OENEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/I?KETHOE OBPA30BATEJILHOE
YYPEKJEHUE BBICHIEIO OBPA30OBAHMUSI
«IATECTAHCKHUI I'OCYIAPCTBEHHbI MMEJATOT MYECKHIA
YHUBEPCHUTET UM. P.'AM3ATOBA»
INPOPECCUOHAJILHO-IIEJATOT'HYECKU I KOJUIEIK
KA®EJIPA TIPO®ECCHOHAJIBHBIX JUCHUATIJIVH

;xdu. N

g
‘/”-»"' “‘(/\

yT WIIAJ@
.aﬂbHMKa’YMV
£ {é 7 Pll l"amxmes

oM L;é 7025 r.

PABOYAS ITIPOTPAMMA JJUCIIMITJIMHBI
C00.01.09 XUMMU L

Hanpag.enne noarorosku: 40.02.04 IOpucnpyneHst

Kaanduxkanus: opuct

Cpoxk odyuennsi no OIL: 2r.10mec. (ounas gopma), 3r. 4mec. (3aounast hopma)
®opma 00y4eHHsI: 0YHAs, 3a04HAasT

OdpazoBareabnsrii cranaapt: (GPI'OC) Ne 798 o1 27.10.2023

Maxauxana 2025



AsTop(br)-coctaButenb(u): Daunona JI.M.

IIporpamma yTBep:kiena Ha 3ace/laHHAX:

Kadenpsr 00meoGpa3oBaTebHbIX JUCIHIIIMH
(npomoxon Ne 2 om «21» smeapss ~ 20252.)

3as. kadenpoii: [{ubuposa K.C., k.pu3-mar.H. (M' %Z é/ ﬂ/ 2025 .

(PUO, yuenoe 3panne) (rmoanucs) (nara)

[lerarornyeckoro coera mpopecCHOHaIBLHO-TIEIarorniecKoro
xosepka JIITTY um.P.I'am3aroBa
(npomoxon Ne2 om «25» ¢hespans 2025 2.)

ITpencenarens Marapamos 1A, K.1.H., TOIEHT xf. OX Maw A
(®HO, yueHoe 3BaHHE) TMOJIMTHCH) (nara)

Vuedno-merouueckoro cosera JAITIY um. P.I'am3arosa
(npomoron Ne 4 om «o3f"_ O 20252,

n”
[pencenarens YMC: a.¢.1., npodeccop, udupos M.A. W%“%/ S, 08. 6%

(®UO, yueHoe 3BaHKC) (nonmf'cs) (nara)




1.0BIIASI XAPAKTEPUCTUKA PABOUYEM ITPOI'PAMMBI YYEBEHOI
JUCHUIIJIMHBI COO0.01..9 XUMUA
1.1.00s1acTh IPUMEHEHHUS TPOTPAMMBI
PaGouast mporpamma y4eOHOH  NUCHMIUIMHBI  SIBISETCS  YacTbIO  OCHOBHOM
npodeccHoHaNbHOW  00pa30BaTENIFHONW  MPOTpaMMBl,  pEaJU3yeMOH TpH  IMOJArOTOBKE
CHENHAINCTOB cpeaHero 38eHa no cnenuanbuoctu 40.02.04 FOpucnpyaenuus

1.2. Llenn 1 nhaHupyemble pe3yibTaTbl OCBOEHUA AUCLUNAUHDI
1.2.1. Uenu n 3apaum ACUUNAnHbLI
®opMUpPOBAHHE Yy CTYJACHTOB MPEACTABICHUS O XHUMHUYECKOM COCTaBIISIONICH

€CTECTBEHHO-HAYYHOM KapTHHBl MHpa KAaK OCHOBBI IPHHATUSA PEIIEHUH B JKU3HEHHBIX U
IIPOM3BOJICTBEHHBIX CUTYallUsX, OTBETCTBEHHOTO ITOBEICHUS B IPUPOTHON Cpejie.

3aia4yu TUCUUIUINHBIL

1) chopmupoBaTh NOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUYECKHUX MPOLECCOB
U SBJICHUH B OKpYXXaloLel cpene, LENOCTHOM HaydHOM KapTHUHBI MHUpA, B3aUMOCBA3M U
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUS COCTABIISATH (POPMYIIBI HEOPraHWYECKUX M OPTraHWYECKHX BEILECTB,
YPaBHEHHUSI XMUMHUYECKHX pEaKIUil, OOBSICHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHUX 3KCIIEPUMEHTOB,

3) copMHpOBATH HABBIKU MTPOBEACHUS MPOCTEUIIINX XUMHUUECKUX IKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COONMIOJIEHMEM TpaBuUil Oe30MacHOro OOpalleHusi C BellecCTBaMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHS UCHOJNb30BaTh HWHMOPMAIMI0 XHMHYECKOTO XapakTepa u3
Pa3INYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHsS TNPOTHO3UPOBATH IMOCIEICTBHS CBOCH JEATENBHOCTH H
XUMHYECKHX TIPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIECCOB;

6) cdopmupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTHIKEHHM XMMHUYECKOH HayKu U

TEXHOJIOTHI JIJIsI Pa3BUTHUA COIIMAILHON U HpOHBBOI{CTBeHHOﬁ C(I)Cp.

1.2.2 TInanupyembie pe3yJabTAThl 0CBOEHUS] TUCIHUIIMHBI

Koa u IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIUIIHHBI
HaMMEHOBaHUe OO0uue JAucuunimHapHbie
(popmupyembIx
KOMIIeTEeHIU I

OK 01. Beibuparts | B 4acTu TPYAOBOIO | - BJIAJIETh CUCTEMONM XUMHUYECKHUX
CHOCO0BI pelIeHNs | BOCTIMTAHUS: 3HaHMW,  KOTOpas  BKJIIOYAET:
3a1a4y - TOTOBHOCTb K  TpPYAY, | OCHOBOIIOJIAraromiye HIOHSITHSA
npogeccuoHaIbHON OCO3HaHME [ICHHOCTH | (XMMMYECKHH  JIEMEHT,  aToM,




JIEATEIIbHOCTH
MIPUMEHUTEIBHO
pa3JIM4YHBIM
KOHTEKCTaM

K

MacTepCTBa, TPYI0JIt00ue;

- TOTOBHOCTh K aKTHBHOH
JIeATCIIBHOCTH
TEXHOJOTHYECKON u
COITMAIbHOM HAIPaBJIEHHOCTH,
CITIOCOOHOCTh MHUIIMHUPOBATH,
IJIaHUPOBATH u
CaMOCTOSTCILHO  BBIIOJIHATE

TaKYyIO ACATCIIbHOCTD,

-  UWHTEpEC K Pa3IUYHBIM
chepam  mpodeccruoHaTbHOU
JESITEIIbHOCTH,

OBJajgenune
YHHBepPCAJbHBIMU
Y4eOHBbIMH
NMO3HABATEJIbHBIMU
AeCTBUAMMU:

a) 0a3oBble JIOTMYECKHE
AeCTBUA:

- CaMOCTOSITEIIbHO
dbopMynupoBath u
aKTyallu3upoBaTh MpodIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIIUBATh

CYHIGCTBGHHBIPJI IIpU3HAK WA
OCHOBAaHHA [JId CpaBHCHMHA,

KJaccuukanuu u
0000IIEeHHS;

- ONpEeENATh (05
JESITEIbHOCTH, 3a/1aBaTh
napaMmeTpsl M KPUTEPUH UX

JOCTHIKCHUS,;

- BBIIBJISIT 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBAaEMBbIX SIBICHUSX;
- BHOCUTb KOpPPEKTHBBI B
JIeATEIIbHOCTD, OLICHUBAThb
COOTBETCTBUE pe3yiabTaToOB
LEeasM, OLEHMBAaTb  PUCKHU
IIOCJIEICTBUM IE€ATEIIBHOCTH;

- pa3BuBaThb  KPEATHBHOE

MBIIUICHAE TIPU  PEHICHUH
KU3HCHHBIX TIPOOIEM

0) 6a3oBbIE

OJICKTPOHHAA 000J104Ka aToMa, S-,

p-,  d-a/ekTpoHHBIE  OpOHTAIH
aTOMOB, HOH, MOJICKYTa,
BAJICHTHOCTb,

QJICKTPOOTPHULIATEIIBHOCTD, CTCIICHD

OKHCJICHHsA, XHMHUYECKasA CBsi3b,

MOJIb, MOJIIpHAA Macca, MOJ'IHpHBIﬁ

0o0BeM,  YIJICPOJHBIA  CKEIeT,
(byHKIMOHATBHAS rpymnmna,
panukan, H30MEpHs, H30MEpHI,
TOMOJIOTHYECKUH psiA, TOMOJIOTH,
yIJIEBOAOPOABI,  KUCIOPOI- U
a30TCcoJIepIKaIIne COCIMHEHUS,
OHMOJIOTUYECKH AKTUBHbBIE
BemecTBa  (YIJIeBOIbI,  JKHPBHI,
OclKu),  MOHOMEp,  TOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE

COCMHEHUS, KpHUCTaJITNIeCKast
pelieTka,  TUIBI  XUMHYECKHX
peakiuii (OKUCITUTEILHO-
BOCCTaHOBUTEIILHBIC, IK30-H
SH/IOTEPMHUECKUE, peakiuu
MOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIHTHI, HEDJICKTPOJIUTHI,

JJIEKTPOJIUTAYECKAST JUCCOLMALUS,
OKHCJIUTEID, BOCCTAaHOBUTEID,
CKOPOCTb XHUMHYECKOM peaKiuy,
XMMHUYECKOE PaBHOBECHE), TEOPUHU
U 3aKOHBI (TEOpHUs XMMHUYECKOTO
CTPOEHHsI OPraHUYECKUX BEILECTB
AM. byrneposa, Teopus
JJIEKTPOJIUTUYECKON UCCOLALH,

JINGE

3aKOH COXPaHCHUS

MEPUOTNYECKUI 3aKOH
Menneneesna,
Macchl), 3aKOHOMEPHOCTH,

CUMBOJIHNYECKHH SI3BIK XUMHU,

(aKTOJIOTHUECKUE  CBEACHUSA O
CBOWCTBaX, COCTaBe, MOJIYUCHUH U
0e30macHOM HCIIOJIb30BaHUH
BaXHEUIIMX HEOPraHMYECKUX U
OpFaHI/I‘IeCKI/IX BCIICCTB B 6I)ITy nu
HpaKTH‘—IeCKOﬁ OCATCIIBHOCTHU
YeJI0BEKA;

- YMCTb BBIIBJIATE XapaKTCPHBIC




Hccjie0oBaTeIbCcKue
JAeHCTBUA:
- BIIAQJICTh HaBBIKAMHU y4eOHO-

UCCIIEIOBATEIbCKON u
MIPOCKTHOMN NEeSITeITbHOCTH,
HaBBIKAMU paspenieHus
po0Jem;

- BEISIBIISITH MPUYUHHO-
CJICJICTBEHHBIC CBSI3H u
aKTyaJIM3UPOBATh 3ajauy,
BBIBUTAaTh  TUIIOTE3y  €e
pelIeHus, HAXOIHTh
apryMeHThI TUIst
JI0Ka3aTesIbCTBa CBOUX
YTBEPIKICHHIA, 3aJaBaTh
napamMeTppl U KPUTCPHUH

peleHus;
- AQHAJU3UPOBATh MOJTYYEHHbIE
B XoJe

pemicHusd  3ada4u

pe3ysIbTaThI, KPUTHYECKH
OLICHUBATh UX JOCTOBEPHOCTb,
IPOTHO3UPOBATh U3MECHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb MEPEHOCUTH 3HAHMS B
MI03HABATEIBbHYIO "
MPAKTUYECKYIO obnactu
KHU3HEIEATEIILHOCTH;

- yMeThb
3HaHUS u3 Pa3HbIX

MPEeIMETHBIX 00JacTel;

WHTErPUPOBATH

- BbIABHI'aTb HOBBIC HJICHU,
npeajaraTtb OpPHUT'MHAJIBHBIC
noAXOAbl U pCHICHUA,

- CIIOCOOHOCTH ux
UCIIOJIb30BAHMS B
O3HAaBaTEJILHOU

COIIMAIbHON MPAKTHKE

MPU3HAKU u B3aMMOCBS3b
W3YYEHHBIX TMOHSATUN, NPUMEHSITh
COOTBETCTBYIOIIME TMOHATUSA IIPU
ONMCAaHUM CTPOCHHUS M CBOMCTB
HEOPraHWYECKUX W OPraHUYECKUX
BEIIECTB M HUX NpEBpallCHUI;
BBISIBJIATH B3aHMOCBSI3b
XAMUYCCKHUX 3HAHUM C IMOHITUSIMU
Apyrux
€CTECTBEHHOHAYYHBIX MPEIMETOB;

n MNpeaACTaBICHUAMU

- yMETh HCII0JIb30BaTh
HaUMEHOBaHUS XUMUYECKUX
COEIMHEHU N MEXTYHApOIHOTO
coro3a TEOPETUUECKON u
MPUKIIATHOM XUMHH u
TPUBHAJIbHBIC HA3BaHUA
BOKHEUIIUX  BEIICCTB  (DTHUJIEH,
aleTWiIeH, rMuepuH,  (Qenom,

