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1. IMACHOPT PABOYEN IHPOI'PAMMUBbI YYEBHOM
JAUCHUIIJIMHBI YII.09 XUMUA

1.1. OGnacTh NpuMeHEHHUS paboUeii mMporpaMMbl

PabGouast mporpamma AUCIUIUTMHBI SIBISETCS YacThIO 0Opa30BaTEILHOM
nporpammbl B cooTBeTcTBUU ¢ DPI'OC CIIO mo cnemmansHoct 09.02.07
HNudopmarimoHHbie CHCTEMBI ¥ POTPaMMHUPOBAHUE.

1.2. Mecto puctumunsl B ctpyktype IITICC3C:
OIl. O6ueo6pazoBarebHas MOATOTOBKA

VII. YueOHble ipeMeThl

OVII.09 Xumus

1.3. llenu u 3amaun AUCUMILTUHBI — TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS
JUCIUIUIAHBL.

Llenpto  sBRsieTcss (QOpPMHPOBAHME Yy CTYJACHTOB NPEACTABICHHUS O
XUMUYECKON COCTABIISIONICH €CTECTBEHHO - HAYYHOH KapTHUHBI MHpPa KaK OCHOBBI
OPUHATHS  pPEUIeHWH B  JKU3HEHHBIX M INPOU3BOACTBEHHBIX CHTYalMsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOTHOM cperie.

3agauyu AMCUMIIMHBI:

1. chopMUpOBaTh ~ MOHMMAaHHE  3aKOHOMEPHOCTEH  IPOTEKaHUs
XUMHUYECKHUX TPOIIECCOB U SIBIICHUI B OKpY)Karollel cpeae, LEeI0CTHOW HayyHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTb YMEHHS COCTaBJIATH (OPMYyJbl HEOPTraHUYECKHX U
OpPraHMYECKHX BEIECTB, YPABHEHUS XUMHUYECKUX PEaKIHid, OObACHATh UX CMBICI,
MHTEPIPETHPOBATH PE3YJIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3. chopMUpOBAaTh HABBIKM MPOBEACHUSA NPOCTEHIINX XUMHUYECKHX
HKCMEPUMEHTAJIbHBIX HCCIECJOBAHUA C COOJIIOJIEHHEM TMpaBMil 0€301acHOro
oOpallieHus1 ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 000PYAOBAHUEM;

4.  pa3BUTb YMEHHS HCIOJIB30BaTh HMHPOPMALHKIO  XUMHYECKOTO
XapakTepa U3 pa3INuHbIX HCTOYHUKOB,

5. chopMHpOBaTh yYMEHHS NPOTHO3UPOBATH  IOCIEACTBUS  CBOEH
NESITEeIbHOCTH W XUMHYECKUX MPUPOTHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
IPOLIECCOB,;

6. chopMUpOBaTh MOHMMAHUE 3HAYUMOCTU JIOCTHIKEHUN XHUMHYECKON
HAYKH U TEXHOJIOTHH JJIsl pa3BUTHS COLIMAILHOM U MTPOU3BOJICTBEHHOU cep.

1.4. KouuduecTBO 4acOB HA OCBOEHUE JTUCIUILINHEI:

MakcuMalibHOM yueOHOM Harpy3Kku oOydaromierocst /2 gaca, B TOM YHUCJIE:
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— oOs3aTenpHas aynuTopHas ydeOHas Harpy3ka (Bcero) 40 wacoB, W3 HUX

npakTudeckas padora — 20 yacos.

— camMocTosTeNbHas pabora — 32 yaca.

1.5. Ilnanupyemsble

pe3yiabTaThl  OCBOCHUS

o0mreo0pazoBaTebHON

mqucuiuinHbl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoe ®I'OC COO.

Koa u IlnanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIJIHHBI
HAaNMEHOBaHHe
(¢opmupyembix Oo0mme JAucuuniimHapHbie
KOMIIeTEeHIM
OK 01. Beibupats B yacTu Tpy10BOro BOCIUTAHUS: - BJIAJIETh CUCTEMOH

CHOCOOBI PeLICHHUs
3a/1a4
npohecCHOHABLHOM
IesATeITbHOCTH
MMPUMCHHUTCIILHO K
Pa3IHMYHBIM
KOHTEKCTaM

- TOTOBHOCTbH K pyay, OCO3HAaHUueE
[IECHHOCTH MacTePCTBa, TPYIOTI00HE;
- TOTOBHOCTh K aKTHBHOU ACATCIIbHOCTHU

TEXHOJIOTHUECKOU u COLIMaAIbHOM
HaIlpaBJICHHOCTH, CIOCOOHOCTh
MHHUIIUHPOBATD, IUTAHUPOBATh "
CaMOCTOSITENIFHO  BBINIOJHATH  TaKylO
JIeATEIIHOCTD;

- HHTEpeC K pa3Iu4HbIM  chepam

poQeCCHOHAIBHON JeATEIHHOCTH,

Osaagenue YHUBEPCAJIbHBIMHA
Y4eOHbIMU NMO3HABATEJILHBIMH
NeUCTBUAMM:

a) 0a30Bble JJOrMYecKHe TeHCTBUSI:

- CaMOCTOSITeNbHO (OPMYNIHUPOBATh U
aKTyaJIU3upOBaThH npobiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIN MpPU3HAK

NnJn OCHOBaHUsA JJISL CpaBHeHI/IH,
Kiaccuukanuu u 0000IICHUS;

- OHpe,Z[e.H}ITB neiaun ACATCIIbHOCTH,
3aJjaBaTh IapaMeTpbl M KPUTCPUU HX
IOCTHIKEHHS,

- BBISBIIATE 3aKOHOMEPHOCTH u
IpOTUBOpEYUss B  pacCMaTpUBAEMBIX
SIBJICHUSIX

- BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB
LEJsSIM, OLIEHMBAaTh PHUCKU TOCJIEACTBUMN
JESTEIIBHOCTH;

- pa3BUBAaTh KPEAaTUBHOE MBILIIEHUE MPU
pELIEHUH KU3HEHHBIX IPo0IeM

0) 0a3oBbIE HCCIeA0BATEIbLCKHE
nerlcTBUA:

- BJIaACTH HaBbIKaMHA y‘IG6HO-
HCCIIEN0BATEIbCKOMN Hu MPOEKTHOM
ACATCIIbHOCTH, HaBbIKaMU pa3p CHICHUA

XUMUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET:

OCHOBOIIOJIATAIOIIUE TOHATHUS
(XMMHMUYECKHUIl 3JIEMEHT, aToOM,

AJIIEKTPOHHAS o0oouka
aToma, s-, p-, 0-3JeKTpOHHBIE
opOUTamM  aTOMOB,  HOH,
MOJIEKYyJIa, BaJICHTHOCT,
AJIEKTPOOTPHIIATEIILHOCTD,

CTETICHb OKHCIICHHS,
XUMHUYECKass CBsI3b, MOJIb,

MOJISIpHAs Macca, MOJISIPHBIN
00beM, YTIEPOIHBIN CKeleT,

GyHKIIMOHATbHAS rpymmna,
paauKan, U30MEpUS,
W30MEPBI, TOMOJIOTUYECKUHI
psn, TOMOJIOTH,
YIIEBOIOPOAbI, KHUCIOPOI- U
a30TcoepKaIue
COCMHEHUS, OHOJIOTUYECKU
AKTHUBHBIE BEIIIeCTBA
(YyryieBonbl, JKHpBI, OCJIKH),
MOHOMED, oJIuMep,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COETMHEHUS,
KPUCTAIZIMYECKAsT ~ PEIIeTKa,
TUIBI XUMUYECKUX peakuuit
(OKHCTTUTENBHO-
BOCCTAHOBUTENbHBIE, HK30-U
OHIOTEPMUYECKUE, PEAKIIUN
HOHHOTO OOMeEHa), pacTBOD,
DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL,
AIIEKTPOJIUTHIECKAS
TUCCOLMAINS,  OKHCIIUTEINb,
BOCCTAHOBUTENIb,  CKOPOCTh
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npo0Jem;

- BBISABJIATH
CBSI3U U
BbIIBUT'aThb
HaXOJHUTh
JOKa3aTeJIbCTBA
3aJaBaTh
pelIeHuS;
- QHAJIM3UPOBATh TOJYyYEHHBIE B XOJIE
pGI_HeHI/IH 3aJa4un p€3yHBTaTBI,
KPUTHYECKH OIICHHBATh X
JIOCTOBEPHOCTD, MIPOTHO3HPOBATH
M3MEHEHNE B HOBBIX YCIIOBHSX;

- yMeTb HGpGHOCI/ITB 3HAHUA B
MMO3HABATEIIbHYIO n MPaKTHUYECKYIO
O6J'IaCTI/I KU3HCACATCIIbHOCTH,

- yMeTb HHTETPUPOBATh 3HAHHS U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIJBUI'aTb HOBBIC HJCH, Hpe;[naraTL
OPUTHHAJILHBIE TIOJIXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTH UX HCIIOIL30BAHUSA B
TI03HABATEJIbHON M COIMAIbHON MPAKTUKE

[IPUYMHHO-CIICACTBEHHBIE
aKTyaJIM3MpOBaTh  3ajady,
TUIIOTE3y €€  pELICHHs,
apryMEHTBI TUIS
CBOMX  YTBEpXKICHMIA,
napaMeTpsl M KpPUTEPUHU

XUMHUYECKOU peaKkuuu,
XUMHUYECKOE paBHOBECHE),
TEOPHUH W 3aKOHBI (TEopHs
XUMHUYECKOTO CTpOEHUS
OpraHn4eckux BemecTB A.M.
byrneposa, TEOpHUs
3JIEKTPOJIUTHYECKON
JUCCOIUAINH,
nepuoauyeckuii 3akon JI.M.

