHas yyeOHasi HATPY3Ka BO B3aUMO/IeliCTBHH C 68
npenojaaBarejieM
B TOM YHCJIE:
JIEKITUHA 32
71a00paTOPHBIC 3aHATHS 8
MPAKTUYECKUE 3aHSTUS 28
KOHTPOJIbHBIE padOTHI -
KypcoBas paboTa (IIpoeKT) -
CamocTosTenpHas padora’ 2

Ilpomesicymounas ammecmayusi 8 popme ougghepenyuposanno2o 3aiema

2 O6beM caMOCTOATENLHON PaboThl OOYHAKOIIUXCA OHpEAENsercs B COOTBETCTBUH ¢ Tpebopanusamu ®IOC CIIO B
npeznenax odbema ydeOHOM IUCHUIUIMHBI B KOJMYECTBE YacoB, HEOOXOAMMOM ISl BBIOJIHEHHS OOY4JarOI[UMHCS
3aJaHUH CaMOCTOSITENbHON PabOTHI, MPETyCMOTPEHHBIX TEMATHYECKNM IIJIAHOM M COJIep)KaHHueM y4eOHO! TMCIIUTUTNHBI
(MEXIUCIUITIIMHAPHOTO Kypca).




3.2 Temaruueckuii IJIaH U conep:kanme yueOHou nucuuiuinabl B/1.09 Xumus

HaunMeHoOBaHUMe pa3iesioB U
TEM

Conep:xxanue yaeOHOro MaTepuaja, 1adopaTopHblie padoThl M NPAKTHYECKUE 3aHATHSA,

CaMOCTOSITeJIbHAs padoTa 00y4arHXCs

O0BbeMm
4acoB

®opmupyembie
KOMIIETCHIIUH

1

2

4

Pazgea 1. OCHOBBI CTpPOCHUS

BelIecTBa.

Tema 1.1. Ctpoenue aTomoB
XUMHUYECKUX DJIEMEHTOB U
MPUPOA XUMUYECKOU CBSI3H.

Coaep:kanue yueOHOro MaTepuajia

1

CoBpeMeHHasi MoJienb CTpoeHus: aToMa. CHMBOJIMUYECKUHN S3bIK XMMHH. XUMUYECKHUM
SNIEMEHT. OINeKTpoHHas KoHpurypamus artoma. Krnaccudukamuss XUMHYECKHX
9JIEMEHTOB (s-, P-, d-dmemeHThl). BajeHTHBIC 37eKTpoHBI. BajJeHTHOCTh. DIEKTPOHHAS
IIPUPOJAa XUMHUYECKOM CBS3U. OJIEKTPOOTPULIATEIBHOCTb. BHUIBI XMMHMUYECKOH CBSI3U
(KOBaJIeHTHAsl, MOHHAsI, METAJUIMYEeCKasl, BOJOPOHAsI) M CLIOCOOBI ee 00pa30BaHuUsl.

Ilp

AKTHYECCKHEC 3aHATHUSA

Pemrenye 3amaHmii Ha HCIIOJNB30BaHHE XHMMHYECKOH CHMBOJIMKMA M Ha3BaHHH
COCIMHEHUM TT0 HOMEHKJIATYpPE MEXIYHAPOAHOTO COI03a TEOPETUUECKON U TTPUKIIATHOMN
XHMHUU W TPUBHAIBHBIX Ha3BaHWUW JUII  COCTABJICHHUS XUMHUYECKUX (hopmyn
JBYXaTOMHBIX COEIMHEHHH (OKCHUIOB, CYIbGUIAOB, THUAPUIOB M T.I.) H JPYrUX
HEOPraHWYECKUX COCTMHEHUN OTAEIbHBIX KJIACCOB.

[IpakTueckne 3aaHusd Ha YCTAHOBJIGHHE CBSI3M MEXIYy CTPOCHUEM AaTOMOB
XUMHUYECKUX DBJIEMEHTOB W TEPUOJUYECKUM M3MEHEHHUEM CBOMCTB XUMHYECKUX
3JIEMEHTOB W WX COEIMHEHUM B COOTBETCTBUU C ToJoxeHueM Ilepuoanueckoit
CHCTEMBI.

OK 01

Tema 1.2. Ilepuogmueckuii

ITp

AKTHYCCKHC 3aHATHUSA

3akoH u Tabmmma JI.U.
Meunneneesna.

[lepuognueckas cucrema xumudeckux dsyeMeHToB .M. MenneneeBa. duznueckuit
cmbica Ilepuoguueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEpPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTBIX M CIOKHBIX BEIIECTB B
COOTBETCTBUM C MOJIOKEHHEM XHMHYECKOro »jeMeHTa B Ilepmommyeckoil cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneesa.
[Iporuno3ssl .M. MenpaeneeBa. OTKpBITHE HOBBIX XUMHYECKHUX 3JIEMEHTOB.

Pemienne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUK Ha XapaKTepu3aluio
XHUMHUYECKUX  dJeMeHTOB  «MeTamauueckue /  HEMETalJddYecKHe  CBOMCTBa,
ANEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBHM C UX JIEKTPOHHBIM
CTPOEHUEM U TIOJIOKEHUEM B MEPUOAUUYECKON CUCTEME XUMHUUYECKUX 3yeMeHToB [[.U.
MenpaeaeeBay.

OK 01
OK 02
OK 09




Pa3znen 2. XuMu4yecKkne peakumu.

10

Tema 2.1. Tumnel
XUMHUYECKUX PEAKIIUI.

Copep:kanue y4eOHOro Marepuajia

1

Knaccmanaunﬂ 1 THUIIBI XUMHUYCCKUX pCaKIII/Iﬁ C Y4aCTUEM HCOPraHUYCCKHX BCIUICCTB.
CocraBieHne YpaBHEHHUI peaKIMil COCAMHEHUs, Pa3IOKEHUs, 3aMeIleHus, OOMeHa, B
T.4. peaKuHﬁ TOpCHUA, OKHUCJIICHUA-BOCCTAHOBJICHUNS. ypaBHeHI/IH OKHCJICHUSI -
BOCCTAHOBIJICHUA. CTeHeHL OKH CJICHUS. OKI/ICJII/ITGJ'H) 1 BOCCTAHOBUTCIIb. COCTaBHCHI/Ie )41
YpaBHHUBAHUC OKUCIUTCILHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ MCTOAOM DJICKTPOHHOT' O
6aﬂcha. OKHUCIUTENLHO-BOCCTAHOBUTEIbHBIE pe€akuuun B rpupoac, Mporu3BOACTBCHHBIX
nmponeccax v JKU3HCACATCIbHOCTU OPraHnu3MOB.

Ilp

AKTHYECCKHEC 3aHATHUSA

KonmuectBenHsle oTHOIIEHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMUU
U pacyeTbl IO YPaBHEHUSM XMMUYECKMX peakuuid. Mojp Kak €IMHHUIA KOJIMYecTBa
BelecTBa. MouisipHas Macca. 3aKOHBI COXPaHEHMs MacChl U 3HEpPruu. 3akoH ABOrajapo.
MossapHslii 00beM ra3zoB. OTHOCHTENbHAs MJIOTHOCTh ra3oB. Pacdyersl Mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUil C HCIOJIb30BAHMEM Macchl, 00beMa (HOpMaJibHbIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA.

OK 01

Tema 2.2.
DJIEKTPOIU THYECKAs
IUCCOIMansl W  WOHHBIN
oOMeH.