(dbopmanpaerua, yKCycHast KUCIIOTa,
[JIMUWH, YTapHbIX ra3, yrieKuCIblid
ras,

aMMHUaK, TramcHasd H3BCCTh,

HEramcHas HU3BCCTH, IIMTBCBAsA

APYTHUX),
HeOpFaHI/I‘leCKI/IX u

coJga u COCTaBJIAThb

(bopMmybI
OpPTraHUYECKUX BEIIECTB,
ypaBHCHHS XMMHUYECKHX PECaKIIHiA,
O00BACHATH

1704 CMBICIT,

MIOATBEPK1AaTh XapaKTEpHbIE
XUMUYECKHE CBOMICTBA BEILECTB
COOTBETCTBYIOIIUMHU

OKCIIEPUMEHTAMU U 3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;
- YMETh yCTaHaBJIUBAaTh
IIPUHAJUIEKHOCTD N3Y4YEHHBIX
HEOPraHWYECKUX M OpPraHUYECKUX
BEILIECTB K ONpeIEICHHBIM
KJaccaM W TpynmnaM COEIWHEHUH,
XapakTepu30BaTb MX COCTaB U

BaKHEMIIIHE CBOﬁCTBa; OIpCACIIATh

BUJIBI XUMHYECKUX CBsI3ei
(xoBasIleHTHaA, WOHHas,
MeTaJuTHJecKas, BOJIOPOIHAS),

TUIIBI KPUCTAINIMYCCKUX PCUHICTOK
BEIIIECTB; KJ1IacCu(UIMpoBaTh

XUMHYCCKUEC PCAKIIUU,




- cpopMupoBaThH IPEACTABICHUS: O
XUMUYECKON COCTAaBJISIOLIECH
€CTECTBEHHOHAY4YHOU KapTUHBI

Mupa, poJin XMMHH B IIO3HAHUHU

SIBJICHUH HPUPOJIBL, B
(GOopMHpOBaHMM  MBIIUICHUS U
KyJIbTYPBI JMYHOCTH, ee
(YHKIMOHATTBHOH  TPaMOTHOCTH,
HEOOXOAMMOW Ui pELICHUs
MPaKTHYECKUX 3aga4 u
9KOJIOTHYECKU 000CHOBaHHOTO

OTHOIICHUS K CBOEMY 3JIOPOBBIO H
NPUPOIHOI cpee;

- YMETh MPOBOJWUTH PACYETHI IO
bopmynam u
YPaBHCHHUSIM XUMHUYECKUX PEaKIUi

XUMHNYCCKHUM

C UCHOJB30BAaHUEM (UBNIECKHUX
BEJIMYMH, XapaKTePU3YIOIIHX
BEIIECTBA C  KOJMYECTBEHHOMN
CTOpPOHBI: MaccCHhl, obbema
(HOpMallbHBIE  YCJIOBHSI)  Ta30B,
KOJIMYECTBA BEIIIECTBA,
UCIIOJIb30BaTh CUCTEMHBbIE

XUMUYECKHUE 3HAHUS I TIPUHATUS
penieHuin B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsX,
CBA3AHHBIX C BEUIECTBAMH M HX

NPUMCHCHUCM

OK 02. Ucnionb3oBarth

COBPEMEHHBIE
cpeicTBa MIOUCKa,
aHanusa "
UHTEpIpETan
uH(popMalun "
MH(pOpPMallMOHHbIE
TEXHOJIOTUHI JUIst
BBITTOJIHEHHS 3a1a4
npodeccuoHaNBHOM
JIeSITeIbHOCTH

B obsacTn LEeHHOCTH
HAYYHOTO TMO3HAHUS:

- c(OPMHPOBAHHOCTH
MHPOBO33PCHHUS,
COOTBETCTBYIOLICTO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU u
00I11eCTBEHHOM MPAKTHUKH,
OCHOBaHHOTO JHanore
KYJIBTYp, CHOCOOCTBYIOIIETO

OCO3HAaHUIKO CBOCTO MECTAa B

Ha

MOJUKYJIBbTYPHOM MHUPE;
- COBEPIICHCTBOBAHUE
SI3BIKOBOM M YNTATEIBbCKOM
KYJIbTYpPbI
B3aNMOJICHCTBHSA

KaK  CpeJICcTBa
MEXTY

JIIOABMH U TO3HAHUA MHUPA,

- YMCTh IJIaHUPOBATH U BBITNIOJIHATDH

XUMHUYECKUN SKCIEPUMEHT
(mpeBpareHus OpraHMYECKHUX
BEIIECTB pu HarpeBaHuu,

MOJIYUYCHHEC OTWUJICHA W HU3YUYCHHC

€ero CBOWCTB, KadeCTBEHHBIE
peaKHI/II/I Ha aJlbACTUABI, KanMa.]'I,
YKCYCHYIO KHUCJOTY; J€HaTypalus
OENKOB MPU HAarpeBaHUU, IBETHHIC
peakuuu  OENKOB;  TPOBOAUTH
peakiuu HOHHOT'O oOMeHa,
ONpEeNIENATh cpeny BOJHBIX
pacTBOpOB, KadeCTBEHHBIE
peakmuu Ha cynabdart-, kapooHat- u
XJ'IOpI/I,ZI-aHI/IOHI)I,

Ha KaTuoH

aMMOHUS, peuiaTtb

OKCIICPUMCHTAJIBHBIC  3ada4yu 110




- OCO3HAHHUC OCHHOCTH

HAay4YHOU eI TETbHOCTH,
TOTOBHOCTD OCYIIECTBIISITh
IIPOEKTHYIO u
HCCIIEA0BATENIbCKYIO
JeATEeIbHOCTh UHANBUIYAIBHO
U B IPYyIIIE;

OBananenue
YHHBEPCAJbHbIMH
yuyeOHBbIMHU
MO3HABATEJIbHBIMU
AeCTBUAMMU:

B) pabora ¢ undgopmanmeii:

- BIIAJIETh HaBbIKAMU
noiyuyeHuss uHGOpMalUu U3
HMCTOYHMKOB PA3HBIX THIIOB,
CaMOCTOATEIIBHO
OCYILECTBJISATh TTOMCK, aHAJIU3,
CHCTEMaTU3aLUIO0 u
WHTEPIIPETANNI0 WH()OpMAIUN
pa3iIMyYHbIX BUAOB U (opm

MPEJICTaBJICHHUS,
- co3laBaTh  TEKCThl B
pa3auuHbIX  QopmaTax  C
y4eToM Ha3HAYCHUS
uHpopManuu W IEJIEBOM
ayAUTOpHH, BBIOUpas
ONTHMAJIILHYIO bopmy
MIPEACTABICHUS u
BHU3yaJIN3alUU;

- ONCHUBATH JOCTOBCPHOCTD,
JJCTUTUMHOCTD HH(bOpMaHHH,
€€ COOTBETCTBUC IPABOBBIM U
MOPaJIbHO-3TUYCCKUM

HOpMaM;
- WCIOJB30BaTh  CPEJCTBA
MH(OPMaLIMOHHBIX "
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B pEUICHHUH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPTaHM3AIlMOHHBIX 3a7ad  C
COOII0IEHUEM TpeboBaHUM
SPrOHOMUKH, TEXHHUKHU
0e30macHOCTH, TUTHEHEI,

TeMam "Merannbt" u
"Hemeramnbl") B COOTBETCTBUM C
MpaBUIIAMU TEXHUKH 0€30MacHOCTH

Ipu 06paH_[eHI/II/I C B€UICCTBAaMH U

7a00paTOPHBIM  00OPYIOBAHHEM;
NPeCTaBIISTh pe3ysbTaThl
XUMHAYECKOTO  JKCIIEpUMEHTa B
dhopme 3armcu YpaBHECHHIA
COOTBETCTBYIOIIIMX  pEaKkUMil W
dbopMmynupoBath  BBIBOABI  Ha
OCHOBE ITHX PE3YJIbTaTOB;

- YMETh aHATM3UPOBATh
XUMHAYECKYIO UHPOPMAILIHIO,
HIOJTy4aeM YO u3 pa3HbIX

UCTOYHUKOB (CPEACTB MacCOBOM
uHpopMalui, cetb HMHTepHET W
ApyrHe);

- BIIANETh OCHOBHBIMH METOIAMU
HAyYHOTO II0O3HAHUS BEUICCTB H
XAMHYECKHAX SIBJICHUH
(HabmoieHue,

9KCIIEPUMEHT, MOJICTTUPOBAHUE);

HU3MCPCHUC,

- YMETb IpPOBOAUTH PACYETHI IO
XUMHYECKUM dopmynam u
YPaBHEHUSIM XUMHYECKHUX PEaKIMil
C HCIIOJIb30BaHUEM (UBHYECKUX

BEJINYHH, XapaKTEPU3YIOIIHNX
BemiecTBA C  KOJHMYECTBEHHOM
CTOPOHBI: MAacchl, obneMa
(HOpMallbHBIE  YCJIOBHSI)  Ta30B,
KOJIMYeCTBa BEIIIECTBA;
HCITOJIb30BaTh CUCTEMHBIC

XUMUYECKHUE 3HAHUS I TIPUHATUA
penieHuin B KOHKPETHBIX
KU3HEHHBIX CUTyalUsX,
CBA3AHHBIX C BEUIECTBAMH U UX

NPUMCHCHUEM




pecypcocOepexeHus,
MMPaBOBLIX U 3THUYCCKUX HOPM,

HOpM nH(POPMAIIMOHHOM
0e301acHOCTH;

- BJIAJICTh HaBBIKAMHU
pacrio3HaBaHHUs W 3aIlUTHI
uHpopmanuu,
UH(POPMALMOHHOM

0€e30I1acCHOCTH JIMYHOCTH,

OK 04. DddextuBHO
B3aUMOJICHCTBOBATh |

paboratb B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTB K
CaMOPa3BUTHUIO,
CaMOCTOATCIIPHOCTHU nu
CaMOOIIPCACIICHHUIO,
-OBJIAJICHUC HaBBIKaMH

y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM W  COLMAIBHOMN
JIeSITEIIbHOCTH;

OBananenue
YHHBEPCAJbHbIMH
KOMMYHUKATHBHBIMU
JeHCTBUSIMH:

0) coBMecTHAasS
AeATeJIbHOCTD:

- MOHUMATh W HCIOJIH30BAThH
MPEUMYIIEeCTBAa KOMAHIHON U
WHAUBUAYAJIbLHON paboThI;

- IMpHUHUMATh oeiun
COBMECTHOM ACATCIIBHOCTH,
OpTraHHU30BbIBATH u

KOOPJAMHUPOBATH JEHCTBUSA I10
€€ JOCTHIKECHMIO: COCTaBIIATH
IIJIaH JEHCTBHUM, PACTIPENEIIATh

poiM ¢ Y4E€TOM  MHEHHI
YYaCTHUKOB o0cyX1aTh
pe3ynbTaThI COBMECTHOM
paboThI;

- KOOpJAMHHUPOBATh u
BBITOJIHATh paboty B
YCIIOBUSX peasIbHOTO,
BUPTYaJIbHOIO "
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYHECCTBJIATH IO3UTHBHOC
CTPATCTUYCCKOEC IMOBCICHHUEC B

Pa3InYHbIX CUTyalusx,

- YMCTb IJIaHUPOBATH U BBINIOJIHATH

XUMHYECKHA AKCIIEPUMEHT
(npeBpatueHus OpraHNUYeCcKHUX
BEIIIECTB npu HarpeBaHuu,

INOJTy4YCHHUEC OTHIICHA W H3YYCHUC

ero CBOMCTB, KadeCTBCHHBIC
peaKHI/II/I Ha aJIbACTUABI, KanMaJI,
YKCYCHYIO KHUCJIOTY; JEHATypaius

OeIKOB IIpru Harp€BaHWM, OBCTHLIC

peakuu  O€IKOB;,  TPOBOJHTH
peaxiun HOHHOTO oOMeHa,
OIpeNIeIIsTh cpeny BOJIHBIX
pacTBOpOB, Ka4eCTBEHHBIC

peakiuu Ha cyibdaT-, KapOoHaT- U

XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHMUSL; pemiaTh
SKCTIEPUMEHTAIIbHBIE 3a/lauyd  T10
TeEMaM "MeTaiib" u

"HemeTannsl") B COOTBETCTBUHU C
NpaBUIaMU TEXHUKU 0€3011acHOCTH
npu oOpalleHHH ¢ BELIeCTBaMHU U
71a00paTOpHbIM  000pYIOBaHUEM;
MIPECTABIIATh pe3yIBTATHI
XUMHAYECKOTO
dhopme
COOTBETCTBYIOIIHX
(dbopMyaHpoBaTh  BBIBOJBI

OCHOBC 3THUX PE3YyJIbTATOB

JKCIIEpUMEHTA B
3aIUCH YpaBHEHUN
peakuuii  u

Ha




MMPOSABJIATH TBOPYECCTBO u

BOOOpaKeHUe, OBITh
HNHUIIMATUBHBIM

OsBJianenue
YHHBEpPCAJIbHbIMH
peryJsiTuBHbIMH
JeHCTBUSIMH:

) NPUHATHE ce0s1 U JPYrux

JI0ei:

- I[pUHUMATb MOTHBBI U
apryMEHTbl JpYIMX JIIOACH
IIPU  aHaJIM3€ pe3ylbTaTOB
JESATEIBHOCTH;

- IIpU3HaBaTb CBOC IIPpaBO H

npaBo JPYrux JrojJed Ha
OIIINOKH;
- pa3BUBaTh  CIOCOOHOCTH

INoHuMaTb MHpP C TMO3HULUH
JPYTOTro YeJIOBEKa;

OK 07.
ConeilcTBOBaTh
COXPaHEHUIO
OKpYXaroIle Cpe.sl,
pecypcocOepekeHutIo,
NPUMEHSTh 3HaHUS 00
W3MEHEHUU KJIMMATa,
TIPUHITAITBI
OepexIINBOTrO
MPOU3BOCTBA,

3P PEeKTUBHO
JIEWCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUIX

B 00J1acTH YK0JI0rHYECKOT0

BOCIIUTAHMS:

- c(hOpMHUPOBAHHOCTh
HKOJIOTMYECKOM KYJIBTYPHI,
MMOHUMAaHUE BITUSTHUS

COHUAJIbHO-O9KOHOMHWYCCKUX

nmponeccoB Ha COCTOSIHHEC

NPUPOAHON W COUMAIBHOU
cpensl, OCO3HaHue
rI100aTbHOTO Xapakrepa
HKOJIOTMUYECKUX MPoOiIem;

- IJIAHUPOBaHUE u

OCYILIECTBJICHUE JICHCTBUI B

OKpYKaroleun cpene Ha
OCHOBE 3HAHUSI nenen
YCTOMYHBOTO pa3sBUTUA
4eJI0BEYECTBA;

AKTHUBHOE HETpUsTHE

JIEUCTBUM, NPUHOCALIUX BpEX
OKpYXKaroIleH Cpee;

- YMEHHE IPOrHO3UPOBATH
HeOJIaronpusITHbIE
DKOJIOTUYECKHE ITOCIIEICTBHS
NPEAIPUHUMAEMBIX JIEHCTBUM,
MIpe0TBpalaTh UX;

- paciiipeHuc OIIbITa

- copMUpPOBATH MPEICTABICHUS: O
XUMHYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI
MUpPA, POJIW XHMHUU B TO3HAHUH

SIBJICHUHN MIpUPOBL, B
(hopMHUPOBAaHMM  MBIIJICHUS U
KYJbTYpbI JINYHOCTH, ee
(YHKIIMOHATIBHOM ~ IPaMOTHOCTH,
HEOOXOoIuMMOW  Ais  pelieHus
IIPAKTUYECKUX 3a1a4 u
JKOJIOTUYECKH 000CHOBAaHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM CPEE;

- YMEThb
9KOJIOTUYECKH

coOmoiaTh  MpaBMIIa
1enIecoo0pa3Horo
MOBEICHUS B OBITY U TPYAOBOM
JESTENIbHOCTH B IIEISX COXPaHEHUS
CBOETO 3J0POBbSI M OKPYXKArOIIEH
MPUPOJHON  Cpenbl; YYHUTHIBATH
OMACHOCTh BO3JICHCTBUS HA JKUBBIC

OpraHu3Mbl ONPENEIICHHBIX
BCUICCTB, IIOHUMasa CMBICJT
mokKas3aTeiist NpeaeabHON

JIONTYCTUMOM KOHIEHTPALNKN




NEATEILHOCTH 3KOJIOTHUYCCKOU
HaIpaBJICHHOCTH;
- OBIIAJICHUC HaBBIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM W  COLUAIBbHOU
JIeTEILHOCTH;

ITIK

1.3 Kosiu4ecTBO 4acOB HA OCBOEHHE MPOrPAMMBI JUCHUILIMHBI:

O0bemM 00pazoBaTelIbHOW MpOrpaMMmbl /2 dYaca, B TOM YHCIE: - 3aHITHS BO
B3aUMOJIeiCTBHE C TpernonaBareneM — 324aca B 1 cemectpe, 40 yacoB Bo 2 cemectpe,. Popma
POMEKYTOYHOM aTTECTAIMH: 3a4ET C OLEHKOM.

2. CTPYKTYPA W COJEPKAHHME YYEBHOW JUCIHMILJIUHBI OY]1.09
XUMMUs

2.1. O0beM y4eOHOM IMCUUILIMHBI U BU/IbI Y4eOHOH padoThl

Bupg yuebHoM paboTbi 0O6bem B yacax
O6vem obpasoBaTeslbHOU NPOrpamMmmbl AUCLUNIUHDI 72
B T.u.

OcHOBHOe coaepKaHue 66
BT. Y..

TeopeTuyeckoe obyyeHune 30
NpaKTUYeCcKne 3aHATUA 24
NlabopaTtopHble 3aHATHA 12
MpodeccnoHanbHO-OpUEeHTUPOBaAHHOE coAeprKaHue (coaepkaHue 6
NPUKNaAHOro moayns)

BT. Y.:

TeopeTnyeckoe obyyeHune 2
NpPaKTUYeCKne 3aHATUA 4

Mpome’KyTouHan aTTecTauma (3a4eT C OLEeHKOM)




2.2. TemaTuyeckuii njian u cogep:kanue yaeoHoii qucuuminabl CO0.01.09 Xumus

HanmenoBanu Coaepxanue y4eOHOro marepuajia, JadopaTopHblie W nmpakTuyeckue padornl, | O0bem yacoB |Koa
e pa3iejioB M caMoCTOsITe/IbHAsI padoTa 00y4aoIuxcs, KypcoBasi padora (IIpoeKT) KOMII.
TeM
1 kypc 2 cemecTp
Pasjien 1. OcHOBBI CTPOEHUS BellleCTBA 12
Tema 1.1. Copepxxanue yueOHOro MaTepuaJia OK1
Crpoenue CoBpeMeHHast MojieNb CTpoeHus aroMa. CUMBOJIMYECKUN SI3bIK XUMHUH. XUMHUYECKUN OK4
aTOMOB 9JeMEHT. OIeKTpoHHas KoHpurypamus atoma. Kraccupukanus XUMHUYECKHX OK6
XUMUYECKH 3JIEMEHTOB (S-, P-, d-371eMeHThI). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTD. [IK1.1
X ONIEKTpOHHAs MpUPOJAa XHUMHYECKOM CBS3H. OIJEKTPOOTPULIATENIBHOCTh.  BuIbl 4 JIP13
AJIEMEHTOB U | XMMHUYECKOM CBSA3M (KOBaJICHTHAs, MOHHAs, METANINYECKas, BOJOPOHAs) U CIIOCOObIee
npupoaa o0pazoBaHus
XAMHYECKON
CBSI3U
Tema 1.2. | Copepxxanue y4eOHOI0 MaTepHall OK1
Ilepuonnueckuii | [lepuonnueckas cucrema xumuuyeckux dieMeHToB J[.MI. MenneneeBa. dPusnueckuit OK4
3akoH M Tabnuna | cmbica [lepuogmueckoro 3akona JI.MI. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS OKo6
JA.N. CBOMCTB XMMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX M CIOKHBIX BELIECTB B 4 [1K1.1
Meuneneena COOTBETCTBUU C TIOJIO)KEHHMEM XUMHUYECKOro »JieMeHTa B Ilepmommueckoil cucreme. JIP13
MupoBo33peHueckoe U HaydyHoe 3HaueHue [lepnoauueckoro 3akona .M. Menneneesa.
IIpornoss! JI.11. MenneneeBa. OTKpBITHE HOBBIX XMMUYECKUX DJIEMEHTOB.
4
IIpakTnyeckas padora
Pa3znen 2. XumMnyeckue peakuuu 14
Tema 2.1. Conep:xxaHnue yueOHOT0 MaTepuaJia 4




Tyt Knaccudukarysi ¥ TRl XUMHUYECKUX PEAKIUN C yJ4acTHEM HEOPTaHUYECKUX BEIICCTB. OKl1
XUMUYECKHUX CocraBiieHHe ypaBHCHUN PEAKINI COSAMHCHUS, PA3JI0OKCHIS, 3aMeIIeHUs], 0OOMEHa, BT.4. OK4
peakuuit peakiluii TOpeHusi, OKUCICHUSI-BOCCTAHOBIICHHUS. OK6
VYpaBHeHUsT OKHUCJIEHHs-BOCCTaHOBJIeHUs. (CteneHb OkucieHus. OKUCIUTENb U 4 [IK1.1
BOCCTaHOBUTENb. COCTaBICHHE W YPAaBHUBAHUE OKHUCIHMTEIHHO-BOCCTAHOBUTEIBHBIX JIP13
peakuii  METOJOM  3JEKTpOHHOro ©OamaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxkuu B IpUpo/ie, MPOU3BOACTBEHHBIX MIPOLIECCaX U KUZHEACITEIbHOCTH OPraHU3MOB
Tema 2.2. Copaepxxanue yueOHOT0o MaTepHuaJia 10 1
DNEKTPONIUTUY Teopust snexTponuTuyeckoil auccouuanuu. WoHBL. DJEKTPOIUTHI, HEIIEKTPOIUTHI.
eckas Peakuuu nonnoro oomena. CocraBieHue peakuii HOHHOrOo 0OMEHa yTeM COCTaBJICHUS
JIUCCOIUAITUS WX TOJHBIX W COKpAIICHHBIX HOHHBIX YypaBHEHUW. KHCIOTHO-OCHOBHBIE PEAKIIUU. 4
" HOHHBIN 3aaHus Ha COCTABIIEHUE MOHHBIX PEaKIUii
obmen IIpakTuueckas pabora 6
Paznen 3. CTpoeHue M CBOIICTBAa HEOPraHNYECKHUX BelIeCTB
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia OK1
Knaccudu OK4
Karus, [Ipenmer Heopranuyeckoil xumuu. Kiaccudukanuss HEOpPraHMYECKHX BEIIECTB. OKo6
HOMEHKJIAT IIpocteie u cnoxubie BemecTBa. OCHOBHBIE KJIAcChl CIIOKHBIX BEIIECTB (OKCHIBI, [1K1.1
ypa u THIPOKCHU/IBI, KUCIOTHI, COJH). B3auMOCBSI3b HEOPTaHWYECKUX BEIIECTB. ArperaTHbIe JIP13
CTpOEHHE coctosiHUS  BemlectBa.  Kpucramnnueckue © = aMopgHbIe  BemlecTBa.  THIBI 4
HEOpraHuy KPUCTAJUTMYECKUX PEIIETOK (aTOMHAsI, MOJICKYJISIpHASI, HIOHHAS, METaJUTMUECKast).
€CKHX 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPHUCTAITUYECKON PEIIETKH.
BEIIIECTB 3aBUCUMOCTh XMMHYECKON aKTUBHOCTH BEIIECTB OT BUJA XMMHUYECKOW CBS3U M THUIIA
KpUCTAJUTMYECKOU pereTku. [[puauHb MHOTOOOpAa3us BEIECTB
Tema 3.2. | Conep:xxanue yueOHOro MaTepuasa 4 OK1




®uzukKo- Mertamnel. OOuipe ¢usnyeckne W XUMHYECKHE CBOiicTBa MeTamuioB. CrocoObl OK4
XUMHUYECKHE [I0JIy4eHUsl. 3HaUYCHUE METaUIOB U HEMETAJUIOB B IMPHUPOJAE U KU3HEACITEIbHOCTU OKo6
CBOMCTBA YeloBeKa U OopraHu3MoB. Koppos3usi MeTayuioB: BUIBI KOPPO3UH, CIIOCOOBI 3alIUTHI [IK1.1
HEOpPraHUYECKU METAJIJIOB OT KOPPO3UU JIP13
X BEILECTB
Hemeramner. O0uie gusnueckue U XMMHUYECKHE CBOMCTBA HEMETAIIOB. THMHMYHBIC
corictBa HemetawioB IV— VII rpynn. Knaccudukanus u HOMeHKIIaTypa COSIMHEHUIN
HeMeTaJlsI0B. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IIPUPO/IE
XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB (OKCHJIOB,
TMJIPOKCUOB, KHUCJIOT, COJeH M Ap.). 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
IIPOCTBIX BEIIECTB, BOLOPOAHBIX COEAMHEHNH, BBICUIMX OKCUA0B U THAPOKCUIIOB
Pasznen 4. CTpoeHue U CBOICTBA OPraHUYeCKUX BellleCTB 20
Tema 4.1. Conep:xanue yueOHOT0 MaTepuaJia
Knaccudukanus, [losiBieHne W pa3BUTHE OPraHMYECKOW XMMHUHU Kak Hayku. [IpenMer opraHmyeckomn OK1
CTPOEHHE U XUMHH. MeCTO 1 3Ha4eHHE OPraHMYECKON XUMHUU B CUCTEME ECTECTBEHHBIX HayK. OK4
HOMEHKJIATypa XUMHYECKOE CTPOEHUE KaK MOPAJOK COCIMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO MX OKo6
OpPraHUYECKUX BaJICHTHOCTH. OCHOBHBIE MOJIOKEHHUS TEOPUU XUMUYECKOTO CTPOCHMSI OPraHUYECKHUX [IK1.1
BEILIECTB coequHeHnil A.M. byrnepoBa. VYrnepomHslii CKEJIET OpPraHMYECKOH MOJIEKYJIBI. JIP13
3aBUCUMOCTh CBOICTB BEIIECTB OT XMMHUYECKOTO CTPOCHMs MOjeKya. M3omepus u
HU30MEpHI. 4
[lonsitne o ¢QynkunonaneHoit rpynmne. Pamukan. [lpunnuns! knaccuduxanmuu
OpraHMYEeCKHUX COeIMHEHUH. MexayHapoAaHass HOMEHKJIATypa U IMPUHIUIIBI
HOMEHKJIATYpbl ~OpraHuueckux coenuHeHuid. IloHsaTme 00 aszorconepxamux
COEMHEHUX, OMOJIOTMYECKH AaKTHBHBIX BelIeCcTBaX (YIJIEBOAAX, JKUpax, Oenkax u
Jp.), BBICOKOMOJIEKYJISIPHBIX COEMHEHUSIX (MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO).
[IpakTnueckas pabora 4
Tema 4.2. Coaeprxanue y4eOHOro MmaTrepuaJia