Menpeneena, 3aKOH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,

CUMBOJINYECKUH SI3bIK XUMHUH,
(aKTOIOTHUECKUE CBEICHUS O
CBOMCTBAX, COCTaBe,
NoJdy4eHHn U 0Oe30macHOM
UCIIOJIb30BAaHUU  BaKHEHIINX
HEOPraHMYECKUX u
OpPraHMYeCKHUX BEIIECTB B
OBITY " MPaKTHYECKOU
JeSITeIbHOCTH YeNIOBEKa,

- YMETb BBISIBIISITD
XapaKTepHbIe TMPU3HAKA U
B3alMOCBS3b M3Y4YE€HHBIX
MIOHATUH, [IPUMEHSTH
COOTBETCTBYIOIIME  TOHATHS
OpU ONMHUCAHUHM CTPOCHHS H
CBOWCTB HEOPraHWYECKUX U
OpPraHUYECKHUX BEIIECTB U UX

MIPEBPAILICHU; BBISIBIISITH
B3aMMOCBS3b XAMUYECKHUX
3HaHUH C TIOHATHSIMH |
MPEICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh HCII0/Ib30BaTh
HAMMCHOBAHUS XHUMHYCCKUX
COCTMHEHNN
MEXIYHAPOAHOTO coro3a
TEOPETUYECKOMN u
MPUKJIAHON XUMHUHU Hu
TpUBHUAJIbHbIE Ha3BaHMUS
BaXKHEHIIINX BEIIECTB
(aTHIIEH, alleTUJICH,
[JIMLIEPUH, denon,
dbopmanbaerum, YKCyCHast
KHMCJIOTA, TJULUH, YrapHbIH

ras, yriaeKucislii ra3, aMMHaK,
raiieHasi U3BeCThb, HeralmeHas
U3BECTh, IMTHEBas coAa H
JIpYTHX), COCTAaBJIATh
(GopMynbl HEOPraHUYECKUX U
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OpTraHUYCCKUX BE€IICCTB,

ypaBHeHI/IH XUMHNYCCKUX
peakIui, 00BSACHATH  HUX
CMBEICII, [IOATBEPKIATH
XapaKkTepHBIC XAMUYECKHE
CBOMCTBaA BEIIECTB
COOTBETCTBYIOIIMMHU
3KCH€pI/IMeHTaMI/I 1 3aIIuCiaAMn
ypaBHEHU XAMUYECKHUX
peaKLuii;

- yMeTb  YCTaHaBJIMBATbh
MPUHAJICKHOCTh M3yYEHHBIX
HEOPraHUYECKUX u
OpPraHMYEeCKUX BEIIECTB K
ONpeZieNIeHHbIM ~ KJlaccaM |

rpynmnam COCIMHECHU,
XapaKTepU30BaTh UX COCTaB U
BayKHeEHIIIe CBOMCTBAQ;
ONpEeNIETATh BUJIBI
XHUMHYSCKHIX CBsI3EH
(koBaJIeHTHAS, HOHHas,
MeTaJIMdecKast,

BOJIOPOHAs), THUIIBI

KPUCTAUTHIECKAX  PEIIETOK
BEIIIECTB; KJIacCU(UIIUPOBATDH
XUMHYECKHE PEaKIINH;

- copMHpOBAThH
NIpeICTaBJICHUS: 0
XAMHYECKOW COCTABIIAIOLIEH
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIH XUMUU B
MO3HAHUU SIBJICHUH TIPUPOJIBI,
B (hOPMUPOBAHUH MBIIIIJICHUS
U KYJIbTYpbl JIMYHOCTH, €€
(byHKIMOHATBHON
TPaMOTHOCTH, HEOOXOIUMO
JUTSL PEIICHUS TMPAKTHYECKHX
3amad u IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 3I0POBBIO "
MIPUPOJHOM CpeliE;

- YMETh TMPOBOAHUTH PACUETHI
0 XUMHUYECKUM dopMyliaM U

YpaBHEHHSIM XUMAYECKHX
pEaKUHil C MCIOJIb30BAaHUEM
(bU3UIECKUX BEITUYMH,

XapaKTepU3YIOLINX BEILECTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, oobeMa (HOpMallbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBa
BEIIECTBA; HCII0JIb30BATh
CUCTEMHBbIE XUMUYECKHE
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3HAHUSA JUIS IIPUHATHSA
peumieHui B KOHKPETHBIX
JKU3HEHHBIX CUTyalUsX,

CBA3aHHBIX C BCIICCTBAMH H
X IPUMCHCHUEM

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpeZCTBa MOUCKA,
aHam3a u
HUHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJTHEHMS 32/1a4
npodecCuOHATbHON
JESITEIIBHOCTH

B o0gacTMm  1HeHHOCTH  HAY4YHOIO
NMO3HAHUS:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU u

OOIECTBEHHON MPAKTHKH, OCHOBAHHOTO
Ha JHajore KyJabTyp, CHOCOOCTBYIOIIETO

OCO3HAHUIO CBOETO MecTa B
IIOJIMKYJIETYPHOM MUPE;
- COBEPILICHCTBOBAaHUE  S3BIKOBOM U

YUTATEIIbCKOM KYJIBTYpPBl Kak CpeacTBa

B3aUMOJICHCTBUS ~ MEXKAY JIIOABMH |
ITIO3HAHUA ana,

- OCO3HaHHUE [IEHHOCTH HAay4YHOH
ACATCIIBbHOCTH, TOTOBHOCTB OCYH_IGCTB.H}ITB
MIPOCKTHYIO u HCCIIEI0BATEIbCKYIO

ACATCIIbHOCTD HHAUBUAYAJIBHO )41 B
IpynIe;

OBaanenue YHHBEPCAJbHbIMHA
y4eOHBIMU MO3HABATEJIbHBIMU
JAefiCTBUSIMHU:

B) padora ¢ unopmaumeii:

- BJIaJCTH HaBbIKaMH MOJIYUYCHU A

uH(pOpMallMi W3 HUCTOYHUKOB Pa3HBIX

TUIIOB, CAMOCTOATCIILHO OCYIICCTBIIATH
NOWCK, aHaliM3, CHCTEMATH3alHui0 |
HUHTEPIIPETALUIO uHpopManuu
pa3IMYHbBIX BUJIOB u bopm
MPEICTaBICHHUS,

- Cco3/laBaTh TEKCTHI B  Pa3IMYHBIX
dopmarax ¢  ydyeToM  Ha3HAYCHUSA

uHpOpMALlMM ¥ LIEJIEBOH ayAUTOpHH,
BBIOMpast ONITUMATHHYIO bopmy
MPCACTABJIICHUA U BU3yalIn3alluu,

- OILICHUBATh JIOCTOBEPHOCTb,
JIErUTUMHOCTD UHpOpMaIuy, ee
COOTBETCTBUE IMPABOBBIM W MOPAIbHO-
THYECKUM HOPMaM;

- UCTIOJIb30BATh cpencTaa
UH(POPMALIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHH B
peleHnn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHH3alMOHHBIX
3agad ¢ coOmiofeHueM — TpeOoBaHU
SPrOHOMHKH, TEXHHKH OE30IIaCHOCTH,

THTUEHBI, PeCypcocOepekeHus!, MPaBOBBIX
U ITHYECKHUX HODM, HOpM

- yMeTh IUIAaHUPOBAaThb U
BBITIOJHATH XMMHUYECKUH
HKCIEPUMEHT (IpEeBpalLCHUS
OPTraHMYEeCKHUX BEIIECTB IpU

HarpeBaHuy, MOJy4YECHUE
STWJIEHA W U3YYEHHE €ro
CBOMCTB, Ka4e€CTBEHHbIC
peakuuy  Ha  aJbJCTHUIbI,

Kpaxmall, YKCYCHYIO KUCJIOTY;
JIeHaTypanusi O€JIKOB  TpH
HarpeBaHuH, I[BETHBIC
peakuuu OenKoB; MPOBOAUTH
peakiuuu HMOHHOTO OOMEHa,
ONpEeNATh CpeAy BOJIHBIX
pPacTBOpOB, KaueCTBCHHBIC
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHOH aMMOHHUS; pellaTh
OKCIIEPUMEHTATbHBIC 33/1a4U
no Ttemam "Mertamel" u
"Hemeranisi") B
COOTBETCTBUU C TIpaBUIIAMU
TEXHUKA O0€30MacHOCTH TpH
oOpaleHuu ¢ BENIeCTBAMHU U
71a00paTOpPHBIM
00opy0BaHUEM;
NPEICTaBISITh  PE3YJIbTAThI
XUMHYECKOTO JKCIEPUMEHTa
B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKIIHUN U
¢dbopMynupoBaTh BBIBOABI Ha
OCHOBE ITHX PE3yJIbTaTOB;

- yMeThb  aHaJM3UPOBATH
XUMHUYECKYI0 UH(OpPMAIIHUIO,
MOJIyYaeMyl0 U3  Pa3HbIX
HUCTOYHHUKOB (cpencts
MaccoBOi MHGOpPMAIINH, CETh
WHTepHer u apyrue);

- BJIQ/IETh OCHOBHBIMH
METOIaMHU Hay4YHOTO
MO3HAHUS BEIIECTB u
XUMHUYECKAX SIBJICHUM
(mabmroieHue, HU3MEpEHHUE,
OKCIIEPUMEHT,
MOJICTUPOBAHUE);

- YMEThb INPOBOJUTH PACUETHI
0 XUMHUYECKUM dopMysiaM U
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nH(pOpMaIMOHHOM 0€30MMacHOCTH;

- BJIaACTb HaBbIKaAMHU pacCIlO3HABAHUA U
3amuTH HHGOPMAIKH, HHPOPMAITMOHHON
0€30IaCHOCTH JTUYHOCTH,

YpaBHEHHSIM XUMHAYECKHX
pEaKUHil C MCIOJIb30BAaHUEM
(bU3UIECKUX BEITUYMH,
XapaKTEpU3YIOIUX BEIIECTBa
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMallbHbIE
YCIIOBHSI) Ta30B, KOJHYECTBA

BEIIECTBA; HCII0JIb30BaTh
CUCTEMHBbIE XUMUYECKHE
3HaAHUA JJISL MPUHATHA
pelleHni B KOHKPETHBIX
KU3HCHHBIX CUTYyallusIX,

CBsJA3aHHBIX C BCIICCTBAMH H
X IPUMCHCHUCM

OK 04. 3ddextuBHO
B3aNMMOJICHCTBOBAThH U
pabortath B
KOJJICKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSATCILHOCTH Hu
CaMOOIPEIEIIECHHUIO;

-OBJIAJICHUE HaBBEIKAMU yaeOHO-
HCCIICIOBATEIbCKOM, MPOEKTHOMN u
COLIMAIbHOM JeSITEeIbHOCTH,

OsBjaaenue YHHBeEPCAJIbHBIMHU

KOMMYHUKATHBHBIMU /1€l CTBUSIMH:
0) coBMecTHAasl 1eATeJbHOCTD.