Coaepxanue yueOHOro MaTepuaja

1

Teopus snexTposMTHYECKOM aucconuanuu. MoHBL. DIIEKTPOIUTHI, HEINEKTPOJIUTHI.
Peaknmn wmonHOro oOmena. CocTaBieHHE peaknuii WOHHOrO OOMEHa WyTeM
COCTaBJICHUA HMX IMOJIHBIX W COKPAIICHHBLIX MOHHBIX ypaBHeHHﬁ. KucnotHo-ocHOBHEIE
peakiuu. 3aJaHusi Ha COCTABJIEHUE HOHHBIX PEaKLIUM.

JlabGopaTopHble 3aHATHS

1

JlaGopaTopHast pabora « THUITBI XUMHUYECKUX PEAKITUID.

HccrnenoBanue TUMOB (IO COCTaBy M KOJMYECTBY HCXOAHBIX M 00pasyroIIMXCs
BEIIECTB) U MPU3HAKOB XMMMUECKUX peakiuil. [IpoBenenue peakuuii HOHHOro oOMeHa,
OIIpeIeTICHUE CPeIbl BOAHBIX PACTBOPOB. 3a1aHMsI HA COCTABICHUE MOHHBIX PEaKIUil.

KonTtponpsnas pabora Nel. CTpoeHue BemecTBa 1 XUMUIECKHUE PEAKITIH.

OK 01
OK 04




Pa3jnea 3. CTpoeHue U CBOIICTBA HEOPraHUYEeCKHUX BEIIECTB.

16

Tema 3.1. Knaccudukanus,
HOMEHKJIaTypa M CTpPOCHHE
HCOPraHN4CCKUX BCIICCTB.

Copep:kanue y4eOHOro Marepuajia

1

[Ipenmer Heopranuueckoit xumuu. Kiaccupukauuss HEOPraHMYECKUX BEIIECTB.
IIpocteie u cioxHble BemecTBa. OCHOBHBIE KJIACChl CJIOXKHBIX BEIECTB (OKCHIBI,
THIPOKCUJIBI, KHUCIIOTBI, COiM). B3auMOCBsI3b HEOpraHMYECKUX BELIECTB. ArperaTHble
COCTOSHMS ~ BemlecTBa. Kpuctaiumdeckne W aMopdHBIE  BEIIeCTBA. UMb
KPUCTAJUIMUECKUX pPEIIETOK (aTOMHas, MOJEKYJspHas, HOHHAas, MeTajuIn4yecKas).
3aBUCUMOCTh (PU3UUYECKUX CBOIMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW DPEIIeTKH.
3aBUCHMOCTh XMMHMYECKOM aKTMBHOCTH BELIECTB OT BHMJla XMMHUYECKOH CBSI3U M THUIIA
KpUCTaJIIMYeCcKOr peteTky. IIpuunHbl MHOrooOpas3usi BelEeCTB.

Ilp

AKTHYECCKHEC 3aHATHUSA

HomenknaTtypa HeOpraHMueckMX BEILECTB: HAa3BaHME BEIECTBA MCXOAS M3 UX
XUMHUYECKON (OPMYJIIbI UM COCTaBICHHE XMMHYECKON (OPMYIbI UCXOMs U3 Ha3BaHUS
BemecTBa o MmexxayHaponuoi (MFOITAK) wnm TpuBHaibHON HOMEHKIATYpE.

Pemenue npakThyeckux 3aJaHui MO KiaccU(UKAIMM, HOMEHKIATYPEe U XUMUYECKUM
¢dbopMynaM HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (YrapHbIi ras, yrieKHCIbIi
ra3, aMMHakK, TallleHass W3BECTb, HEralieHas MW3BECTb, NHUTbEBas coja M JPYrux):
HA3bIBATh U COCTABIATH (POPMYIIBI XUMUYECKUX BEIIECTB, OMPENENATh TPHUHAICKHOCTh
K KJI1accy.

Hcrounnkun xumudeckod WHPOpMAIMU (CpeAcTB MaccoBOM HWHQOpMAILUU, CETh
WUntepner u npyrue). Iloumck wuHbopManuum 1o Ha3BaHUSAM, HJIEHTH(PHUKATOpaM,
CTPYKTYPHBIM (hOopMyJIaMm.

OK 01
OK 02
OK 09
1K 4.2

Tema 3.2. duzuko-
XUMHUYECKHUE CBOICTBA
HEOPraHUYECKUX BEIIECTB.

Copep:kanue y4eOHOT0 MaTepuajia

1

Metamnpl. O6mue ¢u3nyeckue W XMMHYECKHE CBoMcTBAa MeTauioB. CrocoOsl
NOJy4yeHHUs. 3HaueHHWe METa/UIOB M HEMETaIOB B IPUPOAE M JKU3HEAESTEIbHOCTH
yejgoBeKa M opraHuzMoB. Koppo3us MeTayjioB: BHIbl KOPPO3HMH, CHOCOOBI 3aIUTHI
METaJUIOB OT KOPPO3HH.

Hemeramnsl. O6mue Qusnyeckue M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIC
coiictBa HeMeTtawioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa CO€AMHEHUN
HeMeTauioB. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IIPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIEeCTB (OKCUIOB,
THIPOKCUJIOB, KUCIIOT, COJIEH U Jip.). 3aKOHOMEPHOCTU B U3MEHEHHUU CBOMCTB IMPOCTHIX

BCIICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICIIHMX OKCUIOB U THAPOKCUIOB.

IIp

AKTHYECCKHUE 3aHATHUA

OK 01
OK 02
OK 09
I1K 4.2




CocraBieHue ypaBHEHUH XMMHMUYECKUX PEAKLUMM C Y4acTHEM MPOCTBIX M CIOMXKHBIX
HEOPraHMYECKUX BEUIECTB: METAIJIOB U HEMETAJIIOB; OKCHI0B METAJLJIOB, HEMETAJIOB U
aM(pOTEpPHBIX JJIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBaHUH H aM(OTEPHBIX
TUAPOKCUIIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIMX UX CBOMCTBA.

Pemenune npakTHKO-OpMEHTUPOBAHHBIX TEOPETUUYECKHUX 3aJaHUN Ha CBOWCTBA, COCTaB,
nojyyeHre U 0e30MacHOe MCMOJIb30BaHUE Ba)KHEHIIMX HEOPraHWYEeCKUX BEILIECTB B
OBITY U PAKTUYECKOU eI TETbHOCTH YEJIOBEKA.

Tema 3.3. Wpentudukanus
HEOPraHUYECKUX BEIECTB.

JlabopaTopHble 3aHATHSA

1

JlaGopaTtopHas pabora «MaeHTHUKAINS HEOPraHUIECKUX BEIICCTBY.

Pemrenne skcrepuMEHTaNbHBIX 3aJad MO XUMHUYECKUM CBOWCTBAM METAJUIOB U
HEMETAJUIOB, 10 PACIIO3HABAHMIO U MOYUCHUIO COSTMHEHUI METaJUIOB M HEMETAJJIOB.
Unentudukanysi HEOPraHWYECKHMX BEIIECTB C WCIOJIb30BAaHUEM WX (PU3HKO-
XHUMHYECKUX CBOWCTB, XapaKTePHBIX KAYeCTBCHHBIX peakiuii. KauecTBeHHBIC peakinuu
Ha cyJsib(haT-, KapOOHAT- U XJIOPH/-AHUOHBI, HA KATHOH aMMOHHSI.

KonTtponpsnas pabora Ne2. CBoiicTBa HEOPraHUYECKUX BEIIECTB.

OK 01
OK 02
OK 04
OK 09

Pa3nes 4. CTpoeHue U CBOCTBA OPraHMYeCKMX BelIeCTB.