CaoiicTBa
OpraHUYECKUX
COEeIUHEHUI

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUW OTIEIbHBIX KIIACCOB
(ocobeHnHoCcTH KiIacCU(UKAIIMA U HOMEHKIIATYphl BHYTPU KJIACCa; TOMOJOTHYCCKUI
psang u obmas hopmyna; u3oMmepus; GU3MUECKHUE CBOMCTBA, XUMHUYCCKUE CBOWCTBA;
CIOCOOBI TIOJTYYCHHUS ):

— MpenebHbIe YIIIeBOAOPO/Ibl (AJIKaHbI U IUKIIOANKaHbI). ['opeHne MeTaHa Kak OJIuH
13 OCHOBHBIX UCTOYHHKOB TeIJIa B MPOMBIIIEHHOCTH U ObITy. CBONCTBA MPUPOIHBIX
YII€BOJOPOAOB, HAX0XK/IEHUE B MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HeTpeebHbIC (AJTKEHbI, AIKUHBI U aJTKaIUEHbI) U apOMATUYECKHUE YTIJIEBOJIOPO/IBI.
['openue anernieHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHH JJISI CBapKU U
PE3KH METAJIIOB

— KHCJIOPOJICOIEpIKAINE COCTMHEHUS (CIUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIOTHI U
3¢Gupbl, ampIeruabl U KETOHBI, XUPBI, YrieBoisl). [IpakTuyeckoe mHpUMEHEHHE
STUJICHTIIMKOJIS, TNuiepuna, ¢peHona. [Ipumenenue Gpopmanbaeruia, aneraibaeruia,
YKCYCHOM KHCIOTBHl. MpbIlla Kak COJHM BBICHIMX KapOOHOBBIX KHCIOT. Moromue
CBOKCTBA MbLIa

—  a3oTcoAepiKaliMe  CoeauHeHHWs  (aMHHBI M aMUHOKHCIOTBI,  OCJKH).
BricokoMonekynspHble COeAMHEHUsT (CMHTETHYECKHE W OMOJOTUYECKU-aKTHBHBIE).
MoHomMep, moauMep, CTPYKTypHOE 3BeHO. [lommmepusanust 3THiIeHAa KaK OCHOBHOE
HAlNpaBJI€HUE €ro HWCMHOJIb30BaHUS. ['€eHeTuyeckas CBA3b MEXKIYy KJIaccamu
OPraHUYeCKUX COCTMHEHUHN

IIpakTryeckas pabora

OK1

OK4

OK6
[IK1.1
JIP13

Tema 4.3.

Conep:xanue yueOHOro MaTepuaJia




Wnentudukanus buooprannueckue coeaunenus. [IpumeneHue u OMOJIOTHYECKas POJIb YTIIEBOOB. OK1
OpraHUYECKUX OxucneHue yriaeBoJOB — HUCTOYHUK OJHEPrUM JKUBBIX oOpraHusmoB. Obsactu OK4
BELIECTB, UX NpUMEHEHHs aMHMHOKHUCIOT. [IpeBpamieHuss OENKOB MUIM B OpraHuU3Me. OKo6

3HaYEHUEU buonornueckue ¢yHkuummu OenkoB. buonmormueckume ¢yHkuumum xupoB. Poisb [IK1.1
MPUMEHEHUE B OpPraHUYECKON XMMHH B PEIICHUH MPOOJIeM MUIIEBON 0€30IaCHOCTH JIP13
OBITOBOI 1 Ponp opraHnyeckoil XMMUU B PELICHUH MPOOJIEM SHEPreTHUecKoi 0e30macHoCTH, B
IPOM3BOJICTBEHHON | Pa3BUTMM MEIMILIMHBI, CO3/1aHUM HOBBIX MaTEpHallOB, HOBBIX MCTOYHHUKOB SHEPIUU
JesTeNbHOCTH (anpTepHATUBHBIE HCTOYHHUKM OHHepruu). ONacHOCTb BO3ICHCTBUS Ha IKHUBBIE
4eJioBeKa OpPraHU3Mbl OPraHUYECKHX BEILECTB OTAEIbHBIX KJIAcCOB (YIJI€BOIOPOAbI, CIUPTHI,
(eHOIBI, XJIOPOPTraHUYECKHE MPOU3BOAHBIC, ANBACTUABI U JP.), CMBICI MOKa3aTems
IIpeieIbHO JOIYCTUMON KOHIIEHTPALUH.
[TPAKTUYECKAS PABOTA
Pa3nes 5. KuneTnueckue u TepMoOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHX peaKkuui
Ckopocts xummuueckux | Coaep:kanue yuedOHOro MaTepuasa
peaKIMi. CKOpOCTh peaklliu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOpOB: MPHUPOJBI OK1
XUMHUECKOe pearupyoomux BeIlecTB, KOHIIEHTPALUN PearupyronuXx BeleCTB, TEMIIEPaTyphl OK4
paBHOBECHE U IJIOUIaM PEAKLMOHHOM IOBEPXHOCTH. TeroBble 3PQPEeKTsl XUMHUYECKUX OK6
peakuuii. Kk30- U SHAOTEPMUYECKUE, PEAKILIUH. [IK1.1
OO6patumocTh peakiuii. XUMHYECKOE paBHOBECHE M €ro CMEIICHHE TI0] JIP13
NEeNCTBUEM pa3iNyYHbIX (PAKTOPOB (KOHILIEHTpALMsl PEareHTOB WM MPOAYKTOB
peakuuu, JaBlieHUe, TeMIeparypa) [Uisl CO3JaHMs ONTUMAJIbHBIX YCJIOBUMN
MIPOTEKaHUs XuMU4YecKux Ipoueccos. [Ipunnumn Jle [HlaTense
Paznea 6. PacTrBopsI
Conep:xanue yueOHOro MmaTepuajia
PactBopenne kak (Qusuko-xumuyeckuii mpomecc. PactBoprl.  CrocoObl OK1
IIPUTOTOBJIEHUST PAcTBOpPOB. PacTtBopuMocTh. MaccoBass 1011 pPacTBOPEHHOTO OK4
BemecTBa. CMBICH TOKa3aTess MPENeSbHO JIOMYCTUMOW KOHLIEHTPAIMU U €ro OK6
ITonsTue o pactBopax HCIIOJIb30BAaHME B OIICHKE SKOJIOTHYECKON O€30ITaCHOCTH. IIK1.1




[TpaBuia SKOJOTMYECKH LEIeCO0Opa3HOr0 TOBEACHUS B OBITY M TPYIOBOM
JEATCIIBHOCTH B ILIEIIX COXPAHEHHMs CBOCTO 3J0pOBbI M OKPYXKAroLIEH
IIPUPOIHOMN ONAaCHOCTb ~ BO3JECHCTBHUS HAa JKMBBIE  OPraHHU3MBI
OIIPECIICHHBIX BELIECTB.

Penmienne NpakTUKO-OPUEHTUPOBAaHHBIX PACYETHBIX 33JaHUM HAa PacTBOPHI,

HCIIOJIB3YEMBIC B OBITOBOM U HpOHSBOI[CTBGHHOﬁ JCATCIIBHOCTH YCJIOBCKA.

Cpe/bl;

JIP13

[TpakTuueckas pabora

2
Pasnea /. XuMus B ObITY U IPOU3BOJACTBEHHOI /1eSITeIbHOCTH YeJI0BeKa 4
Coaep:xanue yueOHOro MaTepuaJia OK1
Xumusg B ObITY U Hoseillne 1OCTHKEHUS XMMHUYECKOM HAyKM U XMMHMUYECKOH TexHojoruu. Ponb OK4
MIPOU3BOACTBEHHOMN XUMUU B OOECIEUEHUH DSKOJOTHYECKOW, DHEPreTHMYECKOW H  IHIICBOM OK6
JIESITEIbHOCTH 0€30macHOCTH, Pa3BUTHH MEIUIIMHBI. [IpaBuiia oWcKa M aHalM3a XUMUYECKON 4 [IK1.1
YeJ0BeKa uH(pOpMallMd M3 pa3IUYHBIX HCTOYHUKOB (HayyHas W Yy4yeOHO-Hay4dHas JIP13
JIuTepaTypa, cpeicTBa MaccoBoil nHpopmanuu, cetb IHTepHEeT)
3a4yer
Bcero: 72
2.3.TemaTnueckuii IVIaH U cofepKaHue Y4eOHOI IMCHUILIMHBI 32049HON (popMBbI 00yUeHHst
Jleknusi- | Camocrosn Koani
YPOK TeJIbHASl | KOMIIETeHLUi,
abora OPMHPOBAHH
HaumeHoBaHue pa3jie/ioB Conep:xanue u (pOpMbl OPraHU3ANNHU AeSATEIbLHOCTH Oo6bem P q)lOpKOT[:)prX
U TeM o0yyaromuxcst 4acoB
crocoocTByer
JJIeMEHT
NPOrpaMMmblI
1 2 3 4 9) 6
Paszgen 1. OcHOBBI cTPOEHUS BelleCTBA
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX IEMEHTOB U NIPUPOAA XUMUUECKON CBS3H 4 2 OK 01




1. CoBpemeHHas MoJEb
CTPOEHUS aToMa.

Conepxanue

CHUMBOJIMYECKHH SI3bIK XUMUU. XUMUYECKUM PJIEMEHT.
DnexTpoHHas KoHpuUrypauus aroma. Knaccudukarus
XUMHUYECKHUX 3JICMEHTOB (-, P-, d-35eMeHThI). BaneHTHbIC
3JEKTPOHBI. BaeHTHOCTh. DNEKTPOHHAS MPUPOAA XUMUYECKON
CBSA3U. DJEKTPOOTPULIATEIHHOCTh. BUABI XUMUYECKOH CBSI3U
(xoBaJleHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI
ee o0pa3oBaHus

[IpakTuueckoe 3ansarue 1.
«CocTaBneHre XMMHYEeCKUX

bopmy»

B ToM 4nciie npakTHYECKUX 3aHATHI U JJA0OPaATOPHBIX
padort

Pemenne 3aganuii Ha KMCIIOJB30BaHUE XMMHYSCKOM CHMBOJIMKH
Y HAa3BAHUN COCIMHEHUN IO HOMEHKJIATYPE MEXIYHAPOIHOTO
COI03a TEOPETHYECKOM M MPUKIATHOW XMMHUU M TPUBUATIBHBIX
HAa3BaHWM JIJISI COCTABIICHUSI XUMHYECKHUX (DOPMYIT IBYXaTOMHBIX
COeIMHEHMI (OKCUIOB, CYyIb(UI0B, THAPUAOB U T.I.) U APYTUX
HEOPraHUYECKUX COCIMHCHUI OTJICIBHBIX KJIaCCOB.
[IpakTueckue 3agaHuvss HAa YCTAHOBJIEHHUE CBSI3M MEKIY
CTPOCHUEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U MEPUOJINYECKUM
W3MEHEHHEM CBOMCTB XMMMYECKHMX 3JIEMEHTOB U UX COSIMHEHUMN
B COOTBETCTBHHM C MOJIOXKEHHEM [lepnoanyeckoil CUCTEMBI.

Tema 1.2. Tlepuognueckuii 3axoH u Tadnuna /.M. Menneneesa

[IpakTuyeckoe 3ansarue 2.
«[lepuonnyeckas cucrema
XUMHUYECKHUX DJIIEMCHTOB
JI.11. MenneneeBay

Conepxanue

B ToM 4nciIe NPaKTHYECKUX 3aHATHH M J1a00PATOPHBIX
padort

®uznueckuit cmelca Ilepuonnueckoro 3akona /.M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB,
o0pa3yeMbIX MU MIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU
C MOJIOXKEHUEM XUMHUYECKOT0 1eMeHTa B Ilepnoanueckoit
cucreme. MUpOBO33peHUYECKOE U HAyYHOE 3HAUEHUE
ITepunoanueckoro 3akona /I.1.

OK 01
OK 02




Menpeneesa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX 3JIEMEHTOB.