- MMOHUMATh U HCII0JIb30BATh
MpEUMYyIIECTBA KOMaHHOH u
WHIUBUIYAILHON paboOTHI;

-  NpUHHMATh  LEJIHM  COBMECTHOIl
JESATENIHOCTH, OpraHU30BBIBATh u
KOOpAMHHUPOBATh  JEHCTBUS 1O €€
JOCTUKEHUIO: COCTaBJISTh J1aH
JIEUCTBUM, pacCIpeliesIaTh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB 00CyX1aTh

pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJIMHUPOBAThH H BBIIIOJHATH PAOOTy B
YCJIOBHSIX pEaJbHOTO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIISATh IMO3UTUBHOE
CTpaTeTUUYECKOe MOBEICHUE B PA3IMYHBIX
CUTyallUsX, TMPOSIBIATH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM
OBiageHue YHHBepPCAJbHBIMU
peryJsiTHBHBIMU JeHCTBUAMM:

I') NpUHATHE ce0s1 U IPYTrUX JI0ei:

- TNPUHAMATh MOTHUBBI M apTyMEHTHI
JIPYTHUX JIOACH MpU aHAIHU3E PE3yIbTaTOB
JIeATEIIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO APYTUX
JIFOJIeH Ha OIIHNOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU
C TIO3UIIUU JPYTOro YeJIOBEKa,

- yMeTh IUIAHUPOBATh U
BBITIOJIHATH XUMHUYECKUU
SKCTIEPUMEHT (TIpeBpaICHHs
OpTraHU4YCCKUX BCHICCTB IIpHU

HarpeBaHUH, MOJTyYCHHUE
STUJIEHA M HU3y4YEHUE €ro
CBOICTB, KauyeCTBCHHEIC
peakuuu Ha AIbJICTUIEL,

Kpaxmall, YKCYCHYIO KUCJIOTY;
JeHarypaust OenkoB  MpH
HarpeBaHuu, L[BETHBIE
peakiuu OeNKOB; MPOBOAUTH
peakiuu HOHHOTO OOMEHa,
OTpeNeNiTh Cpely BOJHBIX
pacTBOpOB, KayeCTBEHHbBIE
peakuuu Ha cynbdar-,
KapOOHaT- U XJIOPUA-aHUOHBI,
HA KaTHOH aMMOHUS;, PElIaTh
JKCIIEPUMEHTANIbHBIE  33/1a4u
no Ttemam "Metamel" u
"Hemeramini") B
COOTBETCTBUU C TIpaBUIIaMU
TEXHUKA O€30MacHOCTH TpH
oOpaleHun ¢ BEIIeCTBAMHU U
1a00paTOpPHBIM
000pyI0BaHUEM;
NPEICTaBISITh  PE3YJIbTAThI
XUMHYECKOTO JKCIEPUMEHTa
B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOLIUX PEAKIIHUN U
dbopMynupoBaTh BBIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB




OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpYKarollen Cpebl,
pecypcocOepekeHHIo,
IPUMEHSATH 3HaHUS 00
M3MEHEHUH KJIMMara,
TIPUHIIAIIBI
OEpEIKITUBOTO
MIPOU3BO/JICTBA,

a3 exTruBHO
JIECTBOBAThH B
Ype3BbIYANHBIX
CUTYaIUIX

B obJacTu
BOCIHTAHUSA:

- c(hopMUPOBAHHOCTH  IKOJOTHUECKOU
KYJIbTYpHI, IMIOHUMAaHHE BIIUSIHUS
COIMAIBHO-?KOHOMUYECKUX  MPOIIECCOB
Ha COCTOSIHHE IPUPOJHOM U COLMUAIBHOU
cpepl, OCO3HaHHE r100aIbHOTO
XapakTepa YKOJIOTUIECKUX MPOOIeM;

- IUIJAaHHUPOBAaHUWE U  OCYLIECTBIICHUE
JEUCTBUA B OKpYXKalOLIEW cpeae Ha
OCHOBE 3HAHUA UEIed yCTOWYHUBOTO
pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HETpUSITUE JIEHCTBHH,
MIPUHOCSIIMX BPEJ OKPYKAKOLIEN CPENE;

- YMEHHE MPOTHO3UPOBATH
HEeOIaronpusITHbIE JKOJIOTHYECKHE
MOCIIEACTBHS NPEAITPUHUMAEMBIX
JEHCTBUM, NIPEAOTBPALLATD UX;

- pacIIMpeHHUE OmbITa JAESITEIbHOCTU
3KOJIOTUYECKOW HANPaBJIECHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-
MCCIIEI0OBATENILCKOM, TPOEKTHON 1
COILIMAIbHOM JeSTEIbHOCTH,

IKOJOI'H4Y€CKOro

- chopMHUpPOBATH

HpGI[CTaBJIGHI/I}II (0]
XUMHYECKOH COCTaBJIISIONIEH
€CTECTBEHHOHAY4YHOU

KapTUHBI MUPA, POJIU XUMUU B
MO3HAHUY SIBJICHUM TPUPOJBI,
B (hOPMUPOBAHUM MBIIIJICHUS
U KyJIbTYphl IJIMYHOCTH, €€
G YHKIIMOHATBLHOM
IPaMOTHOCTH, HEOOXOIUMOI
JUISL PEIIeHUs MPaKTHUYECKUX
3ama4y u IKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO u
MPUPOAHON Cpelie;

- YMETh COOJIIOJaTh MpaBUIIa
9KOJIOTMYECKH
[EJIECO00PA3HOTO TOBEICHUS
B OBITY H  TpyAOBOWH
NEeSITEIIbBHOCTH B LeNsIX
COXpPaHEHHsI CBOETO 3/I0POBbS
U OKpYXawuled MNpUpOTHON
CpEeIIbl;, YUUTHIBATh OTIACHOCTH
BO3JICUCTBUS Ha JKUBLIE
OpPTaHU3MBI  OIpPEACTCHHBIX
BEIIECTB, IIOHUMAs CMBICIT
MOKa3aTeist MpeaeabHON
JOITYCTUMOW KOHIEHTPAIlUU
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI

OYIL. 09 XUMMUA

2.1. OObeM IUCHUIUIMHBI U BUBI Y4EOHOUM pabOThI

Bup yueoHoii paboThl

O0BeM yacoB

MakcumanbHasi yueOHast Harpy3ka (BCero) 72
Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero) 40
B TOM YHCIIE:
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
MPAKTUYECKUE 3aHITHSI (eCiU NPeO0yCMOmMpPeHo) 20
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora o0ydaromierocs (BCero) 32
[IpomexyTounas arrectarus B popme 3auer ¢
OLICHKOH
2.2. TemaTtuueckui IUIaH U COACPIKAHNEC TUCHUILINHBI
HanMeHoBaNMe Coaepixanue yueOHOro MaTepuaJa, JJabopaTopHbie Obnem
padoThI M MPpAKTHUYECKHUE 3aHATHS, YpoBeHb
PAICIOB HTEM | mocTosTebHAs padora o0y4aromuxcs, KypcoBas Hacos OCBOCHUA
paboTa (MpoeKT) (eciu npedycmompeno)
1 2 3 4
Pasznea 1. OCHOBBI CTPOCHUS BelIECTBA
Tema 1.1. Copepxanue 2
Crpoenue atomoB CoBpemeHHast MOJIECIIb CTPOCHUA aroMa.
XUMHUYECKHUX CHUMBOJIMYECKUI SI3BIK XUMHUH. XHUMHYECKHM SJIEMEHT.
3JIEMEHTOB M |DnekTpoHHass KoHpurypauus aroma. Kaccupukarus
npupoaa XUMHAYECKMX  DJIEMEHTOB  (s-, P-,  O-37aeMeHTHI).
XUMHYECKOU BanenTtHsle 31eKTpoHBl. BaneHTHOCTb. OieKTpoOHHas
CBSI3U MpUPOAa XUMUYECKOUN CBA3U. DNEKTPOOTPHUIIATETLHOCTD. 1,2
Buapl xuMuueckod CBs3M (KOBaJCHTHAs, HMOHHAs,
MeTaJuTMdeckasi,  BOJOpOAHAas) W  CIOCOOBI  ee
o0pa3zoBaHMs
IIpakTHYeckue 3aHATHS 2
Pemienne 3amaHuii Ha HCHOJIB30BAHME XUMHYECKOMU
CHMBOJIMKH W HA3BaHUM COCIMHEHU MO HOMEHKJIAType
MEX1YHapOAHOIO coro3a TEOPETUYECKON u
MPUKIAJHON XUMUM M TPUBUAIBHBIX Ha3BaHWH JUIs
COCTABJICHUS] XHMHUYECKUX (OPMYIT JIBYXaTOMHBIX 1,2
COeTMHEHUH (OKCUIOB, CYIb(UIOB, TUAPHUIIOB U T.II.) U
JOPYTUX HEOPraHWYECKUX COCOUHEHUN OTIEIbHBIX
KJIACCOB.
[MpakTuueckne 3agaHus HA YCTAaHOBIECHUE CBS3H
MEXYy CTPOCHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U
MEPUOIUYECKUM H3MEHEHUEM CBOMCTB XUMHUYECKHUX
9JIEMEHTOB M HX COEIWHEHUH B COOTBETCTBUH C
1ojoxeHueM [lepruonnueckon CuCTeMBl.
CamocrosiTesibHas padoTa 2 2
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Tema 1.2.
Ilepuonnueckuii
3aKOH U Ta0iInIa

J.N. MenneneeBa

Conepxanue

IIpakTHYeckue 3aHATHSA

[Tepuonuueckas cucteMa XUMUYECKUX 3y1eMeHTOB /.M.
MenneneeBa. Pusnueckuil cmbica [lepuoguueckoro
3aK0Ha J.N. Meunneneesna. 3aKOHOMEPHOCTH
W3MCHCHHUS  CBOHCTB  XHMMYCCKUX  DJICMCHTOB,
o0pa3yeMbIX MMH TPOCTBIX W CJIOXKHBIX BEIIECTB B
COOTBETCTBUH C ITOJIOKCHHEM XHMHUYECKOrO 3JICMCHTA
B Ilepuoanueckoit cucreme. MupoBO33pEeHUYECKOE U
Hay4yHoe 3HayeHue Ilepuommyeckoro 3akona JI.M.
MenaeneeBa. [Iporuossl [I.1. Menaeneea. OTKpbITHE
HOBBIX XMMHYECKHX DJICMCHTOB.