24

Tema 4.1. Knaccudukanus,
CTPOGHME U HOMEHKJaTypa
OpPraHWYeCKUX BEIECTB.

Coaepxanue yueOHOro MaTepuaja

1

[losiBneHne u pa3BUTHE OPraHMYECKOM XMMHHM Kak Hayku. [Ipenmer opranumdeckoin
XUMHUHU. MEeCTO U 3HaUE€HNE OPraHNYeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XVWMHUYECKOE CTPOEHUE KaK MOPAAOK COEAUHEHHsS aTOMOB B MOJIEKYJE COIJIACHO HX
BAJICHTHOCTU. OCHOBHBIE IMOJIOKEHHUSI TEOPHUH XUMHYECKOI'O CTPOEHUS OPraHUYECKHX
coenuHeHuii A.M. bytnepoBa. VYriepoaHblii CKeJleT OpPraHU4ecKOM MOJIEKYJIBI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMMUYECKOTO CTPOEHMs MoJieKynl. M3omepus u
H30MEpBHI.

[TonsTue o ¢yHkumoHanbHOM rpynme. Paaukan. [lpuHuuMnel kiaccudukanum
OpPraHMYEeCKUX  COCOUHEHMH. MexayHapoaHasi HOMEHKJIATypa W IPUHIUIIBI
HOMEHKJIATypsl ~ opranmdeckux coenuHeHuil. Ilonarme 00  a3orcomepkammx
COEMHEHUSX, OMOJIOTMYECKN aKTUBHBIX BEIIECTBaX (YIJIeBOJaX, KUpax, OeiaKax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHUSIX (MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO).

IIpakTHyeckue 3aHATHS

OK 01
1K 4.2




HoMmenknatypa oOpraHm4eckux COEAMHEHUN OTAEIbHBIX KJIACCOB (HACBIIICHHBIE,
HEHACBIIICHHBIC M apOMAaTUYECKHE YIJIEBOJOPOABI, CHUPTHI, (DEHOJBI, aIbJCTHUIBI,
KETOHBbI, KapOOHOBbIE KHCIOTBI W aAp.) CocraBlieHME TOJHBIX M COKpPAIIEHHBIX
CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEIIECTB OTICIBHBIX KJIACCOB, HMCHOJB3YS HX
Ha3BaHUS MO CHUCTEMAaTUYECKOW W TPUBHAILHOW HOMEHKJAType (ITHIICH, alleTHJICH,
rIMLepuH, GeHon, GopManpaerus, ykcycHas KucioTa, MiuH). PacueTsl mpocTeimeit
(GhOpMYJIBI OpraHUYECKON MOJICKYJIbI, HCXOJIsl U3 DJIIGMEHTHOT0 cocTaBa (B %).

Tema 4.2. CaoiicTBa
OpPraHUYECKUX COETUHEHHUII.

Copep:kanue y4eOHOro MaTepuajia

1

OU3NKO-XUMHYECKHE CBOICTBA OPraHUYECKHX COCJUHEHMH OTIENIbHBIX KJIACCOB
(ocobeHHOCTH Ki1accu (pUKalMy 1 HOMEHKJIATYpbl BHYTPH Kjlacca; TOMOJIOTMUECKUN psifl
u obmas ¢opmyia; usoMepus; GU3NYECKUE CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI
MIOJTyYEHHUS]):

- IpeeIIbHbIE YIIIEBOAOPO/Ibl (AJIKaHbl U LIMKIIOAJIKaHbI). ['opeHre MeTaHa Kak OMH U3
OCHOBHBIX HCTOYHHUKOB TE€IUIa B IPOMBIIUICHHOCTH U ObITy. CBOWHCTBa NPHPOIHBIX
YIJIEBOJIOPOJIOB, HAXOXKACHHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

- HempezaeabHbIe (AJKEHBI, AJIKUHBl U AJKaJUEHbl) U apOMATUYECKHE YIIIEBOIAOPOMbI.
I'openue anermineHa Kak HCTOYHUK BBICOKOTEMIIEPATypHOTO IUIAMEHHU JUIsl CBapKH U
PE3KU METAILIOB.

@U3NKO-XMMUYECKNE CBOMCTBA OPraHMYECKMX COCAUHEHUN OTIEIbHBIX KJIACCOB
(ocobeHHOCTH KJIaccH(UKALUK U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYECKUH st
u obmas ¢popmyna; usoMepus; GpU3NYECKrUe CBONCTBA; XMMUUYECKUE CBOICTBA; CIOCOOBI
MOJTyUEHHUS]):

- KHCIIOpOJICOJIEpKAIE COEAUHEHUs (COUPTHI U (DEHONIBI, KapOOHOBBIE KHUCIIOTHI U
QUpBI, alpAETHUABI WU KETOHBI, XHUpPbI, yriaeBoabl). IIpakTmueckoe mpUMeEHEHHE
STUJIEHTIJIMKOJIA, IniepuHa, ¢genona. IIpumenenune Qopmanbiernaa, aneranbaeruia,
YKCYCHOM KHCJIOTBI. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Motolie cBoiicTBa
MbLIA.

®DuU3MKO-XUMHUYECKHE CBOMCTBA OPraHUMYECKUX COEAMHEHMH OTAENIbHBIX KJAaCcCOB
(ocobeHHOCTH KJIaccu (PUKAaLMU U HOMEHKJIATypbl BHYTPH Kjlacca; TOMOJIOTMYECKUH psf
u obmas ¢opmyia; usoMepus; GpU3NYECKUEe CBOICTBA; XMMUUYECKUE CBOMCTBA; CIOCOOBI
MOJTyYEeHHUS]):

- a3oTcojepKaliMe  coelMHEeHUus  (aMUHBI M AMHUHOKHCIOTBI,  OEJKH).
BricokomonekysipHble  CO€IUHEHUs! (CMHTETHYECKMEe U OUOJIOrMYeCKH-aKTUBHBIE).
MoHomep, nmonuMep, CTpyKTypHOe 3BeHO. IlonmmMmepusanus STHiIEHAa KaK OCHOBHOE
HaIpaBJICHUE €TO UCIO0JIb30BAHHUS.

I'eneTnueckasi CBsI3b MEXJy KJIacCaMU OPTraHUYECKUX COEIMHEHUH.

OK 01
OK 02
OK 04
OK 09
I1K 4.2




ITpakTHYyecKkue 3aHATHS

1

CBolicTBa OpraHMYECKUX COCAMHEHUW OTHAEIbHBIX KJIAcCOB (TpUBUANbHAS W
MEXJIyHapOIHAsT HOMEHKIATypa, XHMHUYECKHE CBOWMCTBA, CIIOCOOBI IOJY4EHUs):
npeaeiabHble  (aJKaHbl M IUKJIOAJKAHbI), HENpeaeIbHble (AJKEHbI, aJKUHBl |
aNKaJavueHbl) W apOMaTHYECKHE YTJIEBOAOPOIBI, CIHUPTHI M (EHONBI, KapOOHOBEIE
KHCIOTBI #  3QUPBL, QJIbIETUABI W  KETOHBl, AaMWUHBI W  aMHHOKHCJIOTHI,
BBICOKOMOJICKYJISIPHBIC COCTMHEHUS. 3a/laHusl HA COCTaBJICHUE YPAaBHEHUN XUMUYECKUX
pEaKIuii ¢ y9acTHEeM OPraHMYECKHX BEIECTB HA OCHOBAHUHU UX COCTABA U CTPOCHMS .