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aIaHUN
Ha XapaKTepHU3aI0 XUMUYECKUX FJIEMEHTOB «MeTandeckue /
HEMETAJTMYECKUE CBOICTBA, AIEKTPOOTPHUIATETHHOCTD
XUMHUYCCKUX JJICMCHTOB B COOTBCTCTBUU C HX 3BJICKTPOHHBIM
CTPOGHHEM U TIOJIOKEHWEeM B IEPUOJAMYECKOM CHUCTEME
xumMuueckux ayemenToB .M. MeneneeBa»

Paznen 2. Xumunuyeckue peakuuu

Tema 2.1. Tunsl XUMUYECKUX PEAKITUN

2. Kimaccudukanus v THIbI
XUMHUYCCKHUX PEaKIIHH C
ydacTHeM HEOPraHUIeCKUX
BEILIECTB.

Conepxanue

CocraBieHne ypaBHEHMH peaklUil COeIMHEHMs, pa3jioKeHus,
3aMenieHusi, oOMeHa, B T.4. PEaKIUi TOPEHUs, OKHCICHHS-
BOCCTaHOBJICHHUSI.

VYpaBHeHUSI OKHCIICHUS-BOCCTaHOBIEHUs. CTENEHb OKHCIICHUS.
Oxkucnurens U BoccTaHOBUTENb. COCTaBIIEHHE M ypaBHUBaHUE
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakuui METOJIOM
ANeKTpoHHOro ©OamaHca. OKUCIUTENHFHO-BOCCTAHOBUTEIHHBIC
peakuuu B TNPUPOAE, MNPOU3BOJCTBEHHBIX IMpolEccax u
YKUA3HEIEATEIIbHOCTH OPraHU3MOB

[IpakTuyeckoe 3ansarue 3.
«Pemienue 3a1a4 1o
YPaBHCHUAM XUMHYCCKUX
peaKuuii»

B ToM uHciie NPaAaKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX
pador

KonnuectBennele  oTHOmeHuss B XUMHUHU.  OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBl B XMMHUHU M PACUETHI MO0 YPaBHEHUIM
XUMUYECKHX peakuuid. Monp Kak eauHHMIa KOJIMYEeCTBa
BeniecTBa. MousipHass Macca. 3aKOHbBl COXpPaHEHMsI MacChl M
sHepruu. 3akoH ABoraapo. MomspHblii 00beM  ra3os.
OtHocuTenbHAsT IUIOTHOCTh ra3oB. PacdeTsl 1o ypaBHEHMSIM
XUMHAYECKHX pPEaKLUUH C MCIONb30BaHUEM Macchl, o0beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA.

OK 01

Tema 2.2. DnekTponuTudecKkas IUCCOIHUAINS U HOHHBIH 0OMEH

3. Teopus

‘ Conep:xanue

OK 01
OK 04




3JIEKTPOJIUTUYECKON
U CCOITUALUY.

HNonbl. DNeKTpOIUThI, HEIIEKTPOIUTHL. Peakuuu HOHHOTO
obmena. CocTaBieHHe peakUil HOHHOrO OOMeHa IyTeM
COCTABJICHMS UX IOJIHBIX M COKPAICHHBIX MOHHBIX YPaBHEHMI.
KuCIIOTHO-OCHOBHBIE  peakuMM. 3aJaHusl Ha COCTaBJICHHE
MOHHBIX PEaKLMil

JlaGopaTtopHas pabora 1.
“THUIbl XUMHUYECKUX

peakiuii”.

B TOM uMciIe IPAKTHYECKUX 3AHATHI M J1a00OPATOPHBIX
pador

HccnenoBanue TUMOB (IO COCTaBY M KOJMYECTBY HUCXOIHBIX U
00pa3yrIMNUXCsl BEIIECTB) M MPU3HAKOB XUMHUYCCKHX PEAKIIHM.
[IpoBenenue peakuuii MOHHOTO OOMEHA, ONpPEICIICHUE CPEIbI
BOJIHBIX PAaCTBOPOB. 3a/IaHMs HA COCTABJICHUE HOHHBIX PEAKIIN

Pazgen 3. CTpoenne U CBOIiCTBA HEOPraHN4YECKNX BelIeCTB

Tema 3.1. Kitaccudukarwsi, HOMEHKJIATypa U CTPOCHHE HEOPTaHMYECKUX BEIECTB

4, Knaccudukanus
HEOPTaHMYECKUX BEIIECTB.

Conepxanue

IIpeamer Heopranuudeckod Xumuu. IIpocTbie H  ClIOXKHBIE
BeniecTBa. OCHOBHBIE KJIACChl CJIOKHBIX BEHIECTB (OKCHIBI,
TMJIPOKCUBI, KHCIOTBI, COJNM). B3auMOCBs3b HEOpraHMYECKuX
BEIIECTB. ArperarHble COCTOSIHUSA BelecTBa. Kpucrammmueckue
U amopdHble BellecTBa. THIMBI KPUCTAIMYECKUX PEIIETOK
(aTromHas, MOJIEKYJISIpHAs, HMOHHAs, MeTaJlJIn4yecKasi).
3aBUCUMOCTh  ()U3MYECKMX CBOMCTB BellecTBa OT TUIIA
KPUCTAIJIMYECKOH  pemIeTKH.  3aBUCHMOCTb  XMMHUYECKOM
AKTMBHOCTH BELIECTB OT BUJA XUMHYECKOM CBA3M U THUIIA
KpUCTAIIINYECKON pemeTKu. [IprnanHbsl MHOrooOpasust BEEeCTB

[IpakTrueckoe 3ansaTue 4.
«Homenknatypa

B ToM 4mciie NpAKTHYECKHUX 3AHATHH U JIAa00PaATOPHBIX
pador

OK 01
OK 02
IIK 1.2.




HCOPTaHUYCCKUX BCIICCTB»

Homenknatrypa HEOpraHMYECKUX BELIECTB: HAa3BaHUE BELIECTBA
UCXOJS M3 UX XUMHUYECKOH (OpMyINIbI WM COCTaBJICHHE
XUMHUYECKON (OpMYIJIBI MCXOAsl W3 HA3BaHHUS BEIIECTBA IIO
MexayHapoaHou (MIOITAK) v TpuBraabsHOM HOMEHKIATYPE.
Pemenne mpakTHYeCKMX —3aJaHWiA MO0  KIACCH(UKAIUH,
HOMCHKJIATYpE W XHMHYECKUM (OpMYyJIaM HEOPTaHHYECKUX
BELIECTB PA3JIMYHBIX KIACCOB (yrapHbIi ra3, yrieKuciblii ras,
aMMUaK, ramieHas W3BeCTb, HEralleHas U3BECTh, MTUThEBas coja
W JIpYTHX): Ha3blBaThb U COCTABISATH (OPMYIBI XHUMHUYECKUX
BELIECTB, ONPEEISITh IPUHAICKHOCTD K KJIaccy.

Hctounuku xumudeckod uHpopmanuu (CpeIcTB MaccoBOU
nHpopmanuu, cetb UuTepHer u apyrue). I[louck nubopmarmu
110 Ha3BaHUAM, UJICHTH(PHUKATOPAM, CTPYKTYPHBIM hopMynaM

Tema 3.2. DU3NKO-XMMHUYSCKHE CBOMCTBA HCOPraHU4YCCKHX BCIICCTB

5. Merajuisl.

Conepxanue

OOmme Qu3nueckue M XUMHUYECKHE CBOMCTBA METaJIJIOB.
CriocoObl mony4yeHusi. 3HA4YCHHE METAIOB W HEMETaUIOB B
IPUPOJE M SKU3HEIESTEIbHOCTH 4YeJlOBeKa M OpPraHU3MOB.
Koppo3us meramioB: BHIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU

6. Hemerasuisl.

OO6mue ¢u3nueckue W XUMHYECKHE CBONCTBA HEMETAJUIOB.
Tunuunsle  cBoiicTBa  HemeramioB  [V—  VII  rpymnm.
Knaccudukanus um HOMEHKJIATypa COCIWHEHUIH HEMEeTaJlIoB.
KpyroBopoTsl 6MOT€HHBIX 3JIEMEHTOB B IPUPOIE

OK 01
OK 02
IIK 1.2.
K 1.3.

7. XUMHYECKHE CBOHCTBa
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BEIIECTB
(OKCHUIOB, THAPOKCHUIOB,
KHCJIOT, COJIEH U Jp.).

3aKOHOMepHOCTI/I B H3MEHEHHMH CBOMICTB MMpOCTBIX BCHICCTB,
BOAOPOIHBIX COG)II/IHeHPIﬁ, BBICHIMX OKCHUJ0B U TUAPOKCHUIOB

[IpakTuueckoe 3anstue 6.
«CocTaBlieHUE ypaBHEHHI

B ToM 4nciie NPaKTHYECKUX 3aHATHH M J1a00PaTOPHBIX
padort




XAMHYECKUX PEAKIIUIN»

CocraBiieHne ypaBHEHUN XMMHYECKUX pEaKUUi C ydacTHEM
IIPOCTBIX M CJOKHBIX HEOPraHWYECKHX BEIIECTB: METAUIOB U
HEMETaJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB U aM(OTepHBIX
JJIEMEHTOB;  HEOPraHWYECKUX  KHUCIOT, OCHOBAaHUH U
aM(OTEepHBIX TMIPOKCH]IOB; HEOPraHUYECKUX coJei,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI
Ha CBOIICTBa, COCTaB, IOJIy4€HUE U 0€30IaCHOE MCIIOJIb30BAaHHE
BOXHEUIIMX HEOPTaHMYECKUX BEILECTB B OBITY U MPAKTUUYECKOM
JESTEIbHOCTH YEJIOBEKA

Tema 3.3. neHtudukanus HECOPraHMIESCKUX BEIIECTB OK 01
JlaGopaTtopHas pabora 2. Conep:xanue OK 02
«Mnenruduxanus B TOM unc/Ie NPAKTHYECKUX 3aHATHIA U J1a00PATOPHBIX OK 04
HEOPTaHMYECKUX BEIISCTBY. | padoT IIK 1.3.
Pemenne  SKCEpUMEHTANBHBIX  3aJad 10  XHMHUYECKHM K 1.5
CBOMCTBaM METAJVIOB M HEMETAJJIOB, IO PACIO3HABAHHUIO U
MOJYYEHUI0  COEAMHEHUH  METAIOB M HEMETAJLJIOB.
Nnentudukanus HEOpraHUYECKUX BEIIECTB C MCIOJIb30BAHUEM
X (U3UKOXMMHYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHble peakuuu Ha cyiabdar-, kapOoHaT- U
XJIOPUJI-aHHOHBI, HA KATHOH aMMOHHSI
[Ipaktrueckoe 3ansitue 8. | CBoiictBa BOJbl. COCTOSIHME BOJBI, €€ PaCIpPOCTPAHCHHE B
(IPaKTHKOOPUEHTHPOBAHHOE | IPHPOJIE, 3HAYCHUE JUIS JKUBBIX OPTaHM3MOB M XO3SHCTBEHHON
conepskanue) Bona. KU3HM yeroBeka. KpyroBopoT BOJbI B IpUPOJIE.
Pa3nes 4. CtpoeHue M CBOIiCTBA OPraHNYecKMX BellecTB
Tema 4.1. Knaccuduxarms, crpoeHrne 1 HOMEHKIATypa OpraHUYeCKUX BEIIECTB OK 01

8. Ilpeamer opraHnyecKoi
XUMUU.

Conepxanue

[TosiBneHue u Pa3BUTHC 0pTaHquCKOﬁ XUMHHU KaK HAYKH. Mecto
" 3HAYCHHC




OpraHMYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XHWMHUYECKOE CTPOCHUE KaK MOPANIOK COEAUHEHUsT aTOMOB B
MOJIEKYJIE COIJIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJOXKEHUS
TEOPUU XUMHUYECKOIO CTPOEHUS OPraHMYECKUX COEIMHEHUU
AM. DbyrnepoBa. YriepoAHblii  CKEJIET  OpPraHUYECKOM
MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHUYECKOTO
CTpOeHHUs MoJeKyn. 3omepust 1 H30MepBl.

