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KAJIEHJIAPHO -TEMATUWIECKUM IUVIAH
Ha 2024/ 2025 y4yeOHBIN rox

N0 AUCHHUIIHHE O/1.12 Xumus
CHENHATBLHOCTH 54.02.01 /Tu3aiin (10 oTpacisgm)
118t 1 Kypea, [PyIbI 11a,116,13,14.17.18

HDGHOHaBaTeﬂH: (hamuIusi, MMS1, OTYECTBO)

OO6111ee KOJMYECTBO YACOB MO YYEOHOMY TUTaHy Ha
JTUCIUIIIAHY 68 4acos,

B TOM YHCJIE: TPAKTUYECKUEC 3aHITHSI
30 uac.
JIEKIINH — 384ac.

CocTaBJieH B COOTBETCTBUU C Y4eOHOM pabodei mporpaMMon, YTBEP K ICHHOM
METOANYECKUM COBETOM MPOTOKOJI Nel oT «_29» aBrycra _2024r.

(KeM yTBepiKeHa mporpaMma)




Tao6auna 1.

Kox n HaumMeHnoBanmne
(popmupyembIx
KOMIIeTeHIIMH

Oo0mmne KOMNEeTeHIINA

IInanupyembie pe3yJbTaTbl 0CBOCHHUS THCIUIIIUHBI

Oo0mue

JAucnunianHapHbie

OK 01. Beibupats
CHIOCOOBI PeIICHHUS
3agau
npoheccuoHaTbHOM
NeSITeIbHOCTH
PUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

B yactun TPYAOBOI0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAy, OCO3HAaHHE

MacTepCTBa, TPYA0II00ue;

OEHHOCTH

TOTOBHOCTH K aKTHBHOﬁ JCATCIIBHOCTHU
TEXHOJIOTHYECKOH u COLIMAIbHOMU
HAIIPaBJICHHOCTH, CIOCOOHOCTh  MHHUIIMUPOBATH,
MJIaHUPOBATh M CAMOCTOSITEIBLHO BBIMIOJIHATH TaKYHO

ACATCIIBHOCTD,

UHTEpEC pa3IuYHBIM chepam

npohecCuoHaTbHOM e TENIbHOCTH,

K

OBilaieHHe  YHMBepPCAJIbHBIMH
M03HABATEJIbHbIMHU 1elCTBUAMMU:

Y4eOHbIMHU

a) 0a30Bble JOrHYecKHe AeiiCTBHS:

CaMOCTOSITEJIBHO (dbopMynupoBaTh
aKTyaJIM3MpoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

u

yCTaHaBJII/IBaTB CymeCTBCHHbIﬁ HpI/ISHaK NJIH;
OCHOBAHUA JIA CpaBHeHI/ISI, KJIaCCI/I(bI/IKaHI/II/I 51
00001IEeHHS;

OIpCACIIATL MLCIU OCATCIIBHOCTH,
[MapaMCTPbl U KPUTCPHUU UX NOCTHUIKCHUS

3a1aBaTh

BIaJ€Th CHCTEMOM XMMHYECKMX 3HaHUH, KOTopas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XUMHUYECKHW  DJIEMEHT,  aToOM,
PIIEKTpOHHAst 000JI0YKa aToMa, -, p-, d-371€KTpOHHBIE OpOUTATIN
aTOMOB, MOH, MOJIEKYJIa, BAJEHTHOCTb, JEKTPOOTPULATEIBHOCTD,
CTENIEHb OKHCICHMs, XUMHUYECKas CBs3b, MOJIb, MOJIIpHas Macca,
MOJISIPHBIA  00bEM, YIJIEpPOAHBIM CKeleT, (yHKIMOHAJIbHAs Tpymma,
paguKan, M30MepHs, H30Mepbl, TOMOJOTMYECKUI psi, TOMOJIOTH,
YIJIEBOAOPOABI,  KHCIOPOA- M A30TCOJAEpIKAIIME  COCIUHEHMS,
OMOJIOTMYECKH AKTUBHBIE BellecTBa (YIJIEBOABI, JKUPBI, Oenkn),
MOHOMEp, TOJMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSPHbIC
COCAMHCHUA, KPUCTANIMYCCKAsA PCIICTKA, TUIIBI XHUMHUUYCCKHUX peaKLII/Iﬁ
(OKMCIIUTENIbHO-BOCCTAHOBUTENBHBIE,  9K30-U  DHJIOTEPMHYECKHE,
peakluuu HOHHOTO OOMEHa), pacTBOP, JJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
DIIEKTPOJIMTUYECKAs — JUCCOIMALMS, OKUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHUYECKOM peaKlnu, XMMHYECKOE pPAaBHOBECHE), TEOPUU H
3aKOHBI (T€OpUs XMMHMUYECKOTO CTPOEHMsI OpraHMYecKux Bemiects A.M.
bytieposa, Teopust ANEKTPOIUTHUECKON JIICCOIIMALINH,
nepuoanueckuil 3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMCPHOCTH, CUMBOJIMYECKHN  SI3BIK XHUMHU, (baKTOHOFI/I‘IGCKI/IC
CBEICHHS O CBOWCTBAaX, COCTaBe, MOIYYCHUH Oe3omacHOM,
MCIIOJIb30BaHUM BaXKHEHIINX HEOPTaHUYECKUX U OPraHUYECKHX BEIECTB
B OBITY M IIPAKTUYECKOMN EATEIIbHOCTH YEI0BEKa;

u

YMCTh BBIABJIATH XAPAKTCPHBIC MPU3HAKU U B3aUMOCBA3b U3YUYCHHBIX|
HOHSITI/II>'I, NPpUMCHATH COOTBCTCTBYIOIIMUC TIOHATUA IIPpU OIHCAHHN
CTPOCHUSA U CBOICTB HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX




- BBIABJIATH 3aKOHOMCPHOCTH MW MPOTHUBOPECYHA B
[PaCCMaTpUBACMBIX SIBJICHUAX

- BHOCHTD KOPPCKTUBLI B ACATCIIbHOCTD,
OLICHUBATL COOTBCTCTBUC PE3YIIBTATOB  IICJIAM,
OLICHUBATh PUCKHU HOCJ'IG,Z[CTBI/Iﬁ JACATCIIBHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPH PEIICHUN
PKU3HEHHBIX POOJIeM

0) 0a30BbI€ HCCIEA0BATEIbCKHUE JIeliCTBHS:

- BJIAJICTh HABBIKAMH YYEOHO-HUCCIIEI0BATENHCKON 1
HpOCKTHOfI JACATCIIbHOCTH, HaBBbIKaMU
paspenieHus mpooeM;

- BbIABJIAATH MPUYUHHO-CIICACTBCHHBIC CBA3U U
AKTYAJIM3UPOBATh 3a/1a4y, BBIJABUI'dATb T'UIIOTC3Y €€
[PCIICHNA, HaXo0OduThb APTYMCHTBI JUIA

J0Ka3aTrCjIbCTBa CBOHX YTBer(HeHHﬁ, 3aJaBaTb

napaMeTpbl U KPUTEPUU PEIICHHUS,

- AHAJIM3UPOBATHL IMOJJYUYCHHBLIC B XOJAC PCHICHHA
3ala4n pPE3yIbTaTbl, KPHUTHYCCKU OLCHUBATH HX
JOCTOBCPHOCTb, MPOrHO3UPOBATL H3MCHCHUC
HOBBIX YCJIIOBUSIX,

B

- YMCThH IICPCHOCUTH 3HAHUS B IIO3HABATCIIbHYIO U
[MPAKTHYCCKYHO obiactu KHU3HCACATCIIBHOCTH,

- YMETb UHTEIPUPOBATh 3HAHUA U3  Pa3HBIX
MPEeIMETHBIX 00JIacTel;
- BBIIBUI'ATh HOBBEIC nuacu, npennaraTL

OPUTHHAJIBHBIC ITOAXOAblI U PCIHICHUS

npeBpameHHﬁ; BBIABJIIATH B3aMMOCBsA3b XUMHYCCKHX 3HAHUM C
TTOHATHAMU n npeacCTaBJICHUAMU APyrux CCTCCTBCHHOHAYYHBIX
IIPECAMETOB;