Pemienue npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUYECKUX
3a/IaHUIl HA XapaKTEepPU3aLHUI0 XUMUYECKUX 3JIEMEHTOB
«Mertajuimyeckue /  HEMETaJUIMYECKHE  CBOMCTBa,
3IEKTPOOTPULATEILHOCTh XUMHUYECKUX JJIEMEHTOB B
COOTBETCTBUM C HX DJJIGKTPOHHBIM CTPOCHUEM U
MOJIOXKEHUEM B MEPUOJUYECKON CHUCTEME XUMUUYECKUX
anemenToB .M. MenaeneeBay

CamocrosiTesibHast padoTa

Pa3znen 2. Xumuyeckue peakunu

Tema 2.1.
Twursr
XHUMHYSCKHX
peakuuii

Conepxanue

Knaccupukanus u TUOBI XUMHUYECKHX PEAKIUN C
y4acTUEeM HeopraHuueckux BemniecTB. (CocraBieHue
YPaBHEHUN  peakUMi  COEQUHEHUs,  Pa3JIOKCHHS,
3aMenieHns, oOMeHa, B T.4. PEaKIUid TOpPEHUs,
OKHCJICHHUSI-BOCCTAHOBJICHHS.

VYpaBHeHUsI ~ OKUCIIEHUS-BOCCTaHOBiIEeHUsA.  CrTeneHb
OKHCJICHHS. OKucnuTeIbh u BOCCTAHOBUTEIIb.
CocraBnenne n ypaBHHBaHHE OKHCIIUTEIILHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA METOJOM 3JIEKTPOHHOIO
Oamanca. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHBIE PEaKIUU
B IpuUpoAe, NPOU3BOACTBEHHBIX  Mpoleccax U
KU3HEEATEIIbHOCTH OPraHU3MOB

1,2

IIpakTHYeckue 3aHATHSA

KonunuectBennsie oTHomIeHHs B XUMHUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUEThI MO
YpPaBHEHUAM XHUMHYECKHX peakiuuid. Monb Kak
eAMHUIA KOJIMYeCTBa BemiecTBa. MousipHas Macca.
3aKOHBI COXPAHEHUsS MAcChl W DHEPruu. 3aKOH
ABorazipo. MomsipHblii 00beM ra3oB. OTHOCHTEIbHAS
IUIOTHOCTh ~ Ta3oB.  PacdeThl MO  ypaBHEHUSM
XUMUYECKUX PEaKUUid C HCIOIb30BAHUEM MacChl,
o0beMa (HOpPMaJIbHBIE YCIIOBHS) Ta30B, KOJUYECTBA
BELIECTBA

1,2

CamocrosiTesibHast padoTa

Tema 2.2.

Conepxxanue
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DJIEKTPOJIUTHYECKA
g IHUCCOLMalMI 1
HWOHHBIN 0OMeH

Teopusi AIEKTPOJUTHUECKOM Jucconranvu. HoHBI.
DNEKTPONUTHI, HEIJIEKTPOJUThL. Peakiuu HMOHHOTO
obmena. CocraBieHre peakiuii HOHHOTO 0OMEHa MyTeM
COCTABJICHMSI MX TIOJHBIX U COKPAILIEHHBIX HOHHBIX
ypaBHeHUU. KHCIIOTHO-OCHOBHBIE peakiuu. 3aJaHusl Ha
COCTABJICHUE MOHHBIX PEAKLIHI

1,2

IIpakTHYeckue 3aHATHSA

Jlaboparopnas paboTta “TUrbl XUMUYECKUX PEAKITUN.
HccnenoBanue THUMOB (110 COCTaBY M KOJWYECTBY
HCXOJHBIX M OOpa3yIOIUXCs BEIIeCTB) U TMPHU3HAKOB
XUMHYeCKUX peakuuil. [IpoBeneHue peakiuii MOHHOIO
oOMeHa, oOmpeneieHre Cpeabl BOJIHBIX PacTBOPOB.
3aiaHusl HA COCTaBJICHHE MOHHBIX peaKIui

CamocTrosiTesbHasi padora

KonTpoabsnas
pa6ora 1

CTpOGHI/IG BCIICCTBA U XUMUYCCKHC PCAKIITNU

1,2

Pa3nen 3. CTpoeHune U CBOMCTBA HEOPraHNYECKHUX BelIeCTB

Tema 3.1.
Knaccudukanus,
HOMECHKJIATypa 1

CTpOCHHE
HEOPTaHHYECKUX

BEILIECTB

Conepxanue

[Ipenmer Heopranmueckod xumun. Kiaccupukanus
HEOpPraHW4YecKnx BemecTB. IIpocTteie W cloXHBIE
BemlecTBa. OCHOBHBIE KJIAcChl CIIOKHBIX — BEIIECTB
(oKcHIIBI, TUIPOKCHUIIBI, KUCIOTHI, conn). B3aumocBs3b
HEOPraHUYeCKHX BEUIECTB. ATperatHbleé COCTOSHUSA
BeulectBa. Kpucrammueckne u aMop(HbIEe BelIECTBa.
Tunet KPUCTAJUTMYECKUX peuieTox (aromHas,
MOJIEKYJIsIpHasl, UOHHAs, MeTaJJTN4ecKasi). 3aBUCHMOCTb
buznuecKux CBOMCTB BEILIECTBA oT THTIA
KPUCTAJUIMYECKOW PEHIETKH. 3aBUCUMOCTh XMMHYECKOH
AKTUBHOCTH BEIIECTB OT BH/Ia XUMUYECKOU CBSI3U U THUIIA
KPUCTAJUTMYECKON pemieTku. [IpuduHbl MHOTO0Opa3us
BELIECTB

1,2

IIpakTuyeckue 3aHATHS

Homenkiiarypa HeOpraHM4eckux BEIIECTB: Ha3BaHUE
BELIECTBA UCXOJS U3 UX XUMHUYECKOU (OpMYIbl WIH
COCTaBJICHHE XUMHUYECKOW (OpPMYNBI WCXOAS U3
Ha3BaHUs BemiecTBa 1Mo MexayHapoaHoit (MIOITAK)
WJU TPUBUAIBHOM HOMEHKJIATYPE.

Pemenne mpakTuyecKkux 3aJaHUi MO KJIaCCU(PUKAIINH,
HOMEHKJIaType u XUMUYECKUM dbopmynam
HEOPraHWYECKUX  BEIIECTB  Pa3IUYHBIX  KIJIACCOB
(yrapHblii ra3, YIJIEKMCIBIM ra3, amMMHak, raiieHas
U3BECThb, HeramieHas W3BeCTb, IUThEBas coJa H
IPYTHUX): Ha3bplBaTh U COCTaBIATH  (OPMYIIBI
XUMHUYECKHUX BEILECTB, ONMPEAEIATh NPUHAAIEKHOCTh K
KJ1accy.

HUcrounmkn xumudeckol wuHpopManum  (CpeacTs
MaccoBoW HWHQopMaIuM, cetb VHTEpHET W Apyrue).
[Touck uH(popMauu 1o Ha3BaHMSIM,
UACHTU(UKATOPAM, CTPYKTYPHBIM (hopMysiam

1,2

CamocrosiTesbHasi padora
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Tema 3.2.
dusuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Conep:xkanue

Mertamnsl. O0mue Gu3ndecKkue 1 XUMUIECKHE CBOWCTBA
MeTauioB. CriocoObl MOTY4YeHUs. 3HAaUEHUE METAIJIOB U
HEMETAJUIOB B IPUPOJIE U KU3HEACITEIBHOCTH YEIOBEKA
u opranu3moB. Koppo3usi MeTamioB: BHIBI KOPpPO3UH,
CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmme ¢usnyeckue W XUMHUYECKUE
CBOMCTBA HEMETAaJUIOB. Tunnuneie CBOMCTBA
HemeraimioB IV— VII rpymn. Knaccudpukamus u
HOMEHKJIaTypa COEIUHEHUN HemeTauioB. KpyroBopoTsl
OMOTCHHBIX PJIEMEHTOB B TIPUPOJIC

XUMHYECKUE CBOMICTBA OCHOBHBIX KJIaCCOB
HEOPraHUYeCKHX BEIIeCTB (OKCHJIOB, THAPOKCHJIOB,
KHCJIOT, COJIeH M Jp.). 3aKOHOMEPHOCTH B HM3MEHEHUHU
CBOWCTB MPOCTHIX BELIECTB, BOJOPOJHBIX COCIUHEHUMH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

IIpakTuyeckue 3aHATHS

CocraBiieHne ypaBHEHUH XMMMUYECKHUX peakUMi ¢
y4acTHEM TMPOCTBIX UM  CIOXKHBIX HEOPraHHYECKUX
BEILECTB: METAJUIOB U HEMETAJUIOB; OKCUIOB METaJLIOB,
HEMETAJIJIOB U aM(pOTEPHBIX JJIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUH M aM(OTEpHBIX
TUIPOKCHUIOB; HEOPraHUYECKUX coei,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemenne npaxkTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKUX
3aJlaHuil Ha CBOMCTBA, COCTaB, MOJIYYCHHE U O€30MacHOe
HCIIOJIb30BAHNE BAKHEHIINX HEOPraHMYECKUX BEILECTB
B OBITY M IPAKTHYECKON JEATEIbHOCTH YeJIOBEKa

1,2

CamocrosiTesbHasi padora

Tema 3.3.
Nnentndukanus
HEOPTaHUYECKUX

BEILIECTB

Conepxanue

IpakTuyeckue 3aHATHS
JlaGopaTopHas pabora
HEOPraHUYECKUX BEIIECTBY.
Pemenne sxcniepuMEHTANBHBIX 337a9 M0 XUMUYECKUM
CBOMCTBaM METaJIJIOB U HEMETAIIJIOB, o
pacro3HaBaHUIO M MOJYYECHUIO COCIMHEHHI METaJJIOB
Y HEMETAJIOB.