[lonatne o ¢QynxuuoHanpHOW rpymme. Paaukan. IlpuHImIEL
KJacCU(pUKALUM OPraHUYEeCKUX COeAMHEeHHH. MexayHapoaHas
HOMEHKJIATypa W NPHUHLMUIIBI HOMEHKJIATYpbl OpPraHMYECKHUX
coequHeHuil. Ilonarue 00 a3oTcoiepx amux COEIUHEHUSX,
OMOJIOTMYECKH aKTHBHBIX BEIIECTBaX (YrjiaeBOJax, IKUpax,
0enkax ¥ Jp.), BHICOKOMOJIEKYJISIPHBIX COeIMHEHUsX (MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO)

[IpakTuueckoe 3ausrue 9.
«CocraBiieHne MOJIHEBIX U
COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYIT
OpPTaHHYECKUX BEIIECTB)

B TOM unciIe IPAKTHYECKUX 3AHATHI B J1IAa00PATOPHBIX
pabot

Homenknarypa opraHnyecKux COeIMHEHUN OTAENbHBIX KJI1acCOB
(HachILICHHBIE, HEHACBIIICHHbIE " apoMaTH4ECKHe
YIIEBOAOPOABI,  CIUPTHI, (PEHONBI, aJbAETUAbI, KETOHBI,
KapOOHOBble KHCHIOTBI M Jp.) CocTaBieHHE TMOJHBIX M
COKpAIIEHHBIX CTPYKTYPHBIX (OpPMYyJl OpraHMYECKHX BELIECTB
OTIENbHBIX  KJACCOB,  HCIOJNB3yd  MX  Ha3BaHUA IO
CUCTEMAaTUYECKOM W TpPUBUAILHOM HOMEHKJIAType (3TUIIEH,
alleTWIeH, TJMLIepuH, ¢eHon, (OopMalbIeTHA, YKCYCHas
KucnoTa,  ruuuMH).  Pacuersl  mpocreiimeit  Gopmyiibl
OpPraHUYeCcKOM MOJEKYJIbl, UCXOJs M3 3JIEMEHTHOIO cocTaBa (B
%)

Tema 4.2. CBoiicTBa OpraHN4eCKUX COEIMHEHUI

9. IlpenenbHble U

‘ Copep:xxanue

OK 01
OK 02




HeTpeeIbHbIC
YTJIEBOJIOPOIBI

[IpenenbHble W HENpelenbHbIE YITIEBOAOPOAbl (AIKaHbl U
LUKJIOAIKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
UCTOYHMKOB TeIjla B TMPOMBIIUIEHHOCTH U ObiTy. CBOHCTBa
IPUPOJHBIX  YIJIEBOAOPOAOB, HAxXOXKICHHUE B IPUPOLE U
IPUMEHEHHUE aJIKaHOB; HENPEJC/IbHbIE (AIKEHBI, AJKUHBI U
QIKaJUEeHb]) M apoMaTHuYecKue yrieBonoponsl. ['opeHue
aleTUJICHA KaK UCTOYHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU IS
CBapKH M Pe3KH METAJLUIOB

10. Kucnopoacoaepxarue
COCIMHEHUS

Kucnoponconepkamue coequHeHus (CUpThl W (PEHOIHI,
KapOOHOBBIE KUCIOTHI U 3(QUPHI, ANbIETHIbl U KETOHBI, KUPBHI,
yrieBojibl).  [lpakTthueckoe TpUMEHEHHWE  ATHIJICHIIIMKOJIS,
TIIMLEPHUHA, denona. [Ipumenenue dbopMmanbaeruaa,
alleTANIB/IETU/IA, YKCYCHOM KHUCJIOTBI. Mbljla Kak COJIA BBICIIMX
KapOOHOBBIX KUCJIOT. Morolue CBOWCTBA MbLIa

11. AzoTconepxarime
COEIMHEHNS

A3zoTtcoaepikaiue COCIMHCHUS (amuHBI u aMHMHO
BricokoMoekysipHbIe COETUHEHHS (CHHTETUUECKUE 1
OMOJIOTHYECKU-aKTHBHBIC).

MoHowMmep, moauMep, CTpYKTypHOe 3BeHO. [lonmnmepusanus
STHIJICHA KaK OCHOBHOE

OK 04

HaIIpaBJICHUE €r0 UCIIOJIb30BaHUs.
FeHeTI/I‘IGCKaSI CBA3b MG)K)Iy Ki1acCaMHu OpFaHI/IIIGCKI/IX
COeIMHEHUN

JlaGopatopHas pabora 3.
«[IpeBpamienus

OpTraHU4YCCKUX BCIICCTB IIPHU
HarpeBaHnuu».

B TOoM 4nciie NpaKTHYeCKUX 3aHATHI M J1a00PaTOPHBIX padoT

[Tomy4yeHue sTUIEHA U U3yYEHUE €ro CBOMCTB. MoJenupoBaHue
MOJIEKYJl M XHMUYECKUX MpEBpallleHui Ha MpHUMEpE ITaHa,
JTHJIEHA, alleTUJIEHA U JIp.




[IpakTnueckoe 3ansarue 10.
«CocrapiieHue ypaBHECHUH
XUMHUYECKUX PeaKIUi ¢
y4acTUEM OPTaHUYECKUX

BCIICCTB»

CBolicTBa OpPraHWYECKUX COEIMHEHUN OTAEIbHBIX KJIACCOB
(TpuBHMaJIbHAs M MEXIYHapo/aHAas HOMEHKJIATypa, XMMHYECKHE
CBOICTBa, CIMOCOOBI TIONYYEHHs): TpEIC/bHBIE (ATKaHBl U
LIUKJIOQJIKAHbI), HENIPEeNbHbIe (IKEHbI, aJIKUHbBI U AJIKaJUEHBI)
U apOMaTHYECKHE YIJIEBOAOPOABI, CHHPTHI H  (HEHOJBI,
KapOOHOBBIE KMCIIOTHI U 3(UPHI, albJIEIU/bl U KETOHbI, aMUHBI U
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS. 3aJaHusd
Ha COCTABJICHHE YPaBHEHUN XMMHYECKHX PEAKLUH C y4acTUEM
OpraHMYECKHUX BEIIECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHUS

[IpakTuueckoe 3ansarue 11.
«CocraBieHue cxeM

peaxuii»

CocraBieHne cxeM peakuuil (B TOM 4HCII€ MO HPEeI0KEHHBIM
LENOYKaM I[pEeBpPALICHUI), XapaKTepU3YIOIIUX XUMUYECKUE
CBOICTBA OpPraHMYECKHX COEAVUHEHUH OTHENBHBIX KJIACcCOB,
CIOCOOBI UX IOJIyYEHHUSI U Ha3BaHUE OPraHUYECKUX COEIMHEHUMN
[0 TPUBHAIBHOM WJIM MEXKIYHApOJHOM CHCTEMaTHYECKOU
HOMEHKJIATYypE.

Pemienue IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aJlaHui

Ha CBOICTBa OpPTaHUYCCKUX COC}II/IHCHI/Iﬁ OTACIBHBIX KJIACCOB

Tema 4.3. nentudukanys opraHM4eCKUX BEIIECTB, UX 3HAUEHUE U IPUMEHEHHE B OBITOBOM 1

HpOI/I3BOI[CTBCHHOI\/'I JACATCIIbH

OCTH 4YCJIOBCKA

12. buoopranmueckue

Conep:xanue

COCOAMHCHUS.

[Ipumenenne u OuoNOTHYEcKas poyib yrieBoJoB. OKuCIEHHE
YIJI€BOJIOB — WCTOYHUK DHEPIUM >KUBBIX opraHu3moB. Obnactu
NPUMEHEHUS aMUHOKUCIOT. [IpeBpamieHus OenKOB NHINU B
opranusme. buonorndeckune pynkmuu OenkoB. buomornmueckue
GbyHKIIMM KUpOB. Ponb opraHudeckod XWMUU B pEIICHHUH
po0JIeM UIIEBOI 0€30MacHOCTH

[IpakTnueckoe 3ansatue 12.

B ToM unciie npakTHYeCKUX 3aHATUHI U JTA00PaTOPHBIX padoT

OK 01
OK 02
OK 04




“Unentuduxamnus
OpraHUYECKUX COCIMHCHUM
OTJENbHBIX KJIACCOB”

Nnentudukamuss OpraHMYEeCKHX  COCAMHEHUH  OTACTHHBIX
KJIaccoB (Ha TMpuUMepe albJeruj0oB, Kpaxmala, YKCYCHOH
KHCIIOTBI, OENKOB M T.I.) C WCIOJb30BAaHUEM UX (PHUIUKO-
XUMHUYECKUX CBOMCTB M XapaKTEPHBIX KaUECTBEHHBIX pEaKLUH.
Henarypanus Oenka Tpu HarpeBaHuu. L[BeTHbIE peakIuu
0enkoB. BoO3HMKHOBEHHE aHAIUTUYECKOTO CUTHAIA C TOYKH
3pEeHUS] XUMUYECKUX MPOLIECCOB MPU MPOTEKAHUH KaueCTBEHHOU
peakuuu, MO3BOJSIOMEH HISHTUDUIUPOBATh MPEIIOKEHHBIC
OpraHUYECKUE BEIIECTBA

Paznen 5. KuneTnueckue u TEPMOAUMHAMHUYCCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUA

XHMHYECKHX PeaKkumid

Tema 5.1. CKOpoCTh XUMHUYECKHUX peaklii. XMMUYECKOE paBHOBECHE

14. Cxopoctb peakiuu, ee
3aBUCHMOCTH OT PAa3JIMYHBIX

¢bakTopoB

Conepxanue
CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (haKTOPOB:
MPUPOJIBI pearupyromux BEIIECTB, KOHIIEHTPAlUU

pearupyroomux  BEIIECTB,  TEMIEpaTypbl W IUIOWIAaU
PEAaKIIMOHHON MOBEPXHOCTU. TeruioBele Y3PPEeKThl XUMUUECKUX
peakuuii. JK30- U S9HIOTEPMHUUYECKHE, PEAKIINH.

OOparuMocTh peakiuif. XHUMHYECKOE paBHOBECHE U €ro
CMelIeHue oj JIEICTBHEM pa3IMYHBIX ¢dakTopoB
(KOHIIEHTpalMs PEareHTOB WM MPOJYKTOB peakiuy, AaBJICHHE,
Temmeparypa) i1 CO3JaHUSl  ONTHMAJbHBIX  YCJIOBHMH
IPOTEKaHusl XUMHUYECKUX npoueccoB. [Ipunnun Jle HlaTtense

[Ipaktnueckoe 3ansatue 13.
«Pewenue 3agau»

B ToM 4unciie NPaKTHYECKUX 3aHATHH M J1a00PaTOPHBIX
padort

Pemenne mnpakTMKO-OPMEHTHPOBAHHBIX 33JaHUN Ha aHaIu3
(bakTOpOB, BIUSIONIMX HAa W3MEHEHHE CKOPOCTH XHUMHUYECKOM
peakiuu, B T.4. C MO3MIMHA DKOJOTUYECKH IeJIecO00pa3HOro
MOBECHUS B OBITY U TPYAOBOM JESATENBHOCTH B IEJAX
COXpPAHEHHUs1 CBOEro 3JI0pOBbs W OKPYKAIOUICH NPUPOIHON
Cpenbl.

Pewmenne [IPAKTUKO-OPUEHTUPOBAHHBIX 3alaHUI Ha
npumeHenue npuHuuna Jlelllatense mng  HaxoxaeHus

OK 01
OK 02




HaIlpaBJICHUsI CMEIICHUS PABHOBECUS XMMHUYECKON peakiuu U
aHanu3 (PaKTOpOB, BIMAIOIIMX HA CMEHICHHE XHMHYECKOTO
paBHOBECHS

41

33

HUTOI'O:

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOI 1M CIHUIIIHHbI 39
IIpakTHYeckne 3aHATHS 8

CamocrosiTesibHast padoTa 33
IIpome:xxyTo4yHasi arTecTanus (3a4er) 1




2.3. XapaKTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOIi 1eATeJbHOCTH 00y4alouXCcs

Conep:xkanue 00yyeHUust

XapaKkTepuCTHKA OCHOBHBIX BHI0B JIeSITeJIbHOCTH
o0y4aronerocsi

Paznen

1. OcHOBBI CTPOEHMSI BellIeCTBA

Tema 1.1. CTpoenne aTomoB
XHMHYECKHX 3JEeMEHTOB M
NPHPOJA XUMHYECKOH CBSI3U

COEIUHEHUN B

bopmybl
COOTBETCTBUM CO CTCICHBIO OKUCICHHS XUMHUYECKHX

CoCTaBisITh XUMHUYECKHE

9JICMCHTOB, nucxoasa n3 BaJICHTHOCTH n

AIIEKTPOOTPHLIATEILHOCTH

Tema 1.2. Ilepuogudeckmiil XapakTepu3oBaTb XUMHUUECKHE 3JIEMEHTHI B COOTBETCTBUU
3aKO0H " tabmuna  JI.M.| ¢ uX NoJIoKEHHEM B EPUOIMUYECKON CUCTEME XUMHYECKUX
MenneaeeBa anemenToB JI.M. MenaeneeBa

Pa3nen 2. XumMu4ecKue peakiuu

Tema 2.1. TUNBI XUMHYECKUX
peaxuuit

OObsicHEHHE  CYIIHOCTH  XMUMHYECKHX  IPOIIECCOB.
Knaccupukanuss XUMHUYECKHUX pEeaKIuid MO Pa3IUYHBIM

IIpU3HAKaM: YUCIYy UM COCTaBy IPOAYKTOB U PCATrCHTOB,

TerioBoMy 3ddexTy, HampaBieHuio, ¢dasze, HAITHYUIO
KaTaJM3aropa,  HM3MCHCHUIO  CTCTIICHEH  OKHCICHHS
DJIEMEHTOB,  OOpa3ymoIIMX  BEIIECTBA. YcraHoBka

MPU3HAKOB OOIEro W Pa3IUYHOTO B THIIOJIOTUH PEAKIIHA
UL
Knaccugumukanys BemecTB U MPOLIEeCcCOB ¢ TOYKH 3PCHUS
OKHCJIEHUS-BOCCTAHOBJICHHUSI.

HEOPraHW4YeCKOM M OPraHMYECKOW  XUMUHU.