- YMCTb HCIIOJIB30BaThb HAWMMCHOBAHHA XHWMHUUYCCKUX COGI[I/IHCHI/Iﬁ

MEKIYHAPOJAHOTO COK3a TEOPETHYECKOW M NPHUKIAJHOM XUMHHU WU
TPUBHUAJIIBHBIC HAa3BaHUA BaXXHEUIITHX BCIICCTB (3TI/IJI€H, allCTUJICH,
rIAEpUH, PeHO, (OopMabICTHI, YKCYCHAs KHCIIOTA, TIIHIHH, YTapHBIA
ras, erICKI/ICJ'IHﬁ ra3z, aMMHaK, ramcHas HM3BCECTb, HEralicHas HN3BCCTh,

MIATHEBAs cola U APYTux), COCTaBIAITH  (hOPMYJIBI
HEOPraHMYECKUX M OPraHMYeCKUX BELIECTB, YPABHEHUS XHMHUYECKUX
peakuuid, OOBACHATH MX CMBICH; IIOATBEPKAATH  XapaKTEpHbIE

XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMHU U
3aNMCAMHU YPABHEHUI XUMUYECKUX PEAKIINIA;

YMETb yCTAHABIMBATh IIPUHAMIEKHOCTh U3YYECHHBIX HEOPTAHMYECKUX|
U OpPraHWYEeCKUX BELIECTB K OIPEACICHHBIM KllaccaM M IPYyIIaM
COCIIMHEHMM, XapaKTEepU30BaTb HX COCTaB M BAKHEWIINE CBOMCTBA;
ONpENeNATh BHUIBl XUMHYECKHMX CBs3e (KOBaJEHTHas, HMOHHAsd,
METaUIN4ecKas, BOAOPOAHAs), KPUCTAJUIMYECKUX  PELIETOK
BEIIIECTB; KIACCUPHUIIMPOBATH XUMUUECKUE PEaKIUH;

THIIbI

- copMupoBaTh MpEACTABIEHUS: O XMMHUYECKOH COCTaBIAIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIM XUMHUU B O3HAHUU SBICHUN
npupozbl, B (OPMHUPOBAHWU MBILUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKLIMOHAIBHOM  TPaMOTHOCTH,  HEOOXOIMMOW Ui pEeLIeHHUs
MPAaKTUYECKUX 3aJad M DKOJOTMYECKH OOOCHOBAaHHOTO OTHOILIEHHS K
CBOEMY 3/I0pOBbIO U IPUPOAHOI cpelie;

- YMETb MIPOBOJUTH PACUeThl IO XUMUYECKUM (HOpMyJiaM U ypaBHEHHSIM
XHUMHNYCCKHUX peaKIlI/IfI C HCIIOJIB30BaHUEM (1)I/ISI/II-I€CKI/IX BCJINYHMH,
XaPaKTEPU3YIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl,
oO0beMa (HOpPMaJbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA;

HCII0JIb30BATh CUCTCMHBIC XUMHUUYCCKNUEC 3HAHUSA JJIA IIPUHATUA pemeHHﬁ




- CIIOCOOHOCTD nx HACIIOIL30BAHUS B |B KOHKPETHBIX XU3HEHHBIX CUTYyaIUSX, CBA3AHHBIX C BEIIECTBAMU U MX
[M03HABATEJIBHOM U COLIMATIbHOM ITPAKTUKE [MPUMEHEHUEM

OK 02. Mcnonp3oBate |B 00J1aCTH IEHHOCTH HAYYHOI'0 MO3HAHUS: - yMeTh IUJIJAHUPOBATh U BBINOJHATH XHUMHUYECKHUH OSKCIIEPUMEHT

COBpPEMEHHBIE CPECTBA (mpeBpallleHusT OPraHMYECKUX BEIIECTB IPH HATPEBaHHH, IOJYYCHHE
- c(OpMHUPOBAHHOCTH MHUPOBO33pEHUS, .

[MOMCKa, aHaJIM3a U STUJIEHA W U3YYEHUE €ro CBOICTB, KA4ECTBEHHBIE pEaKIUU Ha
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO

MHTEPHpPETALNN . aIIbJIETH]IBI, KpaxMal, YKCYCHYIO KHCIIOTY; JeHaTypalus OElKOB Mpu
pa3BUTUST HAyKH H OOIIECTBEHHOW TPAKTHKH,

WHGPOpMAIUU HATpEBaHUU, I[BETHBIC PEAKIUU OCIKOB; MPOBOAHWTH PEAKIIMH HOHHOTO
OCHOBAaHHOTI'O Ha THAJIoTe KYJIBTYP,

WH(POPMAIIMOHHBIE oOMeHa, ONpEeeNSITh CPeNy BOJIHBIX PACTBOPOB, KAYECTBCHHBIE PEAKIIUU

TEXHOJIOTUH TSI
BBITTOJIHCHUS 33144
npodecCHoHaTbHOM
ACATCIIbHOCTHU

CIIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MecTa B
OJUKYJIBTYPHOM MUDE;

- COBEPLIEHCTBOBAHNE A3bIKOBOU
YUTATEIBCKON KYJIbTYPBI KakK CpeacTBa
B3aI/IMO,Z[eI‘/JICTBI/I5I MCKAY JIOAbMU U ITO3HAHWA MUPA,

u

- OCO3HaHUE LIEHHOCTHU Hay4YHOU

ACATCIIBHOCTH, TOTOBHOCTD OCYHICCTBJIATDH
IIPOECKTHYIO u

MCCIIEOBATEIBCKYIO JIeSATEIbHOCTD

WHUBHAYAJIBHO U B IPYIIIE;

OBiageHne  yHHBepPCAJIbHBIMH
NM03HABATEJbHBIMHU 1eHCTBUSIMMU:

yueOHbIMH

B) padoTa ¢ nHpopManmeii:

- BJIQICTh HABBIKAMHU TIOJTYYCHHUS HHPOpPMALUU W3
MCTOYHUKOB  pa3HbIX THUIIOB, CAMOCTOSATEIHHO
OCYIIECTBJISATh MOMCK, aHAIW3, CUCTEMATHU3AIHIO U
MHTEPIIpEeTalni0 NHGOPMAIIUU PAa3IMYHBIX BHJIOB U
dbopM npeacTaBieHuUs;

- CO3/laBaTh TEKCThl B pa3MUYHBIX (opmarax ¢
YU4eTOM Ha3HaueHUs WHOpMAMM U  IEJICBOM
QyJIUTOPUH, BBIOUPAS ONTHUMATLHYIO dbopmy

INATATAD TOYIIIIA 11 DIANYXIATIIINAQTIIILL®

Ha cyJib(aT-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATUOH aMMOHHSI; peliaTh
DKCIIEpUMEHTaIbHbIe 3a7aun 1Mo TeMaM "Mertamnsl" u "Hemeramns") B
COOTBETCTBUH C MPaBUIAMHU TEXHHKU O€30MacHOCTH MPHU OOpaIleHUH C
BEILIECTBAMU 1abopaToOpHBEIM  O00OPYIOBaHHEM;  IPEACTABISTH
PE3yNbTaThl XUMUYECKOTO IKCIEPUMEHTa B (OpME 3aluCH YpaBHEHHMA
COOTBETCTBYIOIIMX PEaKIUii U POPMYIHPOBATH BBHIBOJbI HA OCHOBE ITHX
pE3yJIbTaTOB;

u

- YMeTh aHaJIM3UPOBATh XUMHUYECKYI0 MH(OpPMAIHIO, TOTy4yaeMyl U3
Pa3HBIX UCTOYHUKOB (CPEICTB MacCcOBOM MH(OpMaIHH, ceTh VIHTepHET U

NpYyTHE);

- BIAJCTh OCHOBHBIMM METOJIaMH HAyYHOTO IIO3HAHMS BEIIECTB H
XUMUYCCKUX  sIBJICHUN (HAOIIOJeHHWe, W3MEpeHHe, OSKCIEPUMEHT,
MOJEIIUPOBAHUE);

- YMEeTb MPOBOJUTH PACUETHI IO XUMUYECKHM (hOpMyJIaM U ypaBHEHHSIM
XUMHUYCCKUX peaKHI/Iﬁ C HCIIOJIB30BAHUEM (i)I/ISI/ILICCKI/IX BCJINYHH,
XapaKTePU3YIONINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MAacCHI,
o0beMa (HOpMaJbHBIE YCJOBHS) Ta30B, KOJWUYECTBA BEIIECTBA,
MCIIOJIB30BaTh CHCTEMHBIE XUMHUUCCKUE 3HAHUS I TPUHSATHS PEIICHUH
B KOHKPETHBIX JKHU3HEHHBIX CHUTYAaIlUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHCHUEM




- OLICHMBaThb JOCTOBEPHOCTH,
nHpOpMalluu, €€ COOTBETCTBHE
MOpaIbHO-ITHUECKUM HOPMaM;

JETUTUMHOCTDb
IIpaBOBBIM U

- HCIIOJIB30BaTh CPCACTBA I/IH(I)OpMaI_II/IOHHLIX u

KOMMYHUKAIITUOHHBIX TEXHOJIOTUIl B peuicHun
KOT'HUTHUBHBIX, KOMMYHUKATHBHBIX u
OpTraHHU3allMOHHBIX 3aaad C C06HIOIICHI/IGM

TpeOOBaHUN APrOHOMHKH, TEXHUKU O€30MaCHOCTH,
TUTHUCHBI, PeCypcocOepeKeHus, NPaBOBBIX U
PTHYECKUX  HOPM, HOPM  WH(OPMAIMOHHON
0e30IMacHOCTH;

- BJIAQACTb HABBIKAMHW pacCIlO3HaBaHWSA W 3allWUTHI

nHopmaluy, WH(QOPMAMOHHOW  0E30macHOCTH
ITMYHOCTH;
OK 04. DdpdextuBHO | TOTOBHOCTh K CaMOpa3BHUTUIO, |- yMEThb IUIAHUPOBATh W BBINOJHATh XHUMHUYECKUNW JKCIEPUMEHT

BSaHMO,Z[CP'ICTBOBaTB nu
pa6OTaTB B KOJIJICKTHUBEC
1 KOMaHIC

CaAMOCTOATCIIBPHOCTH U CaMOOIIPECACIICHHUIO,

-OBJIaICHUC HaBbIKaMH y‘I66H0
MCCIIEIOBATEIILCKOM, IPOEKTHOM M COLMAJIbHOU
EeATEIIbHOCTH;

OBjaieHue YHUBEPCAJIbHBIMH

KOMMYHHUKATHBHBIMU /Il CTBUAMM:
6) COBMeCTHasI 1eITeJIbHOCTD:

- TIOHMMaTb W HCHOJb30BaTh IPEHMYILECTBA
KOMaH/JHON ¥ UHIUBUYaJbHOU paboThI;

- I[PUHUMATb M[CIIN COBMECTHOM JCATCIIbHOCTH,
OpPraHnu30BbIBATbL U KOOPAWMHHUPOBATDH I[CﬁCTBI/IfI 110

(mpeBpallleHusi OPraHUYECKHUX BEIIECTB IPH HArpeBaHHUM, IOJy4YECHHE
DTHJIEHA U M3YyUYEHHWE €ero CBOMCTB, KayeCTBEHHBIE pEaKIUu Ha
aNbJIETU]IbI, KpaxMal, YKCYCHYIO KHCIIOTY; JeHaTypalus OElKOB Mpu
HarpeBaHUU, IIBETHbIE peaklUH OEeNKOB; NMPOBOAUTH PEAKIMU HOHHOTO
0OMeHa, OIpeeNIATh Cpeay BOIAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIUH
Ha cynb(haT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH AMMOHMSI; PeIaTh
OKCIIEpUMEHTaJIbHbIE 3aauu 1o TeMaMm "Metamisl" u "Hemeramibsl") B
COOTBETCTBHH C IPAaBHJIAMH TEXHUKH O€30MAaCHOCTH MpPHU OOpPAIICHUU C
BELIECTBAMU 7a0opaTOpHBIM ~ 00OpPYJOBaHUEM;  MPEICTABIATH
pe3yIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3amucH ypaBHEHHM
COOTBETCTBYIOIIUX peakuii U GOpMyINpPOBaTH BEIBOJBI HA OCHOBE 3THX
[pE3yJIbTaTOB

n

CC JOCTHXKXCHHUIO. COCTABJIATH IIJIaH HeﬁCTBHﬁ,




pacipenenaTh poJid C y4eTOM MHEHHMH yYaCTHHKOB
00CYyXJ1aTh pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOpDAMHUPOBaTb M  BBINOJHATH paboTy B
YCIIOBHSIX peanbHOro, BUPTYaJIILHOTO u
KOMOMHMPOBAHHOT'O B3aUMOJIEHCTBUS;

- OCYIICCTBIIATDH IIO3UTHUBHOC CTPATCTUYCCKOC
IMOBCACHHUC B PA3JIMYHBIX CHTYALHAX, IIPOABIIATDH
TBOPYCCTBO U BOO6p8.)K€HI/Ie, OBITE HMHHUIIUMAaTHUBHBIM

OBananenue YHUBEPCAIbHBIMH
peryJISITHBHBIMH 1eiCTBUSIMH:

) NpUHATHE ceOsl U APYTUX JIIOAei:

- IPUHUMATh MOTUBBI U apryMEHTBI JIPYTUX JIIoaen
[PU aHAIHU3E PE3YNIbTATOB ACITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTHX JTFOACH HA
OIIMOKU,

- pPa3BUBAThH CII0COOHOCTH TOHUMATh MHp C IO3UIHH
PYTOro YeNoBeKa;

OK 07.
CojelficTBOBATh
COXPAHCHUIO
OKpY>Karolleu Cpebl,
PECYpCOCOEPEKEHHUIO,
MPUMEHSTH 3HAHUS 00
M3MCHCHUU KJIMMAaTa,
IMPUHIUIIBL
OEPEKITUBOTO
MPON3BOICTBA,

b dexTruBHO

B 00J1acTH DK0JIOrHYeCKOIr0 BOCIIUTAHUSA

- C()OPMHUPOBAHHOCTh JKOJIOTHUECKON KYJIBTYpPHI,
[MOHUMAaHUE BIUSHHUSA COIHMAIbHO-)KOHOMHYECKHX
NpOIIECCOB  HAa  COCTOSIHAE  TNPHPOJHOW U
COIIMAJILHOW  Cpelbl, OCO3HAaHHE TJI00ATBHOTO
XapakTepa KOJOTHYECKUX TTPOOIIeM;

- IUJIAHUPOBAHME U OCYILECTBJIECHUE JAEHCTBUI B
OKPY’KaloIlleW Cpelle Ha OCHOBE 3HAHUA Lelel
yCTOfI‘IHBOI‘O Pa3sBUTHA YCIIOBCUYCCTBA,

- chopMupoBaTh TPEACTABJICHHS: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHH B TMO3HAHUU SIBICHUN
npupoibl, B (HOPMUPOBAHUM MBIIUICHUS W KYJIbTYpPbl JUYHOCTH, €€
(GyHKIIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOMUMOW AN pellleHus
MPAKTHYECKUX 337a4 M IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3[J0POBBIO U IIPUPOJHON CPENE;

- yMeThb COONIOAATh MpPaBMJIa  SKOJOTHYECKH  IIEJIECO00pa3HOTOo
IIOBCJACHUSA B 6BITy n pr}lOBOI\/'I ACATCIBHOCTH B LCJIAX COXPAaHCHUS
CBOErO 3J0pPOBbS M OKPYKAWOIIEW NPHUPOAHOW CpEIbl; YYHUTHIBATH
OIACHOCTb BO3/ICHCTBHS Ha )KMBBIE OPIaAHU3MBI ONPECIICHHBIX




U(PPOBBIX CUCTEM

TEXHHUYECKOTO 3aJaHus Ha
POEKTHPOBAaHNE U (PPOBBIX
crcTeM

3aKa34yMKa;
VYmenus:
MPUMEHSATH METO/bI aHAJTN3a TPEOOBAHUIA.