Nnentudukanus  HEOPTraHUYECKUX  BEIIECTB  C
UCIOJIb30BaHUEM HX (U3UKO-XUMUYECKUX CBOICTB,
XapaKTepHBIX KaUYeCTBEHHBIX peakuuil. KauecTBeHHBIE
peaknuu Ha cynbdar-, KapOOHAT- W XJIOPHUA-aHUOHBI,
Ha KaTHOH aMMOHWUS

M nentudukanus

CamocTrosiTesbHasi padora

KonTpouabHnas
padora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB

1,2

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BelleCTB

Tema 4.1.
Knaccudukanms,
CTpOCHHE U

Coneprxanue

IlosiBieHHe M pa3BUTHUE OPraHUYECKOM XUMHUHU Kak

14




HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

Hayku. Ilpeamer opranuueckoil xumuu. Mecto u
3HAQUEHHE  OPraHMYecKO  XUMHUU B CHUCTEME
€CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHHUE KaK TOPSJIOK COEIUHEHUS
aTOMOB B MOJIEKYJIE COIVIACHO UX BaJEHTHOCTH.
OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHUS
OpraHN4YeCKHUX COCMHEHMI AM. Bbyrnepoga.
YriepoaHslli  CKEJET  OPraHMYECKOM  MOJIEKYIIBI.
3aBUCHMOCTh CBOWCTB BEHIECTB OT XUMHUYECKOTO
CTpOEHMS MOJIEKYJl. MI30Mepus U N30MepHI.

[TonssitTue o ¢QyHknuoHampHOW Tpynme. Panmukan.
[IpuHuunIbI KI1acCUUKaIUN OpraHUYEeCKUX
coeAuHEHHM.  MexayHapoaHass  HOMEHKJIaTypa |
MPUHIUIIBI HOMEHKJIATYphl OPTaHUYECKUX COEIMHEHUM.
[Tousitue 00 a30TCcoAEepKaAIINX COEIMHEHUSIX,
OMOJIOTMYeCKH AaKTUBHBIX BemecTBax (yriieBojax,
xKupax, Oemkax ®  Jp.), BBICOKOMOJEKYJISPHBIX
COEMHEHMSIX (MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHS

Homenkiatypa opraHM4ecKkux COeIMHEHNN OTIEIbHBIX
KJIaCCOB (HacbIIICHHBIE, HEHaCBIICHHbIE U
apoOMaTHYeCKHUE YTJIEBOJOPOMBI, CHUPTHI, (HEHOIIBI,
aNbJCTU/IbI, KETOHBI, KapOOHOBBIC KHCJIOTHI W p.)
CocTraBiieHHEe TIOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyIl OpraHMYECKUX BEIIECTB OTAENbHBIX KIIACCOB,
UCIONIb3YS WX HA3BaHUA MO0 CHUCTEMATHYECKOH W
TPUBUAIBHON HOMEHKJAaType (3TWUJIEH, alleTHJIEH,
rIuieput, Genon, popmanbaerua, yKCycHast KUCIIOTa,
TJTAIIVH). Pacuetsr MPOCTEHIIEH bopMyIBI
OpPraHMYECKON MOJEKYIbl, HUCXOIs U3 DIIEMEHTHOTO
cocrana (B %)

CamocrosiTesibHast padoTa

Tema 4.2.

Conepxxanue

1,2
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CBolicTBa
OpraHUYECKUX
COCTUHEHUN

DOU3NKO-XUMHUYECKHE CBOMCTBaA OPTraHNYECKHUX
COCIMHCHWIH  OTACIBHBIX  KJIAaccoB  (OCOOCHHOCTH
KJIacCcuPUKaMK W HOMEHKJIATypbl BHYTPH KJacca;
TOMOJIOTHUECKUH psix ¥ o0mmas ¢dopmyna; HU30MepHs;
(hU3UYEeCKre CBOMCTBA; XUMHUECKHE CBOMCTBA; CITOCOOBI
MIOJIy4EHUs):

- npeaebHbIC YTIIE€BOOPOIBI (ankaHBI n
[UKIIOANIKaHbl ). ['OpeHre MeTaHa Kak OJJUH U3 OCHOBHBIX
WCTOYHUKOB TEIUIa B TPOMBIIIUICHHOCTH U  OBITY.
CaoiicTBa MPUPOIHBIX YTICBOIOPOAOB, HAXOXKICHHE B
MIPUPOJIC U TPUMEHEHNE ATKAHOB;

— HempenenbHble (AJKEeHbI, AJIKWHBI U aJKaJUEHbI) U
apoMaTUYECKHE YIIIeBOIOPObl. ['opeHune aneTuneHa Kak
MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUTAMEHHU TSI CBAPKH
Y PE3KU METAIIOB

—  KHUCJIOPOJICOJEpIKAIINE COCIUHEHUs (CIUPTBl U
(heHobI, KapOOHOBBIC KUCIOTHI M APUPHI, aTbIACTUIBI U
KETOHBI, JKUPBI, YTIeBOAbl). [IpakTHueckoe mpuMeHeHHe
STUJICHTJIMKOJSA, TiuiepuHa, ¢enona. Ilpumenenue
dbopManbaeruaa, amerambAeTuaa, YKCYCHOW KHUCIOTHI.
Mpbuta Kak COJM  BBICHIMX KapOOHOBBIX  KHCIIOT.
MoroI1iie cBOMCTBa MbliIa

—  a3oTcojAepiKallue  COCNUHEHHS  (aMHUHBI |
AMHUHOKHUCIIOTHI, OCIIKH). BricokomonekynspHbie
COCMUHECHHUS  (CHMHTETHYECKHME U OWOJOTHYECCKHU-
aKTUBHBIE). MoOHOMEp, TOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmumepwu3anus 3TUeHA KaK OCHOBHOE HallpaBJICHUE
€ro MCIO0JIb30BaHUs.

['eHeTnveckass CBA3bL MEXAY KIAacCaMHU OPTaHUYECKHX
COeIMHEHUN

IIpakTu4yeckue 3aHATHS

CpoiicTBa OpPraHUYECKHX COEAUHEHUN  OTIEIbHBIX
KJIaCCOB (TpuBHaNbHAS u MEXIyHapOaHast
HOMEHKJIaTypa, XHWMHYECKHE CBOHCTBA,  CIIOCOOBI
MOJIYyYEHUs1): TpeAesbHble (aJKaHbl U ITUKIIOAJIKAHBI),
HeTpee/ibHbIe (aJKEeHBI, AJIKWHBl W alKaJWCHBI) U
apOMaTHYECKHUE YTJIEBOJOPOMBI, CHUPTHI U (EHOBI,
KapOOHOBBIE KHUCIOTHI M 3(UPHI, ANbJACTUIBI U KETOHBI,
aMUHbBI W  aMHUHOKHUCJIOTHI, BBICOKOMOJIEKYJISIPHBIE
COeAMHEHMS. 3aJaHusi Ha COCTaBJICHHE YpaBHEHUH
XUMUYECKUX PEAKIUH C ydyacTUEM OpPraHUYeCKHX
BEIIIECTB Ha OCHOBAHWHU WX COCTaBa M CTPOCHUS
CocraBieHue cxeM peakuuidi (B TOM YHUCIE 1O
MIPEIJIOKEHHBIM Leno4YKam MIpeBpaIIcHui),
XapaKTEePU3YIOLIUX XHUMHAYECKUE CBOMCTBa
OPTraHWYECKUX  COCIMHEHHH  OTIENbHBIX  KJIACCOB,
CHocOoObl WX TMONYYCHHS M Ha3BaHHE OPraHUYECKUX
COCAMHEHUI MO TPUBHAIBHOM WM MEXKIYHAPOIHON
CUCTEMATUYECKON HOMEHKJIATYpE.

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX
3ajaHUid  HA CBOWMCTBA OPraHUYECKHUX COCIUHEHUU
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OTACJIBHBIX KJIACCOB

CamocrosiTesibHast padoTa

IIpakTHYeckue 3aHATHSA
Jlaboparopnast pabora “IIpeBpamieHuss OpraHMYECKUX
BEIIIECTB MIPY HarpeBaHuu'.

[lonyyenue »5STWiIEHa W U3Y4EHHE €r0 CBOMCTB.
MoaenupoBaHre MOJIEKYJ U XUMHUYECKUX MPEeBPaIICHUN
Ha NPpUMCPEC 53TaHa, STUJICHA, alICTUJICHA U JIP.