CocraBiieHne ypaBHEHMM
peakuuii C MOMOINBI0O METOAA HJIEKTPOHHOro OanaHca.
OOBsicHEeHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKIuu
U TOJIOKEHHUS XUMHUYECKOTO PaBHOBECUS OT pa3IMYHbIX
¢bakTopoB

Tema 2.2.
DJIeKTPOJIMTHYECKAsI
JUCCOLHMAIIMS U HOHHBIN

o0MeH

CocTaBiiaTh YpaBHCHHA XHUMHUUYCCKHUX PCAKIUHU HOHHOTIO|
obMeHa ¢ Y4aCTHUEM HCOPraHNYCCKNX BCIICCTB

Paszgen 3. Ctpo

eHHe U CBOolcTBa HEOPraHuveCKMUX BEIICCTB

Tema 3.1. Knaccupukanus,
HOMEHKJIATYpa M CTPOCHHe
Heopraﬂnqeumx BEIIECTB

KJ'IaCCI/I(I)I/II_II/IPOBaTB HCOPTaHUYCCKUC
COOTBETCTBUU C UX CTPOCHUCM

BCIICCTBA B

3.2
XHMHUYeCKHe

Tema duszuko-
CBOIiCTBA

HEOPraHm4eCKMXx BeIIeCTB

VYcra"naBiauBaTh 3aBUCHUMOCTDH (U3UKO-XUMHUECKHIX
CBOMCTB HEOPTaHWYECKHUX BEIIECTB OT CTPOCHHS aTOMOB U

MOJICKYIJI, a TaKKC TUIIA KpHCT&J’IJ’IH‘-ICCKOﬁ PCHICTKU

Pasznen 4. Crp

OeHHe 1 CBOMCTBA OPraHuYe€CKUX BCIICCTB

Tema 4.1. Knaccupukanus,
CTpOeHHe U HOMEHKJAaTypa
OpFaHI/I‘IeCKI/IX BEILIECCTB

KJ’IaCCI/I(bI/ILII/IpOBaTB OpTraHHU4YCCKUC BCIICCTBaA B

COOTBETCTBUH C UX CTPOCHUEM

Tema 4.2. CBoiicTBa

VYcra"naBiauBaTh 3aBUCUMOCTDH (UBUKO-XUMHUYECKUX

OpPraHuYecKUX COeUHeHU

CBOMCTB OpraHN4YC€CKUX BEIIECCTB OT CTPOCHUA MOJICKYJI
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Tema 4.3.
HNpenTuduxanus
OpPraHMYecKUX BellecTB, HX
3Ha4YeHHWe M IPUHMEHEeHHe B
OBbITOBOM M NMPOM3BOACTBEHHOM

ACATECJIbHOCTH Y€J10BCKa

OO00CHOBBIBaTh 3HAYEHHE W MPUMEHEHUE OpPTraHUYECKHX
BEIIECTB B OBITOBOM M MPOM3BOACTBCHHON AESITEIHLHOCTH
YeNoBeKa UX (PU3UKO-XUMHUYECKHUMH CBOHCTBAMU

Pasnen 5. Kunernmueckue u
XHUMHYECKHX pPeaKIui

TCPMOAUHAMHYECCKHE 3aKOHOMEPHOCTH IIPOTCKAHUSA

CxopocTb XUMHYECKUX
peaxkumii.
XuMH4YecKoe paBHOBecHe

HccenenoBars BIMsHUE N3MEHEHUS KOHLEHTPALIMUBELIECTB,
peakuuu Cpelbl U TeMIIepaTypbl Ha CMELIECHUE
XUMHUYECKOTO PABHOBECUS

Paznean 6. PacTBOpBI

IonsiTue 0 pacTBopax

HCCJ’ICI{OB&TB XHMHYCSCKHI COCTaB pPacTBOpPOB

Paznea 7.

Xumus B ObITY ¥ IPOU3BOACTBEHHOI 1eSITEIbHOCTH YeJI0BeKa

Xumusi B ObITY H
NPOU3BOACTBEHHOM
NAeATeJbHOCTH
Yye10BeKa

OueHuBaTh MOCIEACTBUS OBITOBOM M IPOU3BOJACTBEHHOU
NEITENbHOCTU 4YeJIOBEKA C MO3UIUHA DKOJOTHYECKOU

0e30macHOCTH
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3.YCJIOBUSA PEAJIM3AIIMM YYEBHOM JJUCIUITIJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MATEPHATBLHO-TEXHHYECKOMY

odecrneyeHu10

Kabuner xumuu mim yaeOHOM XUMHUECKOH TabopaTopuu. O6opyaoBaHue yueOHOTO
KaOuHeTa:

- KOMILJIEKTHI CTIEHMAIM3UPOBAHHON yueOHOH Mebenu,

— JI0CKa KJlaccHas,

- MIPOEKTOP,

- JKpaH,

- HarJsiHbIe TOCoOuUs,

- TEeXHUYECKas JOKYMEHTAIus,

- KOMIIBIOTEP C YCTAHOBJICHHBIM JIMIIEH3HOHHBIM MTPOTPAMMHBIMOOECIICYCHUEM :

OC Windows, MS Office, cripaBo4HO-TIONCKOBOW CHCTEMOM

«Koncynprantlntocy, ¢ BBIXOI0M B ceThb «MHTEPHET» U AOCTYIIOM BAJIEKTPOHHYIO
MH()OPMAIMOHHO-00pa30BaTEIILHYIO CPEYy.

3.2. UndopmannonHoe obecneyeHue 00ydeHHs

Jis peanu3anuu mporpaMmbl OMOIMOTEYHBIN QOHI 00pPa30BaATEIILHON OPraHU3aIMH UMEET
TNeYaTHbIE, AIICKTPOHHBIC, HH(POPMAIMOHHBIC PECYPCHI JIJIsl KCIIOJIB30BaHUS B 00pa30BaTEILHOM
nporiecce.

IlepeyeHb y4eOHBIX H31aAHUIA, TOMOJTHUTEILHOM JUTepaTypbl, AUHTEpHET-pecypcoB

3.2.1.OcHoBHAas JIMTEpaTypa

1. XuMust: yaeOHHUK JJIs1 CPEAHETo MPoheCcCHOHATBEHOTO 00pa3oBaHus /

1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanioBan; mox obmeipenaxiueii I'. H.
daneeBa. — 2-e u3., mepepad. u gon. — Mocksa: M3narensctBo KOpaiit, 2023. — 431 ¢. —
(ITIpodeccuonansHoe odpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: aneKTpoHHBIH //
OopasoBarenbHas miathopma FOpaiit [caiit]. —URL: https://urait.ru/bcode/513073

2. Xumus. 3a1auHuK : ya9eOHOE TTIOCOOHUE I CPETHETO POPECCHOHATBLHOTO 00pa3oBaHus
[ 10O.A.Jlebenes [u np.]; mox ob6mei penaknueil. H. dageeBa. — Mocksa :
WznarensctBo FOpaiit, 2023. — 236 ¢. —(IIpodeccuonansHoe oopazoBanue). — ISBN 978-5-9916-
7786-8. — Tekcranekrponnbiit // O6pasoBatenbHas tuatdopma FOpaiir [caiir]. —URL:
https://urait.ru/bcode/513091

3.  Tynukun, E. U. Xumus. B 2 4. YacTs 1. O6Imas 1 HeopraHudecKast XUMHUS : yIeOHUK

UIE  CpemHero  IpogecCHOHAIBLHOTO obpazosanus /E. . Tynukun. — 2-e u3., ucnp. u
nom. — Mocksa : MU3natensctBo FOpaiiT,2023. — 385 c¢. — (IIpodeccronansHoe oOpa3zoBaHue). —
ISBN 978-5-534-02748-8. — Tekcrt : anexktpoHHbIi // O6pazoBaTenbHast miardopma FOpaiit [cait].
— URL: https://urait.ru/bcode/513730

4.,  Tynukun, E. 1. Xumus. B 2 4. Yacts 2. Opranudeckas XUMus : y9eOHUK JIACPETHETO

npodeccronansHoro oopazosanus / E. . Tynukun. — 2-e u3., Hcrp. u Jo1m. — MOCKBa :
NznarensctBo FOpaiit, 2023. — 197 ¢. —(IIpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-
02749-5. — Tekcr :anekTponnsiii // O6pasoBatensHas tuiatdopma FOpaiit [caiit]. —URL:
https://urait.ru/bcode/513731

3.2.2. JlonoJHUTEIbHAS JIUTEPAaTypa

1. Ta6puensn O.C. Xumus: yueouuk aus 11 xnacca / T'abpuensn O.C., Octpoymos U.T.,
Cnanxos C.A. - Mocksa: M3narensctBo [IpocBemenue, 2022. - 128 c. - 978-5-09-101650-5. - URL:
https://shop.prosv.ru/ximiya-10-klass-bazovyj- uroven3983

2. Taopuensu O.C. Xumus: yue6nuk ans 10 knacca / Tabpuensn O.C., Ocrpoymos WU.T.,
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https://urait.ru/bcode/513073
https://urait.ru/bcode/513091
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://shop.prosv.ru/ximiya-10-klass-bazovyj-uroven3983
https://shop.prosv.ru/ximiya-10-klass-bazovyj-uroven3983

CnankoB C.A. - Mocksa: UznatensctBo [IpocBemenune, 2022. - 128 c. - 978-5-09-101651-2. - URL:
https://shop.prosv.ru/ximiya-11-klass-bazovyj- uroven3982
3.2.3. UnTepHeT-pecypchl

1. http://hemi.wallst.ru/ (O6pasoBaTenbHBII CAHT A1 MIKOJILHUKOB

«XUMHUSY).

2.  https://www.chem.msu.su/ (3nekTponHas 6UOINOTEKA 10 XUMUH).

3.  https://hvsh.ru/ (kypHaI «XHMHS B HIKOJIE)).
4.  https://hij.ru/ (xypHan «XHMHUS ¥ KH3HBY).
S.

https://elementy.ru/catalog/3648/Khimiva i khimiki chemistry chemists
COM (JIEKTPOHHBIHN KYpHAT « XUMUKH H XUMUSD?)
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https://shop.prosv.ru/ximiya-11-klass-bazovyj-uroven3982
https://shop.prosv.ru/ximiya-11-klass-bazovyj-uroven3982
http://hemi.wallst.ru/
https://www.chem.msu.su/
https://hvsh.ru/
https://hij.ru/
https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry_chemists_com
https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry_chemists_com

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUAYYEFHOM

TACIHATLITAHBI

KoHTpoiib u omeHKka pe3yibTaToOB

OCBOCHHA

JUCHUIINIMHBI  OCYHICCTBJIACTCA

npenoaaBaTrejicM B HPOHCCCC IMPOBCACHUA 3aH5vITI/H\/Jl, TCKYHICIo U IMPOMEIKYTOUHOI'O KOHTPOJA, a

TaKK€ BBIITOJIHCHU A OGy‘laIOH_II/IMI/ICSI HHAUWBUYAJIBbHBIC 3aIaHUA, IIPOCKTHI.

PesyabTaTsl o0y4eHHs
(MMYHOCTHBIE, IPeMeTHbIE, MeTaNpeMeTHbIE)

(I)OprI H METOAbI KOHTPOJA U
OLCHKHU PE3yJAbTAaTOB oﬁyqennﬂ

JUYHOCNIHbLX .

YYBCTBO TOPJOCTH U YBaXCHUS K HUCTOPHH U
JOCTHDKEHUSIM  OTEUECTBEHHOW XHMMHYECKOH HayKH,
XUMHUYECKH IPAMOTHOE TIOBE/ICHUE B

npoecCuOHANBHOM AESITENbHOCTY M B OBITY IHpu
oOpareHuun c
MaTepHralaMH U TPOIeCCaMH;

XUMHUYCCKUMU BEIIECCTBaAMU,

— WHIUBUIYaTbHBIA U / WU
TPYIIOBOM YCTHBIN OMpOC

— TMPOBEPKA BBIMOJIHEHUS TOCTABIECHHBIX
3azad.

TFOTOBHOCTh K TMPOJODKEHHIO 00pa3oBaHUS U
KBaTMGUKAIIMK B W30paHHOM

HpO(l)CCCHOHaHbHOfI JCATCIIPHOCTH H 00BEKTHBHOE

IIOBBIIICHU A

OCO3HAHHUE POJIM XUMHUYICCKHUX KOMHGTGHIII/II;'I B OTOM;

-MHAWBUAYaIbHBIA ¥ / WIH TPYIIIOBOM
YCTHBIN OITPOC

— WHAMBUAyajbHAs WIH  TPYIIOBas
paboTta (mpeacTaBieHHUE BBIMOJTHEHHOTO

3aJIaHus ).