EeNCTBOBATE B AKTUBHOE HEIMPUATHE NEHWCTBUM, MPUHOCIIIMX BPEBEUIECTB, IOHUMAsl CMBICII MTOKAa3aTelIs MPEAeIbHON T0MYCTUMOMN
YpEe3BBIYANHBIX OKpY’KaloIlleu cpeae; KOHIICHTPAN!
CUTYaLHSIX
- YMEHHE TPOTHO3HPOBATh  HEOIATONMPHUATHBIC
PKOJIOTUYECKUE TIOCHEACTBUSL NPEANPUHUMAEMBIX]
NIEUCTBUM, IPEIOTBPAILATh UX;
- paclHpeHue OIbITa NEeITeIbHOCTHU
PKOJIOTUYECKOW HAaIpaBJI€HHOCTH;
- OBJIAJCHUE HaBBIKaMHU y4aeOHO
MCCIIEIOBATEIILCKOM, TPOEKTHOM M  COLMAJIbHOU
TeITeILHOCTH,
Taoauma 2
IpodeccnonanbHbie KOMIIETEHIIUMN *
Bun Koa u HauMeHOBaHUe IToxa3zaTenn ocBOeHUS KOMIETECHIINMH JAucnunianHapHbie
JeATEeILHOCTH KOMIIeTEeHIIHH
1IM 1. K 1.1 [ I[pakmuueckuu onvlm: - yMeTb uuTaTh T3, MHCTPYKIIUU, METOIUYECKHUE
[TpoekTupoBanue |AHanM3UPOBATh TPEOOBAHUS  [BBISBJICHHE MIEPBOHAYAIBHBIX TPEOOBaHHI [PEKOMEHIALUY [IPU BBIIOIHEHUHU JJAOOPATOPHBIX,

IMPAKTHUICCKUX BaI[aHHﬁ, PEIICHUHU MPAKTHKO-
OPUCHTHPOBAHHBIX SaﬂaHHﬁ, KeicoB

NK 1.2

Pa3pabaThiBaTh CXEMbI
PJIEKTPOHHBIX YCTPOMCTB Ha
OCHOBE UHTETPAIIBHBIX CXEM

3a1aHUCM

[Pa3HOM CTEIIEHHU MHTETPALU B
COOTBETCTBUM C TEXHUUECKUM

Snams.

- HOMEHKJIaTypy OCHOBHBIX
Pas03JIEKTPOHHBIX KOMIIOHEHTOB, 0a30BbIX
HECYIIMX KOHCTPYKLHN PaIu03JIEKTPOHHBIX
CPEJICTB;

- TpeOOBaHUs OXpaHbl TPY/1a, OKAPHOM,
[IPOMBILIIEHHOW, YKOJIOTUYECKON
0e301acHOCTH

- YMCTB HUCIIO0JIb30BAaTh HAMMCHOBAHUA XUMHUYCCKUX
COCI[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COH03a TeOpeTI/IquKOI‘/JI u
HpHKHaI[HOﬁ XUMHHU U TPUBHUAJIBHBIC HA3BAHUA
Ba)KHEHIITNX BCIIICCTB,

- YMCTh YCTaHABJIMBATh MPHUHAJIC)KHOCTh U3YUCHHBIX
HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB K
OIIPCACIICHHBIM KJIaCCaM U I'pyniiamMm COCHHHCHHﬁ,

XapaKkTEpU30BaTh UX COCTAB M Ba)KHEHIIINE CBOMCTBA,;




- BJIaJIETh CUCTEMOI XUMUYECKUX 3HAHUN (XUMUYECKUI
HIIEMEHT, aTOM, HOH, MOJIEKYJIa, BAJIEHTHOCTb,
HIIEKTPOOTPHUILIATEIHLHOCTD, (YHKIIMOHATIbHAS TPYIINA,
paauKai, u30Mepusi, U30MepPbl, MOHOMEP, MOJIUMED,
CTPYKTYPHOE 3B€HO, KpUCTAJNINUECKAas peIeTKa, TUTIbI
XUMUYECKHUX PEaKILU, pacTBOP, FIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAS] TUCCOLNALINS,
OKHCITUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMUUYECKOU
peaKIum, XuMUIECKOe PaBHOBECHE), TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, CHMBOJIUYECKUH S3bIK XUMHH,
dakTonornyeckue CBEACHUs O CBOWCTBAX, COCTABE,
MOJIy4YeHUH ¥ 0€301MaCHOM HUCTIOIb30BAHUH BaXKHEUIIINX
HEOPraHUYECKUX U OPraHNYECKHUX BEIIECTB B OBITY U
MPaKTUYECKOU JEATETLHOCTH YEJIOBEKA;

- YMEHHE pelaTh IPAKTUKO-OPUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHNsl HA CBOWCTBA, COCTaB,
rnoJyueHue 1 0e30rmacHoe MpUMEHEHHE BEIIeCTB B
MPaKTUYECKON e TEIbHOCTH.

M 2.
[IpoekTupoBanue
YIIPaBIISIOLIUX
[IpOrpaMm
KOMIIBIOTEPHBIX
CUCTEM U
KOMILIEKCOB

NK 2.1

[IpoekTupoBars,
pa3pabaThIBaTh U OTJIAXKUBATH
[IPOrPAMMHBIN KO MOLYJIEH
YIPABJISIOIUX [IPOTrPAMM.

\[Ipaxmuyueckuil onvlm.:

- COCTaBJIEHUS (OPMATUZOBAHHBIX
OIMCAHUM PEIICHUH ITOCTaBICHHBIX 3a/1a4 B
COOTBETCTBUM ¢ TpeboBaHusMH T3;

- pa3pabOTKHU aJIrOPUTMOB PEIICHUS
[OCTaBJIEHHBIX 3a]1a4 B COOTBETCTBUU C
TpeboBanusMu T3;

Ymenusa:

- HCII0JIb30BAaTh METO/IbI U TPUEMBbI
dbopmanuzanuu 3anay;

- HCIIOJIb30BAaTh METO/IbI U IPUEMBbI
QITOPUTMU3ALIUH [TOCTABICHHBIX 3a/1a4;

- HCIOJIb30BaTh IPOrPaMMHBIE ITPOYKThI
muist rpaprueckoro oToopakeHus

QJITOPUTMOB;

- YMEHHE YCTAHABJIMBATh CBSI3U MEXY CTPOSHHEM
AQTOMOB U MOJIEKYJI M UX CBOWCTBAMH;

- YMEHHE pelaTh NPaKTHKO-OPUEHTHPOBAHHBIE 3a]jauu
C MPUMEHEHUEM 3HaHUH aJTOPUTMOB PELICHHUS;

- YMEHHE COCTaBIISITh AITOPUTMBI PELLICHUS
TEOPETUYECKHUX M MPAKTHYECKHUX 33/1a4;

- YMEHHE MPaBUIBHO O(OPMIISITH OTYETHI O
BBITIOJTHEHUH JTa0OPATOPHBIX paboT;

- 3HAaHUE U YMEHHE TIOCTPOCHHUS JIOTUYECKHX CXEM,
MOKA3bIBAIOIINX B3aUMOCBSI3H MEXKIY KiIaccaMu
BEIIIECTB, MEX/1y CTPOCHHEM U CBOMCTBAMHU, MEKIY
cBoiicTBamMM U criocobamu (00JacTsIMKU) TPUMEHEHHUS C
MCIIO0JIb30BaHUEM ITPOrPaMMHBIX IPOIYKTOB JJIst
rpaduaeckoro 0ToOpakeHNUs;




- IPUMEHSTh CTaHJIAPTHBIEC AIITOPUTMBI B
COOTBETCTBYIOLIUX 00TaCTIX;

- IPUMEHSTh HHCTPYMEHTAapUil IS
CO3JJaHUS M aKTyaJIN3alHsl HCXOIHBIX
TEKCTOB MIPOTPAMM;

- JOKyMEHTUPOBATh MPOU3BE/ICHHbIC
neiicTBUS, BBISIBJICHHBIE TPOOJIEMBI U
CIIOCOOBI UX YCTPaHECHUS;

Snanus:

- METOJIbI ¥ IPUEMBI (hopManu3anuu u
QITOPUTMU3AINH 33]1a4;

- QJITOPUTMBI PELICHUS TUIIOBBIX 337a4,
007acTH U cIOCOOBI X NPUMEHEHUS.

- YMEHHE ITPUMEHSATH MPOTPAMMHBIE IPOYKTHI JUIS
CTPYKTYPHBIX (POPMYII [0 CUCTEMATHYECKUM H
TPUBHAJIBLHBIM Ha3BaHUSM BEILECTB;

- YMEHHUE IIPUMEHSATH IIPOTPaMMHBIE IIPOLYKTHI JUIs
CO3JJaHUSI NHTEJUIEKTYAJIBHBIX KapT M OMTOPHBIX
KOHCIIEKTOB I10 3aIaHHBIM TEMaM.