CamocrosiTesbHas padoTa 2

Tema 4.3. Coaeprxkanue 1,2
Wnentudukanus buooprannueckue coenuHenusd. I[Ipumenenne wu
OPraHMYECKUX | Ouojoruyeckass  poib  yraeBonoB.  OkwucieHue
BCHICCTB, UX YTJI€BOAOB — HMCTOYHHMK DHEPIrUM >KHMBBIX OpPraHM3MOB.
3HAYCHHUE U O6mactn mpuMeHeHUsT aMUHOKHCIOT. [IpeBpareHus
NPUMCHCHHUE B | OEJIKOB MUINK B opraHu3Me. buonornyeckue (QyHKIIUU
OBITOBOH U oenkoB. buomornmueckue Qynkiuu xkupoB. Porb
NPOU3BOJCTBCHHOM [ OpraHMYeCKO XMMHH B PEILICHHU MPOOJIEM MHIIEBON

NesITeIbHOCTH 0€30I1aCHOCTH

YEJI0BeKa Ponp opranuueckoil XMMUHM B peLIeHUU MHpolieM

HEPIreTUYECKOM 0€30I1aCHOCTH, B DPa3BUTUHU
MEIULUHBI, CO3JaHUM HOBBIX MAaTEpPHUajloOB, HOBBIX
UCTOYHHUKOB DSHEpruM (aJbTEpHATUBHbIE HCTOYHUKHU
sHeprun). OmnacHOCTh BO3JEHUCTBHUS HAa  JKUBBIC
OpPraHu3Mbl ~ OPraHMYECKMX  BELIECTB  OTIEJIBHBIX
KJIaCCOB (yraeBogoposl, CIIUPTHI, (benonsl,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, ANbJICTUIBl U Ap.),
CMBICIT nokasarte’s npeaenbHO JOMyCTUMOM
KOHIIEHTPALUU

17




IIpakTuyeckue 3aHATHS

JlaGopatopHnas paborta: “Unentuduranus
OPraHNYEeCKUX COCTUHEHUHN OTAEIbHBIX KJIACCOB”
WNnentudukarus OPTaHUYECKUX COCTMHECHUN
OTHENbHBIX KJaccoB (Ha TMpHUMepe  ajbAETHIOB,
KpaxMaia, YKCYCHOM KHCJIOTBI, OCJIKOB M T.N.) C
UCIOJIb30BaHUEM HUX (U3UKO-XMMHUYECKUX CBOMCTB H
XapaKTEepHBIX KAa4eCTBEHHBIX peakuuid. JleHarypaus
Oenka mpu HarpeBaHuu. l[BeTHBIE peakiuu OEIKOB.
Bo3HuUKHOBEHHE aHATUTUYECKOTO CHTHAJlA C TOYKHU
3pEHHs] XUMHUYECKHUX IMPOLECCOB IIPU MPOTEKAHUHU
KaueCTBEHHOU peaxuuu, MI03BOJIAOIIEN
UICHTUQUIHUPOBATh  NPEUIOKEHHBIE  OpraHUYecKHe
BELIECTBA

CamocTrosiTesbHasi padora

KonTpouabHnas

pa6ora 3 CTpykTypa U CBOMCTBA OPTraHUYECKUX BEIIECTB

Pasnen 5. KunHernueckme M TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH
peaxuuit

NPOTEeKAHUS

XHUMHUYECCKHUX

Tema 5.1. Conepxxanue

CkopocTb
XAMUYECKHUX
peaKkuuid.
Xumudaeckoe
paBHOBecHE

CKOpOCTh peakuuu, €€ 3aBUCUMOCTh OT pPa3Iu4HbIX
(hakTopoB: MPUPOJBl  pEarupyrolux  BEUIECTB,
KOHILICHTPALlUH PEearupyrommx BELIECTB, TEMIIEPATyphl U
IUION[AAM  PEAaKUMOHHOW TMOBEPXHOCTH. TeIUIoBbIE
¢ dexTh XUMHUYECKHUX peakIuii. DK30- u
SHJO0TEPMUUYECKHE, PEAKIIIH.

OOpaTuMOCTh peakiuii. XMMHUECKOE PAaBHOBECHE U €T0
CMeIlleHue TMoJA JACWCTBUEM pa3lu4HbIX (HaKTOPOB
(KOHULEHTpAIUsl PEareHTOB WJIM MPOAYKTOB pPEaKIUH,
JaBJICHHUEe, TemIepaTypa) IUIsl CO3JIaHUSl ONTHUMAabHBIX
YCIOBUM  NPOTEKaHUsT  XUMHUYECKHX  IPOILIECCOB.
[Tpuniun Jle latense

1,2

IpakTuyeckue 3aHATHS

PemreHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HaA
aHayu3 (aKTOpOB, BIUSIOUIMX HA U3MEHEHHE CKOPOCTH
XMMHYECKON PEAKLHH, B T.4. C IO3UIUN IKOJIOTHYECKHU
11e7IeCO00Pa3HOTO TMOBEACHUSI B OBITY W TPYJAOBOU
NESATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3[I0POBbS U
OKpY>Karolle MpUpPOTHON CPEIBI.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HaA
npuMmeHenue npunnuna Jle-Ilarense 11 HaX0XKACHUS
HalpaBJI€HUsI CMEIICHUS PABHOBECHUS XUMHUYECKOU
peakuuu ¥ aHanu3 (akTopoB, BIAMSIIONINX HA CMEIIEHUE
XUMHUYECKOTO PaBHOBECHUS

1,2

CamocrosiTesibHast padoTa

Pa3nen 6. PacTtBopsl

Tema 6.1. Copepxanue

1,2
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[TonsTue o PactBopenne kak  (UBHMKO-XMMHYECKHH  TIpoOILecC.

pacTBopax PactBoppl. CmocoObl  TPHUTOTOBIEHUS  PAaCTBOPOB.
PactBopuMocte. MaccoBass 1011 pacTBOPEHHOTO
BeniecTBa. CMBICH MOKa3aTeNsd NPEAesIbHO TOMYCTUMON
KOHIEHTPAallMhd M €ro HCIOJb30BaHHE B OLIEHKE
HKOJIOTHYECKOM 0€30MacHOCTH.
[IpaBuiia 3K0IOTHYECKH 11€TIECO00Pa3HOT0 MOBEACHUS B
OBITYy U TPYIOBOW NEATEIHHOCTH B IIENSAX COXPaHEHUS
CBOETO 3/I0POBbSI U OKPYXAIOIIEH MPUPOTHON CPEMbI;
OIIaCHOCTH BO3HeﬁCTBHH Ha JKUBbIC OpraHnu3MbI
OTIpe/IeNICHHBIX BEIIECTB.
PemeHne  mpakTUKO-OPUEHTHUPOBAHHBIX  PAaCYETHBIX
3aIaHA HAa PACTBOPBI, HUCIIOJIB3YeMbI€ B OBITOBOM H
HpOHBBOI[CTBGHHOfI ACATCIIBHOCTH YEJIOBCKaA

Tema 6.2. Coneprxanue

HccnenoBanue

CBOWCTB pacTBOPOB

IIpakTHYeckue 3aHATHSA
Jlabopartopnast padota «IIpuroroBieHne pacTBOpPOBY.

[IpuroToBnenue pacTBOpOB 3aJaHHOW (MaccoBoH, %) 2 1,2
KOHLEHTpanmuu  (C  TPaKTHKO-OPHEHTHPOBAHHBIMHU

BOIPOCAMH) U OIIPEICIIEHUE CPeJibl BOJAHBIX PaCTBOPOB.

Pemenne 3a1a4 Ha MPUTOTOBIICHHE PACTBOPOB

CamocrosiTesibHast padoTa 4 2

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEePKAHME (CONEPKAHUE MPUKJIATHOTO MOIYJIs1)

Pazgen 7. Xumusi B ObITY M IPOU3BOJCTBEHHOM eITEJIbHOCTH YeJI0BeKa

Tema 7.1.
Xumus B ObITY U
MMPOU3BOACTBEHHOMU
NEeSITEIIbHOCTH
YeloBeKa

Coneprxanue

Hoselimue  1OCTHMXKEHUS XUMHYECKOW HAyKu U
XUMHYECKON TeXHOJOTHH. Poib Xxumun B obecreyeHnu
9KOJIOTUYECKOM, DSHEPreTUYECKOU " MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeauIuHbL. [IpaBuna nmoucka
U aHalM3a XMMUYECKOH WMH(pOpMAlMU W3 Pa3IUYHBIX
HMCTOYHUKOB (HaydHas W y4eOHO-HaydHasl JINTepaTypa,
cpeacTBa MaccoBor MHGpOpMaLuu, ceTh IHTEepHET)

IpakTuyeckue 3aHATHS

[Tonck m aHaNIM3 KEMCOB O MPUMEHEHUU XUMHYECKUX
BEIIECTB M TEXHOJOTHHA ¢ ydeToM Oymymien
npodeccHOHATbHON ~ JESITeNbHOCTH [0  TeMaM:
BAKHEUIINE CTPOUTEIIbHBIE Marepuaibl,
KOHCTPYKIIMOHHBIE ~ MaTepualibl, KpacKu, CTEKJO,
KEpaMHKa, MaTrepuabl JUTS JIEKTPOHUKHU,
HaHOMaTepHalbl, TEKCTHJIbHbIE BOJIOKHA, HWCTOYHHKU
SHEPrUH, OpraHUYecKHe M MHUHEpaJibHble yn0OpeHus,
JIEKapCTBCHHBIE BEIIECTBA, OBITOBAS XUMUSL.

3amura: IlpencraBienue  pe3ylbTaTOB — PEIICHUS
KeiicoB B (hopMe MUHU-JIOKJIA/Ia C TIPe3eHTalnen

1,2

CamocrosiTesibHast padoTa

Bcero

72
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3. YCJOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOU
JUCIHHUIIVIMHBI YII1.09 XUMUA

3.1. MarepuanbHO-TEXHHUUECKOE 0OeCTIeUeHUE

Jlnis peanv3anyy MporpaMMbl TUCHUIUIMHBI TOJDKHBI OBITh MPEAYCMOTPEHBI
CIICYIOIIME CTIeHHaIbHbIC IOMEIICHUS: YUYCOHbIN KaOMHET XUMHUH U/WIH y4eOHON
XUMHUYECKOH JTab0opaTopuu.

O6opynoBanne y4eOHOro KaOWHeTa (HAIJISHbIE MOCOOHUS): HAOOPHI
IAPOCTEP>KHEBBIX MOJEJIEH MOJEKYJ, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
KOJUIGKIIUM TMPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJUICKIMH TIOJIMMEPOB;
KOJUIEKI[MSI TOPHBIX TMOpPOJl W MHUHepaioB, Tabnuua MeHaeneeBa, yuyeOHbIE
¢bunbMbl, TUPPOBBIE 00PA30BATENBHBIE PECYPCHI.