— YMCHHE HCIIOJb30BaTh JIOCTHKCHHUS COBPEMEHHOMN
XI/IMI/I‘ICCKOI;'I HaYKI/I H XUMHYCCKHUX TGXHOJIOFI/Iﬁ JUJIA
COOCTBEHHOTO

ITOBBIIIICHUA HUHTCJUICKTYaJIbHOI'O

pa3BuUTHsT B BBIOpaHHOM  NpodeccruoHAIbHOMN

JIeITECIIbHOCTH;

-MHAUBUAYaIbHBIA ¥ / WIH TPYIIIOBOR
YCTHBIN OITPOC

-MHIUBUyaTbHAS WK

rpynnoBas paborta (HpeacTaBieHUE
BBITIOJIHEHHOTO 3aJaHHS)

MemanpedMernglx:

WCIIOJIb30BAaHUE PA3JIMYHBIX BUJOB I103HABATEIbHOU
JEATEIIBHOCTY U OCHOBHBIX  MHTEJUIEKTYaJIbHbBIX
ornepanuil (MOCTAaHOBKHM 3aJayd, (QOpMYIUPOBaHUS

TUTIOTE3, aHaJN3a U CHHTE3a, CPaBHEHUs, 0000IIEHUS,

CHUCTEMaTH3aIlNH, BBISIBIICHUSI MIPHUYUHHO-
CJIEICTBEHHBIX CBsI3€H, MOKCKa aHaJIOT OB,
dbopMynupoBaHus BBIBOJIOB) TUTST pereHus
MOCTaBJICHHOM  3aJayd, MPUMEHEHHUE OCHOBHBIX
METOJIOB ~ TMO3HaHWsS  (HAOMIOJEHUS,  HAYYHOTO

3KCHCpI/IMCHTa) IJId U3YUYCHHUA PA3JIMYHBIX CTOPOH
XHMHYECKHX OOBEKTOB H nponeccoB, € KOTOPbBIMH

'I/IH,Z[I/IBI/II[yaJ'IBHBII‘/JI orpoc
— IIPOBEPKaA BBIMMOJIHCHHUA ITIOCTABJICHHBIX
3aga4

BO3HUKACT HCO6XO)II/IMOCTI) CTAJIKUBATHCS B

npodeccuonanbHOM chepe;

HCIIOJIB30BaHHUEC Pa3INIHBIX HUCTOYHHKOB JJIsL -I/IH,ZII/IBI/I}IyaJ'IBHBII\/’I YCTHBIﬁ Oo1pocC
HOJIydeHHss  XUMHMYECKOH HMHQpOpPMalu¥, YMEHHE | — MPOBEPKA BBIIOIHEHHS IOCTABIEHHBIX

OLICHUTB €€ JOCTOBEPHOCTH JJIs1 JOCTUKEHHS XOPOIINX
pe3ysbTaToB B MpodecCHOHAIBHOM cdepe;

3a1a4

NPeoOMemHbIX.
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c(hOpMUPOBAHHOCTH NPEJCTABICHUN O MECTE XUMHUH B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa; MOHUMaHHUE
poru XuMHM B (OPMHUPOBAHMHM Kpyrosopa H
(YHKIMOHAIBHONH  TIPaMOTHOCTM  YellOBeKa  JUis
pelIeHUs MPAKTUUECKUX 3aay;

-MHIUBUAYaIbHBIA W / WM TPYIITOBOU
YCTHBIN OIPOC

— coo0IIeHHe Ha MPAKTUYECKOM
3aHATUU
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BJIaJICHUC OCHOBOIIOJIararommuMun XUMHYCCKUMHU
IIOHATHUAMU, TCOPHUAMMU, 3aKOHaMM u
3aKOHOMCPHOCTSIMHU, YBCPCHHOC I10JIb30BAaHUC

XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

-MHJIMBUAYAJbHBIA YCTHBIM OIIPOC
— cooOmieHne  Ha  MPAKTHYECKOM

3aHATHHN

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOT'O MMO3HAHMS,
MCIOJIb3YEMBIMU B XUMHH: HAOIIOACHUEM, OIMCAHUEM,
U3MEpEeHNeM, SKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh,
OOBSACHATH pe3yJIbTAaThl IPOBEACHHBIX OMBITOB U JIEJIATh
BBIBOJIbI; TOTOBHOCTH U CIHOCOOHOCTh MPHUMEHATH

MCTO/bI ITO3HAHUW ITPU PCIICHUHU ITPAKTUYCCKUX 3a/1a4,

-UHAUBUAYaJIbHBIN YCTHBIA OIIPOC
-MHJIUBHlyaIbHAS pabota
(mpencTaBiieHHE BBIOJIHEHHOTO
3aJ1aHMS)

— cooOmieHne  Ha  MPAKTHYECKOM

3aHATHHN

C(i)OpMHpOBaHHOCTI) YMCHU JaBaTbh KOJIMYCCTBCHHEBIC

-MHJMBUAYaJbHBIM YCTHBIM OIIPOC

OLEHKH M IPOU3BOAUTH PACUETHl MO XUMMYECKUM | — MHIMBHIyalbHAs pabota

dbopMysiaM U ypaBHEHUSIM; (npeacraBieHUe BBIIOJIHEHHOI'O
3aJIaHKS)

BJIQJICHUE ITPABUIIAMU TEXHUKHU 0€30IaCHOCTH MPH -MHIVBHUIyaJbHBIH  YCTHBI  OMpOC

HCIIOJIb30BaHN XUMHNYCCKHX BCILICCTB,

COOOIIEHUE Ha MPAKTHYECKOM 3aHSATUU

c(OpPMUPOBAHHOCTH COOCTBEHHOW ITO3HIIUU T10
OTHOIIEHUIO K XHMHUYECKOH HH(MOpMAIIHH,
M0JTy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

-MHAMBUAYaJIbHBIA U / WK TPYIIIOBOM
YCTHBIN OITPOC

-cOO0IllEHNEe Ha  IPAKTUYECKOM
3aHATUU
— IpoBepKa BBIIIOJIHEHUS

IIOCTABJICHHBIX 3a14a4.
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S5.AIATITAIIASL PABOYEM IIPOTPAMMBI NP OBYYEHMM JIUI[ C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

Ananrtanus padouedr mporpammbl auctuuinHel CO0.01.09 Xumus npoBoaHMTCS NpU
peaiivzallMM  aJanTHUBHOW  00pa3oBaTeNbHOM MIPOrpaMMbl —  POrPaMMbl  MOJATOTOBKHU
CIEeUUANNUCTOB cpeaHero 3BeHa mno cnenuanbHocTH 40.02.04 IOpucnpyneHuus B HENsAX
oOecrieyeHrsT TpaBa WHBAIMIOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS Ha
noyiyueHue mnpodeccuoHalbHOTO 00pa3oBaHUs, CO3/aHUS HEOOXOIWMBIX [UIsl TOJYyYCHHS
cpenHero npodecCHOHaIbHOTO 00pa3oBaHUsl YCIOBHM, a Takke oOOecreueHus IJOCTUKECHUS
O0y4aroIMMHUCS HMHBAJIHIAMH M JUIAMA C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU  37I0POBbS
pe3yJIbTaToOB (POPMUPOBAHUS TPAKTUUECKOIO OTIbITA.

Obopyoosanue kabunema O0eloNpouU3BO0CMEa U  peddcumMa ceKpemHocmu  Ojisl
00yUarWUxcsl ¢ paziudHbIMU GUOAMU 02PAHUYEHUS 300P08bSL

OcHaiieHne kaOuHeTa JIEJONPOU3BOJICTBA U PEXKUMA CEKPETHOCTH JIOJKHO OTBEYaTh
0cOo0BIM 00pa3zoBaTEIbHBIM MOTPEOHOCTSAM OOYYAIOUIMXCS WHBAIUIOB M JIUI C OIPaHMYCHHBIMH
BO3MOXXHOCTSIMU 370pOBbsi. KaOUHETHI TOJKHBI OBITH OCHAIIEHBI 00OPYJOBAaHHEM U YYEOHBIMH
MECTaMH C TEXHHYECKUMH CpeICTBaMU OOy4YeHUs Ijs OO0y4arolMXCs C Pa3IMYHbIMH BUIAMHU
OTPaHUYECHUH 3]10POBbSI.

Kabuner, B KOTOpoM 00y4aroTCs JIMIIA ¢ HAPYIIEHUEM CIyXa JIOJDKEH OBITh 000pyI0BaH
pPaZgMOKIACCOM, KOMIIBIOTEPHOW TEXHMKOW, ayJUOTEXHUKOH, BHUAECOTEXHUKOH, JIIEKTPOHHOMN
JIOCKOW, MYJIbTUMEIUNHON CUCTEMOM.

Jnsa  cnaboBuasmmx oOydaromMXcsi B KaOMHETE MpeaycMaTpUBalOTCS MPOCMOTP
yAaJeHHBIX OOBEKTOB IpHU TIOMOIIM BUACOYBEIUYUTENEH [ YAAJEHHOTO IPOCMOTpa.
Hcnons3oBanre bpaliieBCKOW KOMIIBIOTEPHOM TEXHUKH, OJIEKTPOHHBIX JIyNl, IPOrpamm
HEBU3YaJbHOIO JOCTyMa K HH(pOpMAIMM, TEXHHUYECKUX CPEJCTB IMpHeMa-liepeaadn y4eOHOH
nH(pOpMalUU B AOCTYIHBIX (hOpMax.

s oOyuaromuxcsi ¢ HapylIeHHEM OINOPHO-ABUIaTEIbHOIO annapaTa KaOMHET JOJKEeH
ObITH 000pPY/I0BaH NEPEABIKHBIMU PETYJIIMPYEMBIMHU MAPTAMU C UCTOYHUKOM ITHTAHUSL.

Brleyka3aHHoe OCHAIlIEHUE YCTAHABIMBACTCS B KaOWHETE MPU HATWYMH 00Y4aroIUXCs
[0 aJaNTUPOBAHHOM 00pa3oBaTENbHOM HporpaMMe C Y4eTOM HMEIOUIerocsl THUIa HapyUIeHHM

3JI0POBBS y 00yUaromerocs.

Hugpopmayuonnoe u memoouueckoe obecneuenue 06y4aouuxcs

Joctyn Kk MHQOpPMAIMOHHBIM U OMOIMOrpa@UuUecKUM pecypcaM, YKa3aHHBIM B 1.3.2
paboueiil mporpaMMsbl, TOJKEH OBITh Mpe/cTaBieH B (popmax, alaiTUPOBAHHBIX K OTPAHUYECHUSIM
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3JI0POBBS 0OYUAIONIMXCS] MHBAIUIOB U JIUII C OTPAHUYECHHBIMU BO3MOKHOCTSMH 3/I0POBBSI:

Jist un ¢ HapyIeHUsIMH 3peHust (He MeHee OJTHOTO BUIA):

- B ICYaTHOH (pOpME yBETUUEHHBIM MIPUPTOM;

- B (hOpMeE IEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina;

- B meyatHol opme Ha si3bike bpaiis.

Jnst I ¢ HapyIIeHUsIMH CITyXa:

- B Ie4aTHou dopme;

- B )OopMe 3IEKTPOHHOTO JJOKYMEHTA.

Jist U1 ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBHOTO anmapara (He MeHee ABYX BHJIOB):

- B IeYaTHOU opMme;

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

Jlns nuI ¢ HepBHO-TICUXUYECKUMH HAPYIIEHUAMH (PacCTPOMCTBO ayTHYECKOTO CHEKTpa,
HapylIeHUE ICUXUYECKOTO Pa3BUTHUA):

- UCTIOJIb30BAHUE TEKCTA C WILTIOCTPAIHSMHU;

- MYJIbTUMEJUIHBIC MaTepHAaIbI.

Bo Bpemsi caMOCTOSTENBbHOW TOATOTOBKM OOYYalOIIMECss WHBAIMAB M JHUIA C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI JIOJDKHBI OBITh OOECIIEYeHBI JOCTYIIOM K CETH
HNuTtepner.

Dopmbl u Memoobl KOHMPOIA U OYEHKU Pe3YIbmamos 00y4eHus

VYka3zanHple B 1. 4 mporpammbl (OpMBI U METO/bl KOHTPOJSI MPOBOJAATCS C Y4ETOM
OrpaHUYEHUS 3/10pOBbsl OOydaromuxcs. Llenbio TEeKyIero KOHTpPOJIs SIBISETCSI CBOEBPEMEHHOE
BBISIBIIEHUE 3aTPyJHEHMH M OTCTaBaHUs, OOYYaroIErocsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI 1 BHECEHUE KOPPEKTUBOB B YUEOHYIO J1€ATEIbHOCTb.

dopma MPOMEKYTOUHOM aTTECTAllMM YCTAaHABIMBAETCS C YYETOM HWHAMBHUAYAJIbHBIX
NCUX0(U3MUECKUX OCOOCHHOCTEH O0Oy4YalolMXCsi HWHBAJIWAOB U JIMI C OrPAaHUYECHHBIMHU
BO3MOXXHOCTSIMU 3/10pOBbs (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIbIOTEpE, B (hopme
TECTUPOBAHUSA U T.IL.).

[Tpu mpoBeAeHNN MTPOMEKYTOUHOM aTTecTaluu o0yJaromeMycs Mpe1oCTaBiseTcs BpeMs

Ha TIOATOTOBKY K OTBCTY, YBCIWYCHHOC HC Ooiee yem B TpU pasa, YCTAHOBJICHHOI'O JJid

IMOATOTOBKHU K OTBECTY O6y‘IaIOHH/IMC$I, HE UMCIOIIIUM OFpaHI/I‘IGHI/If/'I B COCTOSAAHHUH 300POBbA.

ABTOp(bI)-cocTaBuTeM: DauinoBa .M.
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