1M 3.
TexHuueckoe
00CITy)KMBaHUE U
PEMOHT
KOMITBFOTEPHBIX
CUCTEM U
KOMILJICKCOB

[K 3.1

[Ipon3BOUTE KOHTPOJIIb
napaMeTpoB, IUarHOCTUKY U
BOCCTAHOBJICHHE
PaboTOCTIOCOOHOCTH
1U(POBBIX YCTPOUCTB
KOMITbIOTEPHBIX CHCTEM U
KOMIUIEKCOB

VYmenus:
- BBITIOJTHATH TTOWCK J1Ie(DeKTOB 1

HEUCTPAaBHOCTEH IU(POBBIX YCTPOHCTB; -

COOJII0/1aTh TEXHUKY O€30MaCHOCTH U
MPOMBIIIJICHHOW CAHUTAPHH TIPU
[IPOBEJCHUH PadoT.

- 3HaHUE CBOWCTB OCHOBHBIX KJIACCOB

HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB;

- YMEHHE 10 HAa3BaHMIO OINPENEIATH KJIAcC BELIECTB U
OMMCHIBATh BEIIECTBO, IPOTHO3UPOBATH €r0 CBOMCTBA
[IPYU ONPEJEIICHHBIX yCIOBUIX;

- IMETb NPEACTaBIEHUE O pabOTe C BEIIECTBAMH Pa3HBIX
KJIACCOB OIIACHOCTH;

- YMEHUE pelaTh NPaKTUKO-OPUEHTUPOBAHHbBIE 3aJaHUS
Ha UICHTU(UKALIIO, XapaKTEPUCTHKY U

IMPOTrHO3UPOBAHUC CBOMCTB BEIIECTB.




NeNe HauMmeHoBaHue pa3aeiioB, TeM, 3aHATHH Kon- | Kanenpap | Bun | Harsaanele | 3apanus pis IIpum
3aHATHH BO | HbIE 3aHAT | mocoous CaMOCTOSITeIbHOM e4aHu
4acoB | CPOKHU ui padoThI CTYACHTOB e
H3y4eHHus
(Mecsin)
1 2 3 4 5 6 7 8
Pasnen 1. OcHOBBI CTPOCHHUS BeIIeCTBA 10
Tema 1.1 CtpoeHne aTOMOB XMMHUYECKUX 3JIEMEHTOB. Y4eOHUK «XuMHus
1 1xnacc» 6a30BbIi
CoBpeMeHHast MOZAEIIb CTPOEHUS aToMa. YPOBEHb
CHUMBOJIMYECKUN A3BIK XUMUH. XUMUYECKUI 3JIEMEHT. O.C.I'abpuensH §1
OnexkTpoHHas KoHpurypauus aroma. Knaccupukanus Craiin Pacuer konuuecTBa
1 XUMHYECKHX 3JIEMEHTOB (S-, p-, d-2JIEMEHTHI). 2 CEHTSIOph J IIPOTOHOB, HEUTPOHOB,
BanenTHble 351€KTpOHBI. BasnleHTHOCTE. DneKTpOHHAas MpE3CHTAIIHA 9JIEKTPOHOB B aTOMax
IpHUpOJIa XMMUYECKOH CBSI3U Ppa3IMYHBIX
DIEKTPOOTPULIATENBHOCTD. XUMHYECKHUX
AJIEMEHTOB.
Tema 1.2 Buasl XuMHU4YeCKOH CBS3H. VYueOuuk «Xumus
1 1xnaccy 6a30BbIi
. Cxembl
2 ONEeKTpOHHAs NPUPOJa XUMUYECKOU cBs3u. MloHHas, 2 P 1 MITICCKIX }éprFHg
KOBaJICHTHAs1, METAJUIMYECKAs, BOAOPOIHAs CBSI3CI -L.1 abpuciin
XUMHUYECKHE CBSI3U U CIIOCOOBI €€ 00pa30BaHUsl. §§ 3-6
Tema 1.3 Pemenue 3amaHuii Ha HCHOJIB30BAHUE [ToBTOpUTH CHMBOJIMKY
XUMUYECKOU CUMBOJIMKY U Ha3BaHUU COCAUHECHUMN. XUMHUYECKUX DJIEMEHTOB
ViHmBmyas OCHOBHBIE KJIACCHI.
3 Hcnons3oBaHre HOMEHKIATYPBl  MEXKIYHApOJIHOIO 2 CCHTSOPB IIP | HbIC KapTOUKH
COI03a TEOPETHYECKOW W NPUKIAAHOM XWMHHM U C 3a1a4amMu
TPUBUAJIbHBIX Ha3BaHUU JUISL COCTaBJICHUS

XUMHYECKHX (OpMYyN JBYXaTOMHBIX COEIWHEHHN
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(oxcumoB, Cyab(GUIOB, TMIPUIOB U T.I.) U JPYTUX
HEOPraHUYECKUX COEAVNHEHNN OT/IENbHBIX KJIACCOB.

Tema 1.4 Ilepuoanueckuil 3aKOH M TEepUOANYECKAs [ToaroroButh
cucrema xumudeckux snementoB J[.M. Menzaeneesa. COOOIIIEHUE HA TEMY
«OTKpbITHE
[Tepuonnueckuii 3axkoH u tadnuna [.1.Menaeneena. MEPUOUYECKOTO
@u3NUecKUil  CMBICT  MEPUOAMYECKOTO  3aKOHa. Mepuoieck 3aKOHa.
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHYECKHX N3y4uts cTpyKTYpY
AJIIEMEHTOB, O0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX as Tabmmuua MEePUOINYECKON
BEIIIECTB B COOTBETCTBHUU C MOJO0KEHUEM XUMUYECKOTO 2 CEHTSIOPh J Xfﬂii:g;ix TaOJHIIBL: TIEPUOJIBI
AJIEMEHTA B [Iepuonnueckon CUCTEME. (Maneie 1 60bBIINE),
MupoBo33peHdeckoe )51 Hay4HOE 3HAYEHHE rpynnsl (TaaBHas U
[Tepuoauueckoro 3aKOHa J.H. Menzeneena. oOOoYHas).
[Iporno3er JI.MA. MengeneeBa. OTKpPBITUE HOBBIX YueOHuk «Xumus
XUMUYECKUX 3JIEMEHTOB. 1 1xkmaccy 6a30BbIf
YPOBEHb
0.C.I'abpuensu §2
Tema 1.5 Pemenue npakTUKO-OPUEHTUPOBAHHBIX CocraBrienue cxeM
TEOPETHUECKMX  3alaHMi  Ha  XapaKTepu3aluio TMepuomecck CTPOCHUS U
XUMUYECKHUX AIIEMEHTOB. a5 TaGmHIa SMEKTPOHHBIX
VYcraHoBIeHHE CBSI3M  MEXKAY CTPOCHHEM AaTOMOB ) OKTAGE P MITIECKIX KOH(UTYpaIuii aTOMOB
XUMHYECKHUX 3JIEMEHTOB u MIEPUOTUYECKUM oemenop | XAMHUECKHX IEMEHTOB
W3MEHEHUEM CBOMCTB XHMHMUYECKHX 3JIEMEHTOB U HX MaJIBbIX U OOJIBIIUX
COECIUHEHU. MIEPUOIOB.
Pa3zpnen 2. Xumuyeckne peakuuu 10
Tema 2.1. Tunbel XUMUYECKUX PEAKIIHIA. VYyeOuuk «Xumus
1 1kiace» 6a30BbIi
Knaccudukanus U THOBI XUMHUYECKHX pEaKIUi C Caiin- YPOBEHb
y4acTHeM Heopranuudeckux BemectB. (CocraBiieHHe 2 OKTAGPE a1 npesentarus | O-C.['abpuensu
YpaBHEHUN  peakluil COEAMHEHUs, Pa3JI0KEHMUS, §§13-14
3aMeleHus, oOMeHa, B T.4. peaKIuid TropeHus,
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OKHCJICHHUSA- BOCCTAHOBJICHUS.

Tema 2.2 OKHUCAUTENHEHO-BOCCTAHOBHUTEIILHBIC Y4eOHuk «Xumus

pEeaKIInH. 1 1kimace» 6a30BbII

YpaBHeHHs OKUCTICHUI-BOCCTaHOBNIEHUS. CTENeHb Cxema YpOBEHBb

okucaeHus. OKUCIUTENTh U BOCCTAHOBUTEIb. okuciutenbH | O.C.I'abpuensu

CocraBieHre U ypaBHUBAaHUE OKUCIUTEIBHO- OKTAGDD T o- §19

BOCCTAHOBHUTEJIBHBIX PEAKIIUH METOIOM DJICKTPOHHOTO BOCCTaHOBHUTE

Oananca. OKHCIUTENbHO-BOCCTAHOBUTENLHBIC JTBHOM

pEaKIuy B MPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCax U peaKIuu.