Texnuveckue cpeacrBa oOy4eHHMsl: KOMIIBIOTEp C  YCTpOMCTBaMH
BOCIIPOM3BEJCHUS 3BYyKa, NPUHTEP, MYJbTUMEIUA-TIPOCKTOP C OKPAHOM,
MYyJIbTUMEINMHASA JOCKA, YKa3Ka-NPE3EHTEP s IPE3CHTALMM.

OoOopynoBanue jjadoparopuu U padoYMx MecT JJadopaTopuu: MEH3YPKHU,
MUTNICTKU-KANEIbHNAIIBI, TEPMOMETPBI, MHKPOCKOM, JYIbI, MPEAMETHBIE U
MOKPOBHBIE CTEKJa, TUIAHIIETH [Js KameldbHBIX peakiuid, QUIbTpOBAIbHAS
OyMmara, TpOMBIBAJIKH, CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIC MPOOKH, (HOHAPUKH,
HAaOOp pEaKkTUBOB, CTEKJISHHbIE TMAaJOYKH, IITATUBBI JJIsI NMPOOUPOK; MEpHBIE
HWIMHIPBI, BOPOHKH CTEKJISTHHbIE, BOPOHKH JAENUTENbHbIe HuInHapuueckue (50-
100 mm), crynmku ¢ nectukoMm, ¢aphopoBble YaIlKd, MUHIETHI, (UIBTPHI
OyMa)kHble, BaTa, MapJsl, YacOBbIE CTEKJA, 3JIEKTPOIUIUTKH, JIaOOpaTOpHbIE
IITaTUBBI, CIUPTOBBIC TOPENKH, CIWYKH, MPUOOP JUIS TMOJy4eHHs Ta30B (WiH
npoOupKa C ra3o0TBOAHOW TpYyOKOH), JAep:KaTenu st NpOOUpPOK, CKIISHKU s
XpaHEHHsI peaKTUBOB, pa3aTOUHbIE JIOTKH; XuMuueckue crakansl (50, 100 u 200
MJT); LIIATENW; MUHUETHI; TUTeNIbHbIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHbIE
npobupku (Ha 10-20 mi1) u MepHbie KonObI (25, 50, 100 u 200 M), BoasHas OaHs
(W11 TepMOCTaT), CTEKJISTHHBIE MAJIOYKH; KOHWUYECKUE KOJIOBI Jyutst TuTpoBanus (50
u 100 wmu1); WMHAMKATOpHBIE TOJIOCKM [JIsi omnpedeneHus pH u cranmaptHas
WHIUKATOpHAs 1IKaja; yHUBEPCAIbHbIA UHAMKATOP; unetku Ha 1, 10, 50 ma (unum
no3atopel Ha 1, 5 u 10 mut), OropeTKH 1Sl TUTPOBAHUS, MEAUIIMHCKUE IITTPUIIBI HA
100-150 mu1, maGopaTtopHble W/HIN aHATUTUYECKHE BeChl, pH-METpBhI, CyIIMIbHBIHI
mkad, u ap. JabopaTopHoe 000pyaOBaHHE.

3.2. HWudopmanuonHoe odecrevyeHne peasnu3anum NporpamMmsl
1.  Jns peanuzauuu nporpaMmbl OMOIHOTEUHBIA (GOHI 00pa30BaTEIBHOM
OpraHM3aIfy J0DKEH MMETh MeYaTHbIe W/WITU JJIEKTPOHHBIE 00pa3oBaTeIbHBIC U
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UHPOPMAIIMOHHBIE  PECypChl, PEKOMEHJIOBAaHHBIE Ui  HWCIOJIb30BaHUA B
0o0pa30BaTeIbHOM IIpoliecce, HE cTapilie 5 JET ¢ MOMEHTA U3/1aHusl.

2. Pexomennyemblie neyaTHbIC U3JaHus 10 peanuzanuu
o011e00pa30BaTeNIbHON  JAMCHUMIUIMHBI  NPEACTABIEHBl B METOJUYECKHX
PEKOMEHIAIUAX 110 OPTaHu3aluyd O0y4EHHUS.

3.3. MHudopmarmonHoe obecrnieueHrne 00yueHus
[lepeuenp y4eOHBIX W3AaHUN, MHTEPHET — PECYpPCOB, IOMOJHUTEIHHOU
JUTEPATYPBI.

OcCHOBHbIE HCTOYHUKH:

1. Xwumusa. Texuomormyeckuit mnpodpuiab: yded. Uis  CTYACHTOB
yupexJaeHuit cpea. mnpod. oOpazoBanusi; l-e wuzmanme, [abpuensa O.C.,
Octpoymo  W.I'., OOmectBo ¢  OrpaHUYEHHON OTBETCTBEHHOCTBIO
OO0pa3zoBaTeIbHO-U3IATEIBCKHUMA IIEHTP «AKaTEMUSD)

2. Xumus. EcTtecTBeHHO-HAy4YHBIM MNpoduiab: y4ded. ajii CTYAEHTOB
yupexaeHuil cpen. mpod. oOpazoBanus; 1-e wuzmanume, ['abpuensn O.C.,
OctpoymoB  W.I'., OOmiectBO ¢  OrpaHuYeHHOMU OTBETCTBEHHOCTHIO
OO0pazoBaTeIbHO-U3IATEIBCKUMA IIEHTP «AKaTEMUSD)

3. Xumusa. ba3oBelii ypoBeHb: Yy4eOHHUK Ui  00pa30BaTeNIbHBIX
OpraHu3aluii, peaju3yloummx  o0pa3oBaTelbHbIE  MPOTPaAMMBI  CPEIHETO
npodeccuonansHoro obpazosanus; 1-e m3ganue/Pynsuruc I'.E., ®enpaman O.I°./
AK1oHepHoe 0011ecTBO «AKInoHepHOoe 001IecTBO «IIpocBenieHuey

4. Xumuda. Tectbl, 3agauum | yHOpakKHEHUs: ydeOH.mocoOue s
CTYACHTOB yupexjaeHui cpen. npod. oopazoanus/I"adpuensu O.C., JIvicora I'.I".,
1-e uznanue, OOIIECTBO ¢ OTPAaHUYECHHOM OTBETCTBEHHOCTHIO OOpa3oBaTEIbLHO-
U3JIaTEITLCKUM IEHTP «AKaJIeMUsD)

5. Xwumms. Ilpaktukym: yde0. mocoOue aJisi CTYJICHTOB YUPEKICHHIM
cpen. npod. obpazoBanus /I"'abpuensu O.C., Octpoymor HW.I'., Cnagko C.A. u
npyrue non pen. ['abpuensna O.C.

6. Xwumwus: 6a30BbIH YPOBEHb: TPEHUPOBOYHBIE U MTPOBEPOUHBIE PAOOTHI:
ydueOHOoe mocoOue, pa3paboTaHHOE B KOMIUIGKTE C  YYECOHHUKOM IS
o0Opa3oBaTeNbHBIX OpraHU3alUi, peaju3yrIux o0pa3oBaTeNbHbIE MPOTPAMMBI
cpeanero mnpodeccuonaapHOro obpaszoBaHusa, Pagenkwmit A.M., 1-e wu3ganue;
OO0111ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCThIO OOpazoBaTeNbHO-U3IATENbCKUN
LHEHTp «AKanemMus»

HOHOJIHHTCJILHLIC HCTOYHUKH
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1. [Nabpuensu O.C. Xumus. 10 xmacc. ba3oBbiii ypoBenb: yueO. amns
ob1reo0OpasoBar. yupexaeHuit. — M., 2022.

2. [Nabpuensn O.C. Xumus. 11 kimacc. ba3oBelii ypoBeHb: y4eb. s
ob1eoOpasoBar. yupexjaeHuit. — M., 2022.

1. Tabpuwensa O.C. Xumwmsa: s npodeccwii M CrienuaaIbHOCTEH
TexHnueckoro npodwuist: yueonuk. / O.C. T'abpuensn, U.I'. Octpoymos. — 4 u3z.
Crep.- M.: U3narensckuil neHTp «Akagemus», 2021.

2. Tlabpuensn O.C. npaktukyM 10 oOmieil, HeOpraHu4eckol u
oprannueckoit xumuu: y4ded. Ilocobue mmst cryaentoB cpen. Ilpod. VYueb.
3aBenenuii / O.C. IN'abpuensn, U.I'. Octpoymon, H.M. Jlopodeera — M.,2020.
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4. KOHTPOJIb N OLIEHKA PE3YJIbBTATOB OCBOEHUA
JAUCHUIIJIMHBI OYIIL.09 XUMMUA

KOHTpOJIB N OLCHKa pPE3yJIbTaTOB OCBOCHHA y‘lC6H0ﬁ AU CIHUITIIMHBI

OCYIICCTBIACTCA IPCIIoAaBaTCIICM B IPOLECCC TPOBCACHUSA IMPAKTHYCCKHUX

3aHATUA W 7a0OPaTOPHBIX

pabor,

TECTUPOBAHMS,

a TaKXKC BBIIIOJIHCHUA

06y‘-IaIOIHI/IMI/IC$I HHIWUBUIYAJIbHBIX BaI[aHHﬁ, ITPOCKTOB, HCCHCHOBaHHﬁ.