CocraBneHne cxeM peakuuid (B TOM 4YHCIE MO MPEIJIOKEHHBIM LEeNOouKaM
IIPEBPALICHNN ), XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COENMHEHUU
OT/EJIbHBIX KJIACCOB, CIIOCOOBI MX MOIY4YEHHs] U Ha3BaHHWE OPraHUYECKUX COEIMHEHUMN
10 TPUBHAJIBHON WJIA MEKIYHAPOJHOW CHCTEMAaTUYECKOM HOMEHKIIATYpeE.

Pemenne nNpakTHMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUMX 3aJaHMM Ha CBOMCTBA
OpPraHUYEeCKUX COCIMHEHUMN OTACIbHBIX KIACCOB.

CaMocTosiTeJibHAsA pad0Ta 00y4arouXcs

1

[Toctpoenue popMyn opraHMUECKUX BELIECTB IO HAa3BAHUSAM M HA3BaHHE BEIIECTB I10
dopmynam. CocraBieHne GopMys U30MEPOB U TOMOJIOTOB.

Tema 4.3. Unentudukauus
OpPraHMYECKUX BEIIECTB, HX
3HA4YeHUE U TPHMEHEHHE B
OBITOBOM u
MPOU3BOJICTBEHHOU
NesITEIbHOCTH YeTOBeKa.

Coaepxanue yueOHOro MaTepuaja

1

buooprannueckue coeauHenus. Ilpumenenue u Ouosoruyeckas pojib YIIJIEBOOB.
OxucieHue yrieBoJOB — MCTOYHUK OSHEPrUM JKUBBIX Opranu3moB. O6nactu
PUMEHEHUs] aMUHOKHUCIOT. [IpeBpaienns 6enkoB MUy B oprauusme. buonorunueckue
¢yHkuuu OenkoB. buonormueckue QyHKUMM XKUpoB. Poib opraHmdeckoidl XMMHMM B
peleHuy npo0JieM MUIEBOH 0€30IacHOCTH.

Ponb oprannyeckoil XMMUU B peIICHHH MPOOJEeM SHEpPreTHYeckol 0e30MmacHOCTH, B
pa3BUTHM MEIULHHBI, CO3MAHUU HOBBIX MATEPHUANIOB, HOBBIX HMCTOYHUKOB SHEPrUU
(anmbTepHAaTUBHBIE HMCTOYHMKM HHepruu). OnacHOCTb BO3AEHCTBUS Ha  KHUBBIE
OpPraHu3Mbl OPraHMYECKUX BEILECTB OTHENBHBIX KJACCOB (yrJI€BOLOPOABI, CIMPTHI,
(beHobl, XJIOpPOpraHUYecKHe IMPOU3BOJHbBIC, AJBACTUABI M AP.), CMBICI IOKa3aTels
IIPEJIEJIBHO TONYCTUMOM KOHIICHTPALIMH.

JlaGopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 09
I1K 4.2




JlaboparopHast pabota: «VaeHTHUdHUKAIUS OpPraHUYECKUX COCOUHEHHN OTAENBHBIX
KIIACCOBY.

WNnentudukanusi OpraHMYECKUX COCTUHEHHWH OTIENbHBIX KJIaccoB (Ha mpumepe
albJIETUIOB, KpaxMalia, YKCYCHOM KHCIOTHI, OCJKOB W T.Nl.) C HCHOJb30BAHHEM HX
(UBHKO-XUMHUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakuuid. J{eHatyparus
Oenka mpu HarpeBaHuu. L[BeTHBIE peakiuu 0enKkoB. BO3HWKHOBEHHE aHATUTHYECKOTO
CUTHAJIA C TOYKH 3PEHHUS] XMMHUYECKHUX MPOLECCOB IMPH MPOTEKaHUM KaueCTBEHHOMU

peaKIIvH, MO3BOJISIFOIIEH MICHTH PUIIMPOBATH MPEITIOKEHHBIE OPraHHYECKUE BEIIECTRA.

KontponbeHas padora Ne3. CTpyKTypa v CBOMCTBa OPraHMYECKHX BEIIECTB.

N

Pa3znen 5. Kunernueckue u TepMoAMHAMUYECKHE 3AKOHOMEPHOCTH NNPOTEKAHUS XUMUYECKUX PeaKIui.

N

Tema 5.1. CkopocTb
XUMHUYECKUX PEaKIUil.
XVWMHUYECKOE paBHOBECHUE.

Copep:kanue y4eOHOT0 MaTepuajia

1

CKOpOCTh peakliiy, ee 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB: MPUPOABI PEAruPYIOIINX
BELIECTB, KOHUEHTPALMK pPEearupyrolux BELIECTB, TEMIEpaTypbl U IUIOMIAIU
peaKkIMOHHOM TOBepXHOCTH. TemmoBble 3(h(EKThl XUMHUECKUX peakiuid. DK30- U
SHIOTEPMUYECKHE, PEAKLIUH.

OOpatuMocTh peakiuii. XUMHYECKOE PaBHOBECHE M €r0 CMEIICHUE TOJ JACHCTBUEM
pas3n4HBIX (HAaKTOPOB (KOHILIEHTPAIUSI PEAareHTOB WM MPOAYKTOB PEAKINH, JaBICHHE,
TemmepaTrypa) ISl CO3JaHUSI ONTHUMAJIbHBIX YCJIOBUH NPOTEKAHHS XUMHYECKHX
nponeccoB. [Tpunnun Jle [llaTense

Ilp

AKTUYCCKHUEC 3AaHATHUSA

Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX 33/IaHUN HAa aHATH3 (PAaKTOPOB, BIUSIONMX Ha
W3MEHEHHE CKOPOCTH XHMHUYECKOW peaKkiuu, B T.4. C TMO3UIUNA 3KOJIOTMYECKH
[eJIECO00PA3HOr0 MOBEACHUS B OBITY U TPYJOBOW JESATEILHOCTH B IIEJISIX COXPAHEHUS
CBOETO 3J0POBbS 1 OKPYKAIOIIEH TPUPOJHON CPEMBI.

Pewienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpUMEHEeHWe npuHuuna Jle-
[TaTenbe A1 HAXO0XKAEHUS HAIIPABJIEHUS CMELIEHUS PABHOBECUS XUMHUYECKOU PEAKLIMU

M aHaJIu3 (baKTOpOB, BJIMAIOINMX HAd CMCINCHUEC XUMHWYCCKOI'O PABHOBCCH.

OK 01
OK 02
OK 09
I1K 4.2
I1K 4.3

Pa3jnea 6. PacTBopbl.