JKU3HEEATSIbHOCTH OPraHU3MOB

Tema 2.3. KonudyecTBEeHHbIE OTHOIICHHUS B XUMHH. [ToBTOPUTH OCHOBHBIE

PacdeTsl o ypaBHEHUSAM XHMHYSCKUX PEAKITUH. TIOHSTHS Y 3aKOHBI

XUMHH

OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XHMHH W

pacueTsl 0 YpaBHEHHSIM XUMHUYECKUX peakiuii. Mob

KaK eIMHUIA KOJIMYECTBA BemecTBa. MoJispHas Macca. CxeMbI

3aKOHBI COXpaHEHUsT MacChl W DHEPrHuH. 3aKOH ypaBHEHUU

. OKTSI0pB [P

ABoraapo. Mossipabiii 00beM razoB. OTHOCHUTEIbHAS XUMHYECKUX

IUIOTHOCTh ~ Ta30B  PacueThl 10  ypaBHEHUAM peakuuit

XUMHUYCCKHX PEaKIUid C HCIIOJIb30BAHUEM MacCHI,

o0bemMa (HOpMalIbHBIE YCIOBHS) Ta30B, KOJIUYECTBA

BEIIEeCTBA.

Tema 2.4 DnekrtpoiuThyeckas JOUCCOLMALUS U Y4eOHuk «Xumus

WOHHBIN 00MeH. ['uaponus. Tabauia 1 1kmacce» 0a30BBIA
pPacTBOPUMOCT | YPOBEHb

Teopust >JIEKTPOJUTUYECKONW AucCconUanu. HOHBIL. n ocHoBaHuit | O.C.I'aGpuensa

ONEKTPOIUTHI, HEIIEKTPOJIUTHL. Peakuum HMOHHOTO HOAOPH 1 U COJIEH B §§17-18

obmena. CocTaBlieHHE pEaKIUid HOHHOTO OOMeHa BOJIE

MyTEM COCTABJICHUA HUX TMOJHBIX W COKpAlICHHBIX
WOHHBIX ypaBHEHUI. KHUCIOTHO-OCHOBHBIE pEaKIIUU.
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3aaHus Ha COCTaBJIICHUE NOHHBIX peakLui
VYcnoBus Uit IpOTEKaHUs peakuii HOHHOTO OOMeHa

10

KonTpoabnast padora

ITP

IToBTOpeHune

Pa3nen 3. CTpoeHue u cBOiicTBA HEOPraHUYECKUX
BElIECTB

14

11

Tema 3.1. Knaccudukanusi, HOMEHKIATypa U
CTPOCHHE HEOPTaHMYECKHUX BEIIECTB.

Knaccudukanus Heopranndeckux BemiecTB. [IpocTeie
M CIIOKHBIE BemiecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX
BEUIECTB (OKCUIbI, THAPOKCHJBI, KHUCIOTBI, COIH).
B3anmMoCBA3b HEOPraHMYECKUX BEIIECTB. ArperaTHble
coctosiHus BemiecTBa. Kpucraminueckue u amopgHbIe
BEIIECTBA.  [HWIMBl  KPUCTAUIMUECKUX  PEHIECTOK
(aTomMHasi, MOJEKYyNspHas, WOHHAs, METa/LUTUNYEecKas).
3aBUCUMOCThH (PM3UYECKUX CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMUECKOU PELIETKU. 3aBHCHMOCTD
XHMUYECKOM  aKTUBHOCTH  BEIIECTB OT  BHJA
XUMUYECKOM CBSI3W U THUNA  KPUCTAJUIMYECKOU
pemetku. [IpuanHbpl MHOTOOOpa3Hs BEIIECTB

HOSIOpb

[Tepuoanueck
ast Tabnia

[IpopaboTaTh KOHCIIEKT,

12

Tema 3.2. PemenHue mNpakTHYECKUX 3aJaHUN 10
KJaccu(UKalMh, HOMEHKJIAType M  XUMHYECKUM

dbopmyam.

Pemenne 3amaHuii Cc ydacTueM HEOPraHUYECKUX
BEUIECTB  pa3lWYHbIX  KjiaccoB  (yrapHeli ras,
VIJIEKUCIBIA  Ta3, aMMHaK, TalleHas  HM3BeCTb,

HOS0pb

ITP

CxeMsI
KI1accuguKai
MM OCHOBHBIX

KJIaCCOB
HEOPTaHUYECK

150:4
COeIUHCHHI

[IpopaboTaTh KOHCTIEKT
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HeraimieHasi M3BeCTb, MUThEBas CoOIa U JAPYTHUX):
Ha3plBaTh M COCTABJIATH (OPMYJIBI XUMHUYECKUX
BEILIECTB, ONPEEATh MPUHAAJIEKHOCTh K KJIaccy.
Ucrounnkn xumudeckod wuHGoOpMaruu  (CpeacTs
MaccoBoi uH(pOpMaluu, ceTb MHTEpHET u apyrue).
[Touck uHpopmauu o Ha3BaHUsM,
uaeHTu(UKaTOpam, CTPYKTYpHBIM GopMyamM

Tema 3.3 Mertajuisl.

VYyeouuk «Xumus
1 1xmacce» 0a30BBIA

O6mue ¢usnyeckue U  XUMHYECKHE CBOMCTBA YPOBEHb
13 MeTauioB. CriocoOb! momyyeHus. 3HaUCHHUE HOSGPB IT Cnain- 0O.C.T'abpuensu
METAJIZIOB U HEMETAJIOB B IIPUPOJE U KU3HENECATEIHHOCTU npe3eHTanus | §20, MOArOTOBUTHCA K
YCJIOBEKa MW OpPraHHU3MOB. KOppO3I/I$I MCTaJJIOB: BHBI TECTY 10 TEME
KOPPO3HH, CIIOCOOBI 3aIUTHI METAJIIOB OT KOPPO3UH «MeTaIbly
Tema 3.4 Hemerasisbl. Y4eOHuk «Xumus
1 1xmacc» 6a30BbIi
OO6mme puznyeckre 1 XMMUIECKHUEe CBOHCTBA Crraii YPOBEHB
14 HeMeTauioB. Tunu4yHbie CBOMCTBA HEMeTaIIoB [V- HOSIOPb J JTami- O.C.T'abpuensu
VII rpynn. Knaccuduxanust 1 HomeHK1aTypa lpe3cHTaluA §21
coeMHEeHUI HeMeTaoB. KpyroBopoTsl OMOT€HHBIX
AJIEMEHTOB B IPUPOJIEC
Tema 3.5 XuMuueckue CBOMCTBA OCHOBHBIX KJIAaCCOB Y4eOHuk «Xumus
HEOPraHWYECKUX BEIIECTB. 1 1kiace» 6a30BbII
XUMHYECKUE CBOWMCTBA OKCHJIOB, T'HIPOKCHIOB, Craiin YPOBEHb
15 KHCJIOT, coJiel U Jp.). 3aKOHOMEPHOCTU B U3MEHEHHUHU nexadpb J HpeseHTaLuA O.C.I'aGpuensin
CBOWCTB IIPOCTHIX BEILIECTB, BOJAOPOJHBIX COCIUHEHUN, §§22,23,24
BBICIITNX OKCHJIOB U THAPOKCHIOB.
Tema 3.6 CocraBiieHUE ypaBHEHHI [ToBTOpenune «Xumus
XUMHUYECKUX PEAKIUN C yUaCTUEM MPOCTHIX U 1 1xkmaccy 6a30BbIf
16 CJIO)KHBIX HEOPTaHUYECKHUX BEIIECTB. 1ekaGph TP CxeMbl YPOBEHB
O.C.I'abpuensx
Pelienrne xuMn4yeckux ypaBHEHHUH C y4acTUEM §§22,23,24

KHCJIOT, OCHOBaHUM M aM(OTEPHBIX
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TUAPOKCUIOB; HEOPTaHUYECKUX COJIEH,
XapaKTepU3YIOIINX UX CBOMCTBA,
KaueCTBEHHBIX peaKluil Ha CynbdaT-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHMS.