Tema 6.1. ITousitue o

] Copep:kanue y4eOHOT0o MaTepuajia

OK 01
OK 02




pacTBopax. 1 | PactBopenue kak pu3nKo-xuMuyeckuii nmpouecc. PactBopsl. CriocoObl TPUTOTOBICHHUS OK 07
pactBOopoB. PacTBOopuMOcTh. MaccoBast 10Ji1 pacTBOpEHHOro BemecTBa. CMbIch OK 09
MOKa3aTess MPeNesbHO JOMYCTUMOM KOHIIEHTPAllMM M €ro HMCIOJIb30BaHHWE B OIIEHKE [IK 4.2
HKOJIOTHYECKON 0€30MacHOCTH. 1K 4.3
[IpaBuyia 5SKOJOTMYECKH ILeJIecOo00pa3HOro TMOBEAEHUS B OBITY U TPYHAOBOH
JIESITEIPHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3J0POBBS M OKPYKAIOIICH MPUPOTHON
Cpe/bl; OTIACHOCTh BO3/IEHCTBUS HA KUBBIE OPraHU3MBI OIPE/IeIICHHBIX BEIIECTB.
PemeHne  mpakTHKO-OPHEHTUPOBAHHBIX ~ PACUETHBIX  3aJaHUl  HA  PacTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM M MPOU3BOJICTBEHHOM JEATEIHHOCTH YEIOBEKA.
Tema 6.2. MHccnenoanue | JlabopaTopHble 3aHATHUS 2 OK 01
CBOWCTB PaCTBOPOB. 1 | JTaboparopnas pa6ora «[IpuroToBiaeHre pacTBOPOBY. OK 02
[IpuroroBneHne pacTBOPOB 3alaHHOM (MaccoBOM, %) KOHIEHTpanuu (C MPaKTUKO- OK 04
OPUEHTHUPOBAaHHBIMU BOIIPOCAMHU) U OIPEEIEHNUE CPEbI BOAHBIX PACTBOPOB. OK 09
Pemienue 3a1a4 Ha MPUTrOTOBJIEHUE PACTBOPOB. [IK 4.2
1K 4.3
Pa3zjnes 7. Xumus B ObITY U NPOM3BOICTBEHHOM AeSITEJILHOCTH YeJI0BeKA. 4 OK 01
Tema 7.1. Xumust B 6Ty u | Coaeps:kanue y4eGHOro MaTepuajia 2 OK 02
IIPOM3BOICTBEHH O 1 | Hogelimue 10CTUKEHMS XUMUUECKON HAYKU M XMMUYECKOU TEXHOIOIMH. POllb XUMHU B OK 04
JEeATENBHOCTH YEIOBEKA. 00€CIEYCHUH JKOJIOTHYCCKOM, YHEPreTHUCCKOM U THIIEBOW 0E30MacHOCTH, Pa3BUTHH OK 07
MenunuHbl. [IpaBuna moucka W aHajaM3a XUMHYECKOH MHQPOpPMAIUU U3 Pa3IUYHBIX OK 09
UCTOYHUKOB (HaydHas W  ydeOHO-HaydHas JIATEpaTypa, CpPEICTBA  MAacCOBOM 1K 4.2
uHpopmanuu, cetb IHTEpHET). I1K 4.3
ITpakTHYyecKkue 3aHATHS 2
1 | Ilouck u aHAM3 KEHCOB O MPUMEHEHUU XMMHYECKHUX BEIICCTB U TEXHOJOTUH C yUeTOM
Oyayuieil npodeccuoHalbHON NeATeIbHOCTH MO TEeMaM: BaKHEHIINe CTPOUTENIbHbIE
MaTepuaibl, KOHCTPYKLMOHHBIE MaTepHaibl, KPacKHU, CTEKJIO, KepaMHUKa, MaTepHalIbl
JUIA DIEKTPOHMKH, HAaHOMATepuasbl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKH HHEPrHH,
OpPraHMYECKHE W MHUHEpAJIbHbIE YyIOOpEHUs, JEKApCTBEHHbIE BEIIECTBA, OBITOBAS
XUMHSL.
3ammra: [IpencraBieHue pe3yabTaTOB pPEIICHUS KeWcoB B (opMe MUHHU-IOKIAAa C
Mpe3eHTaluei.
[TpoMexyTouHasl aTTecTalus 1Mo AucHuIuInae (auddhepeHIIMPOBaAHHBINA 3a4€T) 2

Bcero
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INPUMEPHBIE TEMbI UHIWUBUY AJIbHBIX ITIPOEKTOB
no gucuuminie bJ1.09 Xumus

1. buorexnonorus u reHHas MHKEeHepus - TexHonornu XXI Beka.

2. HaHorexHoyoruss Kak IIPUOPUTETHOE HAIPABICHUE PA3BUTHS HAYKH U
npon3BoacTBa B Poccuiickoit @enepanumu.

. CoBpeMeHHbIE METO/Ibl 00€33apakMBaHMsI BOJIBI.

. AIoTpOonusl METAJIJIOB.

. Kusnb u gearenpHocts .M. MeHneneena.

. «ITepuoanueckomy 3aKoHy OyayIee He TPO3UT pa3pyLICHUEM. . .»

. Cunres 114-ro snemenTa - TpuymMd pOCCUUCKUX (PU3UKOB-SIIEPITUKOB.

. I3oTomns!l BOogopona.

9. Ucnonp30BaHue paliOaKTUBHBIX U30TOMNOB B TEXHUYECKUX LETISX.

10. PEeHTreHOBCKOE M3IIy4€HHUE U €T0 UCIO0Ib30BAHNE B TEXHUKE U MEIHUIIMHE.

11. Ilna3ma - 4yeTBEpTOE COCTOSIHUE BEILIECTBA.

12. AmopdHbIe BemiecTBa B MpUpoJIe, TEXHUKE, OBITY.

13. OxpaHa okpyXaroein cpeibl OT XUMHUYECKOro 3arpsisHeHus. KonnuecTBeHHbIe
XAPAKTEPUCTUKH 3arPA3HEHUS OKPYXKAIOIIEH CPENbI.

14. [Ipumenenue TBEpAOro U razoo0pazHoro okcuaa yriepoaa (IV).

15. 3ammnTa 030HOBOTrO AKpaHa OT XUMHUYECKOI'O 3arpsI3HEHHUS.

16. T'pybomucnepcHble CHUCTEMbl, HX Kilaccu(UKalMs U HCIOJIb30BAaHUE B
npodhecCHOHANbHON 1EATEIbHOCTH.

17. KocmeTnyeckue reiu.

18. [IpuMeHeHne CycnieH3ui U SMYJIbCUNA B CTPOUTEIIbCTBE.

19. MuHepalibl 1 rOpHbIE TOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

20. PacTBOpbI BOKpYT Hac. TUIbI pacTBOPOB.

21. Boaa kak peareHT u cpefia Jjisi XMMUYECKOro mpolecca.

22. Xuznb u nearenbHocth C. Appenuyca.

23. Bkiaa 0Te€4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH JIEKTPOIUTHYECKOU
JUCCOLMALINH.

24. YcTpaHeHHe )KEeCTKOCTH BO/bI HA TPOMBIIUIEHHBIX TPEATPUATHSIX.

25. CepHas KHCIIOTa — «XJ1€0 XMMHYECKON MPOMBIIUIEHHOCTI.

26. Hcnionp30BaHre MUHEPAJIBHBIX KUCIOT Ha MPEANPUATUAX PA3TUIHOIO IPOPHIIS.
277. OKcUbl ¥ COJU KaK CTPOUTENbHBIE MAaTEPUAJIBL.

28. UcTtopus rurca.

29. IloBapeHHas COJIb KaK XUMHYECKOE CBHIPhE.

30. MHOronukui kapOOHaT KaJIbLIKs: B IPUPOJIE, B IPOMBIIIUIEHHOCTH, B OBITY.

31. Peakuuu ropeHust Ha MPOU3BOACTBE U B OBITY.

32. BupryanpHO€ MOAECIUPOBAHNE XUMUYECKHUX MTPOLIECCOB.

33. DAEKTpOan3 paCTBOPOB JICKTPOJIUTOB.

34. DneKTposu3 pacIjiaBOB AJIEKTPOJIUTOB.

35. IlpakTHueckoe MPUMEHEHUE BJIEKTPONn3a: paMHUPOBAHUE, rajlbBaHOIIACTHKA,
rajlbBAaHOCTETUSl.

36. Uctopus mosrydeHusi ¥ IPpOU3BOJACTBA aTFOMUHHSL.

37. DNeKTPOTUTUYECKOE MOTYyYEeHUE U pahUHUPOBAHUE MEH.

0N D W



38. XKuznsp u pesrenbHOCTh . J[9BH.

39. Pomp MeTaIOB B HCTOPUM  YEJOBEYECKOM IuBMimM3anuu. Mcropus
OTEYECTBEHHOM  4yepHOM  MeTauryprud.  COBPEMEHHOE  METAJUIypruyecKoe
MIPOU3BOJICTBO.

40. Ucropus oTeuecTBEHHOW LIBETHOM MeTauypruu. Ponb MeTamioB W CIJIaBOB B
Hay4YHO- TEXHUYECKOM Iporpecce.

41. Koppo3us METaJjIoB U CiocOObI 3alITUThI OT KOPPO3HUHU.

42. NnepTHble WK 0JaropoHbIe rasbl.

43 . Posxgaromiye cojii — rajOreHEl.

44. VicTopus MIBEACKOW CITUYKHU.

45. Vctopus BOSHUKHOBEHUS U Pa3BUTHSI OPraHUYECKOW XUMUHU.

46. XXusnb u aesrenbHocTh A.M. byTieposa.

4’7. BUTammsMm | ero Kpax.

48. Ponb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHHMM W Pa3BUTUU MHPOBOU
OpraHUYeCKOW XUMHUHU.

49. CoBpeMEeHHbIE NPEACTABICHUS O TEOPHUH XUMHYECKOTO CTPOCHUS.

50. DKONOrnYeCKUe aCEKThI UCIIOIb30BaHUs YIIIEBOJIOPOIHOTO ChIPbS.

51.  DKOHOMHMYECKHME  acCHeKThl  MEKIYHapOJHOIO0  COTPYIHHYECTBA MO
MCIIOJIb30BAHUIO YTIIEBOJAOPOIHOTO ChIPbS.

52. Uctopusi OTKpBHITHS U pa3paOOTKH Ta30BbIX M HEMTAHBIX MECTOPOXKICHUU B
Poccuiickoit @enepannm.

53. Xumus yriaeBoJOpOIHOTO ChIPhs 1 MOsI OyayIiast mpodeccus.

54. YrneBo1opoJHOE TOIUIMBO, €r0 BUIbl U Ha3HAUEHUE.

55. CuHTeTHYECKHE KaydyKH: UCTOPHUS, MHOT000pa3ue U MepPCleKTHUBBI.

56. Pe3nHOTEXHMYECKOE MPOU3BOACTBO M €r0 pOJdb B HAYYHO-TEXHUYECKOM
nporpecce.

57. CBapo4yHOE NMPOU3BOACTBO U POJIb XUMHUHU YIIIEBOAOPOIOB B HEM.

58. HedTh 1 ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOJJHOTO MEXKIYHAPOIHOTO
COTPYIHUYECTBA.



4. YCJIOBUSA PEAJIN3AIINY YYEBHOM JUCHUATLIMHBI

4.1. MaTtepuaJbHO-TeXHUYECKOE oOecriedeHne y4eOHO QM CIIMIIHHBI
Peanuzanus nporpaMMbl AUCHUTUIAHBI TPEOYET HATUYMS :

A) KaOunera xumuu

Kommiekt mebenu 11t yaeOHOro mpoiiecca

OcHarieHHOCTh y4eOHOTo KaOuHeTa:

MynbTuMenuiiHOe 000pyIOBaHKE: TMEPCOHAIBHBIA KOoMITbIOTep - lmT. (mporeccop
IntelPenti-umE2140/512Mb/160Gb/CR/DVD+RW).

CpenctBa 00y4deHUs: KOMIUIEKT Pa3AaTOYHOTO Marepuana, TaOJHIbl M TUIAKAaThl 10
XUMUHU, CTeH]I Tabnau1ia MeHieneeBa; Habop Mpe3eHTAIUM 10 pa3/iesaM XUMUH.

b) YueOnas saéoparopus

Kommnexkt mebenu aiist yueOHOTro mporiecca.

OcHaleHHOCTh Y4eOHOro KaOuHeTa:

MynbeTumenuiitHoe 000pya0BaHUE: MPOCKTOp MyJbTuMeAauiHbii Sanyo PLC- XD
2600, nepenocuoit HoytOyk Easynote TE 11 HC.

CpenctBa oOyueHUs: BBITSDKHOW 1miKad, mKkad I XUM. TOCYAbl, CTOJbI
nabopaTopHbie C MOJIKAMU JJIsi XUM. PEaKTHUBOB, CTOJIBI C TAOOPATOPHBIMU TOJIKAMH,
mKad IS XMM. PEAKTUBOB, BBIIPAMUTENL 3JekTpuueckoro Toka B-OIIE/,
AJIEKTPUYECKHUE IUIMTKU, OaHS BOJASIHAS, XUMUYECKas MOCY/AA, PEaKkTUBBI, MeIlanKa
MarHuTHasl.

B) YueOHo-ucciaegoBarebcKasi J1a00paToOpus — U3MeEpPHUTEIbHAs

Kommuiekt Mebenu juist yaeOHOTro mporiecca.

OcHarieHHOCTh y4eOHOTo KaOuHeTa:

CpenctBa o0ydeHus: Bechl aekTpoHHble aHamuTHdeckue AF - R 220 CE VIBRA;

nabopaTopHbId OMOPEAKTOPHBIA KOMIUIEKC JIJIi YCKOPEHHOTO KOMIIOCTUPOBAHHS H

nepepadoTKy; JamIia ¢ MojibiM KatogoM Ha AQG; yamma ¢ MmojsM KatogoMm Ha AL;

neyb MydensHas MUMII-17Y3D; nmpudop pH 150 M; npubop pH 150M; pH-

metrp/uonomep UILI-113; cromnbr nabopatopHblie, CTOIbI XUMUYECKHE.

IlepeyeHb JTUIIEH3UOHHOT 0 MPOrPAMMHOI0 00ecreYeHus :

— Microsoft Access (nmumensus NelM123460);

Microsoft Office Standard (;umensus Ne66059532 OPEN 96044930ZZE1711);

— Microsoft Project Professional (iumiensus NelM123460);

— Microsoft Visio Professional (suniensust NeIM123460);

— Microsoft Visual Studio Enterprise (mumensus NeIM123460);

— Microsoft Windows Enterprise (imumensus NelM123460);

— Arent Dr.Web (mumensus Ne QS34-HC7C-SD53-K5L.2);

— xomruiekT TAPAHT-Macrep (nuniensus Ne12-40272-000898);

koMIiekT [IO nns pemieHHsi OCHOBHBIX MOJIb30BATENbCKUX 3a1ady (CBOOOAHO

pacmp. I10);

— crpaBouHas npaBoBas cucrema «KoncynbranT [Imroc» (kouTpakt Ne2025 CB 2 ot
04.12.2024r).



4.2. UndopmanuoHHoe odecriedeHue yueOHOH TN CIIUTIHHBI

OcHOBHAas U JOIIOJHHUTCIIbHAA JIUTCPpATypa

Ne Kommnuectso
/i SK3EMILISIPOB,
CIuCcoK HCTOIBb3yeMOil INTEPATYPhI (neuamHbvle U30aHus, I1eKMpPOHHble | UMEIOIIHUXCS B
U30aHuUst 3a nocieoHue 5 iem) oubnmoTexe,
WJIH CCBIIKA Ha
€)e
OCHOBHAJ JIMTEPATYPA

1. |[Tabpueasin, O. C. Xumus: 10-i knacc: 6a30Bblii ypoBeHb : yueOHUK / O. | DIeKTpOHHBIH
C. T'aopuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3a., crep. — pecypc
Mockaa : [TpocBemenne, 2024. — 128 c. — ISBN 978-5-09-112176-6. —

Texct : 3nmekTpoHHbIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT cHUCTeMa. —
URL: https://e.Jlanbook.com/book/408671 Pexxum moctyma: nJis aBTOPH3.
I10JIb30BATENIEH.