IToBTOpeHuE
17 3a4éT (KOHTpOJIbHAS paboTa) 2 eKabphb [P
1 cemectp: Jekuuii - 204ac.
NPaKTHYeCKUX 3aHATHH -144ac.
Paznen 4. CTpoeHue U CBOICTBA OPraHUYeCKUX
BellecTB
20
Tema 4.1 Knaccudukaius, cTpoeHue u Y4eOHuk «Xumus
HOMEHKJIaTypa OpraHu4eckux BemecTB. [Ipenmer 10xmace»
OpraHM4ecKod  XUMUUM. Mecrto U 3Ha4yeHue O.C.I'abpuensn,
OpPraHMYeCKOi XMMUH B CHCTEME €CTECTBEHHBIX HayK. ®.H.Mackaes,
C.YO.ITonomapés,
OCHOBHBIE ~ TIOJIO)KCHHUSI ~ TEOPUU  XUMHUYECKOTO . B.N.Tepenun
18 M AM 2 exadpb JI Craitn- 1-7
CTPOEHUS OpraHUYEeCKUX COEIMHEHHI M. -
p p o P npe3CHTanNsA 8§ » KOHCTICKT

bytnepoBa. 3aBUCHMOCTb CBOMCTB BELIECTB OT
XMUMUYECKOTO CTpOEHHs MoJyiekyl. M3omepus wu
U30MEpBHI.

[TonssiTne o QyHKIMOHANbHOM Tpynme. Pagukan.
[TpuHIMIBL KJaccuukanuu OpraHNYeCcKuX
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coenquHeHuil. MexayHapoaHas HOMEHKJIAaTypa W

TIPUHIAITBL HOMEHKJIATYPHI OpPTaHUYECKUX
coequnenuii.  Ilonatme 00  a3oTcomepkalux
COCJIMHEHUSX, OWOJIOTMYECKH AaKTHBHBIX BEIECTBAaX
(yraeBogax, KUpax, Oenkax U ap.),
BBICOKOMOJICKYJIIDHBIX ~ COEIMHEHHAX  (MOHOMED,

II0JIUMED, CTPYKTYPHOE 3BEHO)

Tema 4.2 HoMeHKIaTypa OpraHUYECKUX COEIUHEHUH
OTJICTILHBIX KJIACCOB (HACHINIEHHBIE, HEHACHIIIICHHBIE U

VYyeouuk «Xumus
10xnace»

apoMaTU4ecKHe YIJIEeBOAOPOAbI, CHHUPTHI, (PEHOIBI, By s O.C.I'abpuensH,
aJbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JIP). @®.H.Mackaes,

19 dbeBpanb IIP | Hble KapTOUKH N
CocraBieHrE TOJIHBIX U COKPALIECHHBIX CTPYKTYPHBIX CxeMbl C.IO.ITonomapés,
dbopmyn OPraHUYEeCKUX BEIIIECTB Pacuetst B.1.Tepennn
npocreiiiield  (GopMynbl  OPraHMYECKOW MOJIEKYJIBI, [ToBTOpUTH §§5-7,
UCXOs U3 3JIEMEHTHOr0 cocTana (B %) c.42 Ne7
Tema 4.3 IlpenenpHble YriaeBOAOPOAbl (aJdKaHbI M YueOHUK «XuMus
LUKJIOAJKaHbl). [opeHuMe MeTaHa Kak OJIMH U3 10xmace»
OCHOBHBIX HMCTOYHUKOB TEIJIa B IMPOMBIIIJIEHHOCTH U Craiin- O.C.I'abpuersH,

20 ObiTy.  CBOIMCTBA  NPUPOAHBIX  YIJICBOJOPOJIOB, bespars bt npe3eHTaIHs ®.H.Mackaes, )
HAXO0KJIEHUE B IPUPOJIE U MPHIMEHEHHE AJIKAHOB; Ta6THIb! C.1O.Ilonomapes,

B.!.Tepenun
§§10-11,15
c.81 Ne5-6
Tema 4.4 HenpenenbHble (alKeHbl, aJKUHBL U Y4eOHuk «Xumus
QIKAJUEHbI) M apOMaTUYECKUE  YIJIEBOJIOPOJIBL. 10xnace»
['openue aleTuIeHa KaK HCTOYHUK O.C.I'abpuensH,
BBICOKOTEMIIEPATYPHOTO IIAMEHU JIJI1 CBAPKHU U PE3KHU Cnaiin- ®.H.Mackaes,
1 METaJUIOB (deBpaib J npesentauust | C.}O.Ilonomapés,
Ta0auusl B.N.Tepenun
§12¢.98Ne3,

§13c.108Ne 4(a,6),
§14-16
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Tema 4.5 KonTpoJsbHasi pabora IToBTOpEeHUE
22 beBpanb 1P
Tema 4.6 Kucnoponcoaepkamme  COSAWHEHHS VueOHuK «XuMus
(ciupThl ¥ (heHOINBI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, 10kmacc»
aJbACTU/IBI K KETOHBI, KUPBI, YTIICBOJIbI). 0O.C.I'abpuensH,
IIpakTHyeckoe NPUMEHEHUE KHUCIOPOACOAEPKALIUX Cratin- ®.H.Mackaes,
23 COCIMHEHUI OSTWICHIJIMKONS, TJUIEepuHa, (QeHoma. MapT J npesentanus | C.1O.ITonomapés,
[IpumMenenue bopmainbaerua, aleTanbIeruia, Tabnuup! B.N.Tepenun
YKCYCHOM KHMCIOTBL. Mblla Kak COJIM  BBICIIMX §17¢.154 Ne9,
KapOOHOBBIX KHCIOT. MOIOIIHe CBOMCTBA §18c.164 Ne 1,
§19-21
Tema 4.7 A3oTcojepskaiiye COeIWHEHUs (aMUHbBI U VueOHHK «XUMHUS
AMUHOKHUCIIOTBI,  Oenku).  BbrICOKOMOIEKYISIpHBIE 10xmace»
COCIMHCHUS  (CHHTCTHYECCKHE M OHMOJOTHYCCKHU- O.C.I'abpuensH,
24 aKTuUBHBIE). MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO. MapT b Craiin- ®.H.Mackaes, )
[TonuMepu3anus STUIEHa KaK OCHOBHOE HAIPABJICHHE npesentauns | C.10.Ilonomapés,
€ro HCIIOJIb30BaHMUS. B.1.Tepennn
§§25-27,
. §7(11xui)
Tema 4.8 CBoiicTBa OpraHMYECKHUX COCAMHCHMI Koncrmexkr.
OTJICTbHBIX KJIACCOB (TPUBHAIBHAS U MEXITYHAPOTHAS
HOMEHKJIaTypa, XUMHYECKHE CBOWMCTBA, CIIOCOOBI
MOJIYYeHUS): TIpeesibHbIC (AJKaHBl M ITUKIIOAIKAHBI),
75 HenpeeNbHble (AIKEHBI, alKUHBI U alIKaJIUeHBl) H MapT T CxeMur