2. |laopuensin, O. C. Xumust: 11-i kmacc: 6a30BbIid ypoBeHb : yueOHHK / O. | DIeKTpOoHHBIN
C. T'aopuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3m., crep. — pecypc
Mocksa : [TpocBemenwne, 2024. — 127 c¢. — ISBN 978-5-09-112177-3. —

Tekcr : anexkTpoHHBIN // JIaHb : 3JIGKTPOHHO-OMOJIMOTEUHAs CHCTEMa. —
URL: https://e.Jlanbook.com/book/408668 Pexxum nmoctyma: 1ajs aBTOpH3.
I10JIb30BATENIEH.

JOTTOJIHUTEJIbHAS JIMTEPATYPA

1. |Epemun, B. B. Xumus: 10-it knacc: yriryO€HHBINH ypOBEHD : y4eOHUK / B. | DieKTpoHHBIH
B. Epemun, H. E. Ky3smenko, B. . Tepenun [u ap.] ; nox penakuueit B. pecypce
B. Jlyauna. — 10-e u3x., crep. — Mocksa : [Ipocsenienue, 2023. — 446
c. — ISBN 978-5-09-107226-6. — Tekcr : anekTpoHHsblit // JlaHb
AIIEKTPOHHO-OMOIMOTeUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/334892 Pexum jgoctyma: Ui aBTOPHU3.
10JIb30BATENEH .

2. |Epemun, B. B. Xumus: 11 kmacc: 6a30BbIil ypoBeHb : yueOHUK / B. B. | DnextpoHHbII
Epemun, H. E. Ky3pmenko, A. A. Ipoznos, B. B. JIlynun ; non pegakuuei pecypc

B. B. Jlynuna. — 9-e u3a., crep. — Mocksa : [Ipocsemenue, 2022. —
223 c¢. — ISBN 978-5-09-087938-5. — Tekcr : anexkTpoHHbIi / JlaHb :
AEKTPOHHO-OUOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/334901 Pexxum poctyma: Qs aBTOPH3.

MOJIL30BAaTEJIEH.




5. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM
JAUCHUTTJIMHBbI

Kontponb u oIleHKa pe3yJabTaTOB OCBOCHUS y4yE€OHON  AUCHUILIAHBI
OCYIIECTBIIACTCS MpenojaBaTesieM B (GOpME TEKYIIEro KOHTPOJS yCIEeBAEMOCTH U
MIPOMEKYTOYHOM aTTeCTalHH.

[TpoMexyTOUHAs aTTeCTaIlusl UMEET IEJbI0 OMPEACIUTh CTENEHb JOCTHKCHUS
3aIlJIAHUPOBAHHBIX PE3YyJIbTATOB OOYUEHHUs MO AUCIUIUIMHE 3a TEpUO] O0y4YeHUS.
dopma TpOMEKYTOUHOM arTecTanuu - AuddepeHIInpOBaHHBIN 3a4eT.

Texymui KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISIETCS B IMPOIECCE MPOBEACHUS
MPAKTUYECKUX 3aHATUH, OOECIeUMBACT OIEHWBAHUE XOJa OCBOCHUS JHUCIIMILIAHBIL.
@DopMBI TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH: TECTUPOBAHUE, YCTHBIN OIMPOC, JOKIIA,
BBITIOJTHEHUWE M 3al[uTa OOY4YalOIIMMUCS WHIAWBUIYAJIbHBIX 3a/laHUi, MPOEKTOB,
WCCJICAOBAHUIN U JIp.

Ne HanmeHnoBaHue TeMbl Pe3ynbTatel 00yueHus DOopMBI KOHTPOJIA
(paznena) 110 JUCUUILJIMHE
1. | Pa3nen 1. OcHOBBI CTpOEHHUS BELIECTBA. OK 01, OK 02 TectupoBanue
OK 09 YcTHBIN onpoc
2. | Pazpmen 2. XumMuuecKue peakinu. OK 01, TectupoBanue
OK 04 VYcerHbIN onpoc
KonTponbHas padbora
3. | Pazgen 3. CrpoeHue U  CBOHCTBa OK 01, OK 02 TectupoBanue
HEOPraHUYECKUX BEIICCTB. OK 04, OK 09 YcTHBIN onpoc
I1K 4.2 KonTponbHas padbora
4. | Pazgen 4. Crpoenue U  CBOMCTBa OK 01, OK 02 TectTupoBanue
OpPraHUYECKUX BEIIECTB. OK 04, OK 09 VYceTHbI onpoc
1K 4.2, 11K 4.3 KonTponsHas pabora
5. | Pasnmen 5. Kunerngeckue u OK 01, OK 02 TectTupoBanue
TEPMOJIMHAMMYECKHE  3aKOHOMEPHOCTHU OK 09, YcTHBIN onpoc
MIPOTEKAHUSA XUMUYECKUX PEAKLIUMA. 1K 4.2, 11K 4.3
6. | Paznen 6. PacTtBOpSI. OK 01, OK 02 TectupoBanue
OK 07, OK 09 VYceTHbIN onpoc
1K 4.2, 11K 4.3
7. | Pazmen 7. Xumuss B OBITY W OK 01, OK 02 TectupoBanue
IIPOU3BOICTBCHHOU JEeSATEIbHOCTH OK 04, OK 07 YcTHBIM onpoc
YeJI0BEKa. OK 09
1K 4.2,TIK 4.3

KpnTeplm OICHUBaAHHUA PE3YyJbTATOB oﬁyqe}mﬂ o JucCumiJjinHe, mKajaa

OICHUBAaHUA
KDI/ITGDI/II/I OIICHHUBAaHMA .

- YCBOGHHE NPOrPAMMHOI0 TEOPETUYECKOro Mmarepuana (00beM 3HaHUM,

riyOrHa YCBOCHUS);

- yYMEHHME Hu3JaraTh IMPOrpaMMHBI MaTepuan (4EeTKOCTb,
BOCIIPOU3BENCHUSA  y4EOHOIO

W3JI0KEHUS
Marepuana);

mMarcpuallia, TOYHOCTb

- YMCHHUC IIPUMCHATDb TCOPCTHUYCCKHC 3HAHNWA HA ITPAKTUKC.

[1Ikasa orleHuBaHUA:

PesynpTaTel caaum nuddepeHIMpoBaHHOTO 3a4eTa OIEHWBAIOTCS MO IIIKaJe

Hn IIOJIHOTAa

KOTIIMYHO», «XOPOII0», KYAOBJICTBOPUTCIBHO», «HCYAOBJICTBOPUTCIHHO.

I'paMOTHOCTb



OreHka «3a4TE€HO» BBICTABISIETCS OOYyUYarOIIEeMycCs, KOTOPBIH WMEET 3HaHUS
OCHOBHOT'O MaTepualia, MpOSBISET yYMEHHE JIOTUYHO €ro Hu3JjiaraTh, XOTS MOXET
JOMYCKAaTh HETOYHOCTH B W3J0KCHHHM MaTepHayia, HETOCTaTOYHO IPaBUIIHHBIC
(OPMYIMPOBKH; YMEET B I€JIOM MPUMEHSTH MOJydCHHBIE 3HAHUS TP BBIMIOJTHECHUN
TUTIOBBIX TPAKTUYECKUX PabOT, XOTS MOMKET HUCHBITHIBATH 3aTPYIHEHUS] MPU HX
BBITIOJTHEHUH.

OrneHka «OTJIMYHO» BBICTABISICTCA OOYyYarolmeMYyCsi, KOTOPBIA TJIIyOOKO H
MPOYHO YCBOWJI TPOTPAMMHBIM Matepuan, TMpOSBIAET 3HAHUE OCHOBHOM U
JOTIOTHUTEIILHON JIUTEPATyphl, TPAMOTHO, JIOTHYECKH CTPOMHO M apryMEHTHUPOBAHO
u3JlaraeT MaTepual, JaeT MCUEPIBIBAIOIINE OTBETHl HA MOCTABJIEHHBIC BOMPOCHL. B
OTBETEC TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOW, MPU ATOM OOYYAIOIIMICS HeE
3aTPYAHSIETCS C OTBETOM NPU BHUIOM3MEHEHHWH 3aJaHMsi, CBOOOJHO CIpPAaBISETCS C
MPAKTUIECKUMH 33 TaHHUSIMU.

OreHKa «XOpPOIIO» BBICTABIACTCS OOy4aromeMycs, TBEPAO 3HAIOMIEMY
IPOTPaMMHBIA MaTepuall, KOTOPBIA H3JIaraeT ero rpaMOTHO U IO CYIIECTBY, HE
JOITYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, IPABUIHBHO MPUMECHSIET
TEOPETHUYECKUE TOJIOKCHHUSI TIPU PEIICHWH TMPAKTHYSCKUX BOIMPOCOB W 3ajad, HE
UCTIBITHIBACT 3aTPYTHEHUI C OTBETAMH Ha BOMPOCHI.

OrneHka «yIOBJICTBOPUTEIHLHO» BBICTABISACTCA OOyJaromemMycs, KOTOPBIH
MMeeT 3HAHUS TOJHKO OCHOBHOTO MaTepuaia, HO HEe YCBOWJI €r0 JIeTane, JoImycKaeT
HETOYHOCTH, HEJJOCTATOYHO TPABWIbHBIE (POPMYIMPOBKH, UCIIBITHIBACT 3aTPYIHEHUS
IIPY BBITTOJTHCHUH TMPAKTHIECKUX paboT.

OreHka «HEYJOBJIETBOPUTEIHHOY» BBICTABIIACTCS 00YJarOIIEMyCs, KOTOPBIN HE
3HAeT 3HAYUTEIBHOW YaCTH TPOTPAMMHOIO MaTepHajia, JOMyCKaeT CYIIeCTBCHHBIC
OIMMOKHA, HEYBEPEHHO, C OONBIIMMH 3aTPYJAHCHHSIMHU BBIMOTHSACT MPAKTHYCCKUE
paboTHLI.



JlonmosiHeHUsI U U3MeHeHHs K padoueii nporpaMMe Ha y4eOHbI 1oy

JlomonHeHust 1 U3MEeHeHUs K paboueit mporpamme Ha 2024-2025 yueOHBIM roj
no auciumiarae bJ1.09 Xumus.
B pabouyro mporpamMmy BHECEHBI CIEYIONINE U3MEHEHUSI:

B coorBerctBum ¢ llpukazom Munnpocsemenus Poccnn ot 19.03.2024r. Ne
171 «O BHeceHMHM U3MEHEHUN B HEKOTOPBIE NMPUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®@eneparuu, kacaromuecs ¢eaepaibHbIX 00pa30BaTENbHBIX MPOrPaMM
HayaJbHOTO OOIIEro OO0pa30BaHMs, OCHOBHOT'O OOIIEro oOpa3oBaHUsS M CPEIHETO
oOmiero oOpaszoBaHus» (3apeructpupoBan B Muntocte Poccum 11.04.2024r. Ne
77830) B m.3.2 Temaruueckuii TiaH W cojepkanue ydeOHou mucummuimabl bJ1.09
XuMHsi BHECEHbl H3MeHeHus cojepxkanus. Copepxanue 1.3.2 COOTBETCTBYET
MpUMEPHON padodeil mporpamMmmMe 0011e00pa30BaTeIbHON JUCITUTIIMHBI XUMHUS IS
npodeccHoHaNbHBIX 00pa30BaTEIbHBIX OpraHu3anuii, pexomeHaoBaHHoi PI'BOY
JITO UPIIO (mpotokou Ilemaroruueckoro copeta Ne 20 ot 15.08.2024r.)

B coorBerctBuu ¢ npukazom Munnpocsemenust Poccniickon @enepanun
Ne 464 ot 03.07.2024r. «O BHeceHUH U3MEHEHUH B (eiepalibHbIE TOCYIapCTBEHHBIC
oOpa3oBaTelbHbIE CTaHAAPTHI CPEIHET0 MPO(PECCHOHATBLHOTO  00pa30BaHUS»
(yrBepkzieH MunuctepctBoM toctuuuu Poccuiickoit ®enepanuu 09.08.2024 Ne
79088) n3meHeHO HAaUMEHOBAHKE OOITUX KOMITETCHIUI TUCIIUTUIAHBI:
OK O01. BsiOuparh cnocoObl pelieHust 3adad MNpoPEecCHOHATBHON IesTEIbHOCTH
MPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM
OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHAIM3a U WHTEPIpETAluU
uHpopmarun ¥ WHGOPMALMOHHBIE TEXHOJOTMU Ui BBIMIOJHEHUS  3a1a4
npodecCuoHaIbHON AeSTEILHOCTU
OK 04. DddexTrBHO B3aUMOICHCTBOBATh U padO0TATh B KOJJICKTUBE U KOMaH/IE
OK 07. CopelicTBOBaTh COXPAHEHUIO OKPYXAIOIIEH Cpelbl, peCypcocOepeKeHUIO,
MPUMEHSITH 3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHIIUIIBI OCPEkKITMBOTO ITPOU3BOJICTBA,
3¢ (HEKTUBHO NEWCTBOBATH B UPE3BBIYANHBIX CUTYAIIHIX

JlononHeHuss U W3MEHEHUs1 B pabouel mporpamMme OOCYKJIEHbl Ha 3aceIaHHU

[ILIK ecTecTBeHHO-HAay4YHBIX AUCLUILINH

«30» aBrycra 2024r. (mpotokosn Ne 1)

[Mpencenarens [THK gyj /J1.H.CmupHOBa/



JlonmosiHeHUsI U U3MeHeHHs K padoueii nporpaMMe Ha y4eOHbI 1oy

JlomonmHeHUsT U U3MeHeHus1 K paboueit mporpamme Ha 2025-2026 ydeOHBIN o
no auctumuHe BJ.09 Xwumuda: Bpazgen YciooBus peanm3aldd  yueOHOM
nucuuiuinHel  (MyHKT HMHpopMmanmonHoe oOecrieueHue y4uyeOHOW JTUCHUILIMHBI)
BHECEHBI M3MCHEHHUSI B CIIMCOK OCHOBHOM U JIOTIOJIHUTEILHON JINTEPATYPHI.

JlomonHeHus: ¥ W3MEHEHUs B pabouel mporpaMme OOCYKIIEHbI Ha 3aceIaHHH
ITIIK ecTecTBEHHO-HAYYHBIX JUCLHUILIAH

«30» aBrycra 2025r. (mpotokos Ne 1)

ITpencenarens ITLK @}7 /J1.H.CmupHoBa/