apOMATHYECKHUE YTJICBOJOPOJIbI, CIUPTHI W (DEHOIBI,
KapOOHOBBIEC KUCIOTHI U A(UPHI, ANbETH/IBI H KETOHBI,
aMHWHbI 1 aMUHOKHCJIOTHI, BBICOKOMOJ'ICKy.]'[S[pHI)Ie.
I'eneTrnueckas CBSI3b MEXIY KJIacCaMH OPraHUYECKUX
COeIUHEHUN
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Tema 4.9 CocraBiieHHe CXeM peakiui (B TOM YUCIe 10 [ToBTOpPUTH
MIPEUIOKEHHBIM I[EMOYKaM TIPEeBPaICHHI ), HOMEHKJIATYPY,
XapaKTEepHU3YIOIINX XUMHUYECKHE CBONCTBA HOJIy4CHHC,
OPraHUYECKHUX COENMHEHMM OTAEIbHBIX KJIACCOB, XMMHYECKHE  CBOHCTBA
26 CIIOcOOBI MX MOIYYEHHUS ¥ HA3BAHHE OPraHUIECKUX wapt p Ii?g?;gfggﬁ; 252 ;I:Ilflzle{;l;lnzmeanHx
COCIMHEHUH 10 TPUBUAIBLHOMN HIIM MEXKTyHAPOIHOU
CHCTEMaTUYECKON HOMEHKIaType. Pemenue Cxembi K1AcCoB.
NPAKTHKO-OPUECHTUPOBAHHBIX TCOPETUYECKUX 3aJaHMI
Ha CBOMCTBA OPTraHUYECKUX COCTMHEHUN OTIACIbHBIX
KJ1aCcCOB
Tema 5.0 Pemenne 3amanunii Ha WAECHTH(PUKAIUIO Onpenenenue
OPraHUYECCKHX COCAMHCHUM OTACIbHBIX KIACCOB. OTJICIBLHBIX KJIacCOB
. OpraHUYECKUX
(Ha TmpuMepe albIerujoB, Kpaxmaya, YKCYCHOU COCIMHEHM c
KUCIIOTBI, OEIKOB U T.I.) C HCIOIb30BAHUEM HX Ta6muma HCIIOIBb30BAHHEM HX
(M3UKO-XUMHYECKHX  CBOMCTB M  XapakKTEPHBIX «nentuduxa (DU3HKO-XMMUIECKHX
27 KaueCTBEHHBIX peakiuil. JleHarypamus Oenka mpu arpers 1P s CBOWCTB U XapaKTEPHBIX
HarpeBaHuU. [IBeTHBIC peakuuu OCIIKOB. OpraHHYecKuX Ka‘IeCTBveHHI)IX
Bo3unkHOBEHHE aHAJUTHYECKOTO CHUTHaja C TOYKH BEIECTBY» pcaKnuuu.
3peHUs XHMHYECKHUX TIPOIECCOB TIPH MPOTEKAHUU
Ka4yeCTBEHHOU peakuuu, IO3BOJISIONIEH
UICHTU(UIIUPOBATh TPEIJIOKCHHBIE OpPraHUYECKHe
BEIIIECTBA.
Paznen 5. KnHernmueckne M TepMoaMHAMHMYeECKHe
3aKOHOMEPHOCTH NMPOTEeKAHUS XHMHYECKHX
peaxuuit
Tema5.1.CxopocThb XUMHYECKHUX pEaKINi. «Xumus 11xmacey
XUMHUYECKOE PABHOBECHE. 0a30BbIl YPOBEHB
28 CKOpOCTh peakliM, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX anpenb JI CxeMbl O.C.I'abpuensin

(GakTOpoB:  TPHUPOJBI  PEArHPYIOIIMX  BEIIECTB,
KOHIIEHTPAlMHU PEarupyrolux BEIIECTB, TEMIIEPATYPbI

§§15-16, xoHCTIEKT
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U IUIOLIAM PEaKUMOHHOM NOBEpPXHOCTU. TeruoBble
3hpdexThl  XUMHUYECKMX ~ peakmui.  OJK30- U
SHAOTEpMUYECKHE peakunu.OO0paTUMOCTh PEAKIMA.
[Ipunuun Jlelllarense. XuMuuecKoe paBHOBECUE U €T0
CMeEIIeHHE NOJT ACHCTBUEM Pa3IHUHbIX (PaKTOPOB.

Tema 5.2 Penienne ImpakTHKO-OPUEHTHPOBAHHBIX
3aganuii Ha npuMeHenue npuHimna Jle-Illarenpe s

[ToBTOpUTH «XUMUSA
1 1kmacce» 0a30BBIA

HaxOJCHUs HANpaBJICHUS CMEUIEHUs pPaBHOBECHS YPOBCHb
XUMHUYECKON PeaKkiuu U aHaiau3 (PakTOpOB, BIMSIOMINX W umyans O.C.I'abpuensin
29 Ha CMEIIEHUE XMMHYECKOTO PAaBHOBECHS, B T.4. C anpens P | mere kapTouxH §§15-16, npopaGorars
MO3UIMI IKOJIOTHYECKH 1EIecO00pa3HOro MOBEACHUS CxeMEI KOHCTICKT
B OBITY W TPYAOBOH JEATEIBHOCTH B  LEJAX
COXpPAHEHHS CBOETO 3I0pPOBbSl U  OKpYXaroulei
MIPUPOJTHON CpEIbI.
Pa3nes 6. PacTtBopsl
Tema 6.1 [lonsiTue o pacTBOpax. «Xumus | 1kmace»
PactBopeHne kak (U3MKO-XMMHUYECKHH mpolecc. 0a30BbIil ypOBEHb
PactBopei. CrocoObl TPHUTOTOBJICHHS PACTBOPOB. 0O.C.T'abpuensu
PactBopuMocTte. MaccoBas Joisi  pacTBOPEHHOTO Caiiz- §§,11,12,17, xoncrext
30 BEILIECTBA. Cwmpicn ITOKa3aTest MIpEeAEIIEHO alpeiIb I npe3eHTaIHs

IIOHyCTHMOﬁ KOHLOCHTpAllUK U €Tr0 HCIOJIb30BAHUC B
OLICHKC 9KOJIOTHYECKOI 0€30IaCHOCTH.
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Tema 6.2 MccaenoBaHue CBOMCTB pacTBOPOB.
Pemienne 3aga4  Ha MPUTOTOBIEHUE PACTBOPOB

IToBTOpUTH «XUMUA
1 1xmacc» 6a30BbIi

3aJJaHHON (MaccoBOM, %) KOHIIEHTpAIUH (C MPAKTHKO- YPOBEHb
OPUEHTHPOBAHHBIMU  BOIPOCAMH) U ONPEIEIEHHE Nupusunyans | O.C.I'aGpuensn
31 cpelbl BOAHBIX PACTBOPOB. Mai IIP | nble kaprouky | §§12,17. TlpopaGorats
Cxembl KOHCIIEKT.
Pemenrie  npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX
3aJaHUi Ha PacTBOPBI, MCIIOJIb3yeMble B OBITOBOW WU
IIPOU3BOJICTBEHHON J€SITEIbHOCTH YEJIOBEKA.
IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJdEP/KAHUE
(coaep:kaHMe NMPHUKJIATHOTO MOTYJIA)
Paznen 7. Xumusi B ObITY W NPOU3BOJACTBEHHOM
JAeATEeJbHOCTH YeJI0BeKa
Tema 7.1 Xumus B OBITY W TNPOU3BOJCTBEHHOM Koncnekr
JEeATEIbHOCTH YEJIOBEKA.
Hoselimmue AOCTHXKEHHS XUMUYECKOW HAyKH U
XUMHUYECKON TeXHOJIOTUU. Poib XuMuM B obecrieyeHnu Craiin
32 DKOJIOTMYECKOM,  DHEPreTHUYECKOM W MNHUIIEBOU Mai J
Oe3omacHOCTH, pa3BUTUU MeauIuHbL. [IpaBuia noucka MpescHTatti
U aHaIM3a XUMHYECKON WMHGPOpPMAIUU U3 Pa3TUIHBIX
HMCTOYHHMKOB (Hay4YHas U ydeOHO-HAy4YHas JINTepaTypa,
CpeacTBa MaccoBoi nHpopmanuu, cetb MHTEpHET)
ITouck ¥ aHanu3 KEMCOB O MPUMEHEHUH XUMUYECKUX [Touck u aHaIu3
BEIIECTB Y TEXHOJIOTHUH ¢ ObImY U C yUemom oyoyuien XUMHYECKOU
npogeccuonanbHoil deamenbHoCmu no Mmemam: uH(popmannn us3
KpacKH, CTEKJIO, KepaMUKa, MAaTEpUaIbl IS Pa3IMiHBIX HCTOTHHKOB
JIEKTPOHUKHU, HAHOMATEPHUAJIbI, TEKCTUIBHBIE Craiizn- (HaydHas u  yd4eOHo-
33 BOJIOKHA, ICTOYHUKH 3HEPIUH, OPTAHUYECKUE U Maii P MpesenTaIHs HaydHai  JHTCpATypd,
MUHEpaJbHbIE YI00peHus, IEKapCTBEHHbIC BELIECTBA, Biteopormik cpeiacTna MacCOBOM
OBITOBAsI XUMMUSL. nHpopmalyH, ceTb
HNHuTepHeT)

3ammTa: IlpencraBineHue pe3yiabTaTOB — pPELICHUS
KelicoB B (opMe MHUHHU-IIOKIaNa C TMpe3eHTaIue,
BUJICOPOITMKA, pa3pabOTKH MaKeTa caifTa u JIp.
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[ToBTOpEHME.

34 JuddepenunpoBaHHbIii 3a4€T 2 Mait 1P
384. 21
Hroro: 68 304.
np.

eHa ButanbesHa

OATBEPX/Jalo TOT
AOKYMeHT
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