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHus Tumst Oueﬂoqﬂub =
MeponpusATHIA
I | OcHOBHOE conep:kaHue
1 Pasznea 1. OcHOBBI @opuyposarr
0a3oBble MOHSITHS U
CTPOEHHS BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CrtpoeHue aToMOB CocraBnars xummnueckue (1.  Tect «CtpoeHue aTromosB
XUMHUYECKHX DJIEMEHTOB |(DOPMYIIBI COSTUHEHUH B |XUMHUYECKUX 3JICMCHTOB u
U IPUPOJa XUMHUYECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOHN CBSA3U.
CBSI3U CTEIICHbIO OKHUCICHUS 2. 3amaum  Ha  COCTaBJICHUC
XAMUYCCKHUX DJIEMEHTOB, |XHMMUYCCKHX dbopmyn
WCXO/ISI U3 BaJICHTHOCTH U |IBYXaTOMHBIX COCAUHCHMI
AJIEKTPOOTPHUIIATEIHFHOCTH |(OKCHUIOB, CYIb()HI0B, THAPUIIOB
U T.OL).
3. 3amaHusg Ha HCIOJB30BaHUE
XUMHYSCKOMN CUMBOJIMKH u
Ha3BaHUM COE€IUHEHUN o
HOMEHKJIATypEe MEXyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MPUKIATHON XUMUU Hu
TPUBHAIBHBIX ~ Ha3BaHUU  JUIA
COCTaBJICHHS XAMHYECKUX
bopmyn JIBYXaTOMHBIX
COEAMHEHHI (oKCcuaoB,
Cynb(GUIO0B, THIPUAOB M T.OI.) U
IPYTUX HEOPTraHUYECKHUX
COCIMHCHHI OTACIBHBIX KJIaCCOB
1.2 | OKO01 |[lepuonuueckuii 3aK0H 1| XapaKTepru30BaTh 1. Tecr «Meramnuueckue /
OK 02 tabauma J{. 1. XHUMHYECKHUE JIEMEHTHl B |HEMETalJINYeCKHe CBOICTBA,
MenneneeBa COOTBETCTBHUH C UX AIEKTPOOTPHUIIATETHHOCTD u
MTOJI0KCHUEM B CPOJICTBO K 3JIEKTPOHY
MEPUOIMYECKON CUCTEME |XUMHUYECKHUX 3JICMEHTOB B
XUMHUYECKHUX DJIEMEHTOB  |COOTBETCTBHE C WX AJICKTPOHHBIM
J.1. Menneneesa CTPOCHHEM U IIOJIOKEHUEM B
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OK/IIK

Monayas/Pazgen/Tema

Pe3ysabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

[IEPUOAUYECKOU cucreme
XAMUYeCKuX  aaemeHtoB  J[.U.
Menneneesay.

2. [Ilpaktuueckue 3ajaHud Ha
YCTAHOBJICHUE  CBA3UM  MEXKAY
CTPOCHHUEM AaTOMOB XHUMHYECKUX
9JIEMEHTOB U  MEPUOAMYECKUM
H3MCHCHUEM CBONCTB
XHMHYECKUX DJIEMEHTOB M HUX
COCIUHEHHH B COOTBETCTBHU C
MOJIOKEHHUEM ITepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJ]aHus Ha
XapaKTepU3aLnIo XUMHUYECKUX
aneMeHTOB: «MeTaueckue /
HEMETANINYECKUE CBOICTBA,
3JIEKTPOOTPHULIATEIIBHOCTh u
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM
CTPOCHUEM U TIOJIO)KEHHEM B
[IEPUOAUYECKOU cucreme
XAMUYECKHUX 3JIEMEHTOB
.. Menneneeay

Pa3zgen 2. XumMmnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoabnas padora
«CTpoeHue BellecTBa U
XHMHYecKHe PeaKkium»

2.1

OK 01
OK 04

THIBl XUMUYECKUX
peaxkuuit

CocraBnsTh peakiuu
COCTUHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlcHu,
OKHCIIUTEIHHO-
BOCCTaHOBUTEJILHBIE
peaxkuuu

1. 3amaun Ha  COCTaBJICHHE
YpPaBHEHUU pEaKInid:

- COEIMHEHMS, 3aMelleHNS,
pasnoxeHusi, 0OMeHa,

— OKUCJIUTEILHO-
BOCCTAHOBUTENIBHBIX PEAKIHMA ¢
HCIIOJIb30BaHHEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3amaum Ha pacyeT Macchl
BEIllECTBA MJIK 00BEMA

ra3oB 10 U3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIH O00BbEMY
OTHOTO W3 y4YacTBYIOIIUX B
pEaKIuu BEIIECTB; PACYETHI
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OK/IIK

Monayas/Pazgen/Tema

Pe3ysabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

Maccel  (0OBEMa,  KOJWMYECTBA
BEIICCTBA) MPOJYKTOB PEaKIIHH,
€CIIM OJIHO W3 BEIIECTB HMEET

pUMecH

2.2

DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M MOHHBIH
oOMeH

CocTtaBisiTh ypaBHEHUS
XUMHYECKHUX PEaKINH
MOHHOTO OOMEHa ¢
y4acTHEM
HCOPTraHNYCCKUX BCUICCTB

1. 3apanus
MOJIEKYJISIPHBIX U
peakuuii ¢ y4acTMeM KHCIOT,

Ha  COCTaBJICHHC

MOHHBIX
OCHOBaHHU u colleit,
yCTaHOBJICHHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbl

2. JlabopatopHas paborta "Tunsb

XUMHYECKUX peakiui'

Pa3nen 3. Ctpoenne u
CBOMCTBA
HEOPraHUYeCcKHX
BelleCTB

HccaenoBath cTpoeHue u
CBOMCTBA
HEOpPraHuYecKuX
BellleCTB

KonTpoabHas padora
«CBoiicTBa HEOpraHu4ecKuX
BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudumnuponats
HEOpPTraHNYECKUe
BEIIIECTBA B COOTBETCTBUHU
C X CTPOEHUEM

I. Tecr «Homenknatypa wu

Ha3BaHUC HEOPTaHUYCCKUX

BCIICCTB nucxona

bopmybl
XUMHYSCKOMN

nus3 nux

XUMHUYECKOU U
COCTAaBJICHHC
dbopMynbl HCXOHIS W3 Ha3BaHUS
BeIecTBa

0  MEXIYHAPOAHOU

W TPUBHUAIBLHON
HOMEHKJIAType».

2. 3agauyM Ha pacyeT MacCOBOH
nonmd  (Macchl)  XHMMHYECKOTO
3JeMEHTa (coenuHeHuUs) B
MOJIEKYJe (CMECH).

3. Ilpaktuyeckue 3afaHusi IO
KJaccu(uKaluy, HOMEHKIAType U
XUMUYECKUM dbopmynam
HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.
4. TlpakTthueckue 3aJaHusd Ha
OIIpeeIICHIE XUMHYECKON
aAKTUBHOCTH BEIIICCTB B
3aBHCHMOCTH BHUJA XUMHYECKOH
CBA3M M THUINA KPUCTALINYECKON

pelieTku

3.2

OK 01

Dduznko-xuMuuecKue

YcranaBnuBaTh

1. Tect «OcobeHHocTr
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00y4yeHus .
MeponpusTHi
OK 02 CBOMCTBA 3aBUCHUMOCTh (DU3HKO- XUMHUYECKMX CBOMCTB OKCHJIOB,
HEOPraHMYECKUX XUMHYECKHX CBOMCTB KHCIIOT, OCHOBaHUH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJICH.
OT CTPOEHUS aTOMOB U 2. 3agaHusg Ha  COCTaBJICHUE
MOJIEKYJI, @ TAKXKE TUIIa  |ypaBHEHUN XMUMHUYECKHUX peaKIuil
KPUCTAJUTMYECKOMN C y4acTHeM TPOCTBIX M CIOXKHBIX
peleTku HEOPraHUYeCKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAIJIOB U
aM(OTEepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIIOT,
OCHOBaHMI u aM(pOTEPHBIX
THUIPOKCUIOB,  HEOPraHUYECKHX
COJIEM, XapaKTEepU3YIOIIUX  UX
CBOWCTBA U CIIOCOOBI TTOTYyYESHHUSI.
3. IlpakTuko-OpHMEHTUPOBAHHBIE
TEOPETHUECKUE 3a/laHus Ha
CBOMCTBA u [OJy4YEeHUE
HEOpPraHUYECKUX BEIIECTB
3.3 | OK01 |Unentudukanus Hccnenosath 1. IlpakTukO-OpuEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX Ka4eCTBEHHBIEC PEAKIIUH 3aJaHusd o COCTAaBJIEHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB [XMMUYECKUX PEAKIMH C y4acTUEM
HEOPraHUYECKUX BEIIECTB,
UCIOJIb3YEMBIX TUISE ux
UICHTH(PUKAIIH.
2.JIaGopatopHas paborta:
“Unentuduxarms
HEOPraHUYeCKUX BEIIeCTB”
4 Pa3znen 4. Ctpoenne u |HUccaenoBats crpoerue u|KonrpoJsbHas padora
CBONCTBA cBoiicTBa opranuyeckux («Crpoenmne H CBONCTBA
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BellecTB
4.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. 3aganuss Ha CcOCTaBJICHHE
CTpOEHHE U OpraHMYeCcKHe BEIIECTBA B [Ha3BaHUI OpPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHMI 110 TPUBUAIBHON MU

OpTraHUYCCKUX BCIICCTB

CTPOCHUEM

MEXKTYHAPOIHON
CUCTEMATUYECKON HOMEHKJIATYpE.
2. 3amaHust Ha  COCTaBJICHUE
ITOJIHBIX u COKPpAIIICHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BEIIECTB

OTACJIBHBIX KJIACCOB.
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00y4yeHus .
MeponpuATHI
3. 3amaum Ha  oIpejaeieHue
MPOCTEHIIEH bopMyITBI
OpraHUYEeCKON MOJIEKYJbI, HCXOMs
U3 3JICMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAHABINBATh 1. 3amanus Ha cOCTaBJIEHUE
OK 02 |coenuHeHHUt 3aBUCUMOCTH (hU3HKO- YpPaBHEHUU XUMHUYECKUX pEaKInid
OK 04 XUMHYECKUX CBOMCTB c y4acTUEM OpraHN4YeCKUX
OpraHWYECKHX BELIECTB OT |BEIIECTB HA  OCHOBAHMHM  UX
CTPOEHHUSI MOJIEKYJT COCTaBa U CTPOCHUSI.
2. 3agaHus Ha  COCTaBJIECHUE
YPABHEHUN XUMUYECKUX PEaKLHM,
WJUTIOCTPUPYIOIIUX ~ XUMHUYECKHUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX peaKkuuil u
TE€HETUYECKOMN CBA3U
OPraHWYECKHUX BEIIECTB pPa3HBIX
KJIaCCOB.
3. Pacuetnrie 3a7aun 1o
YpaBHEHUSM PEAKIUNA C y4yaCTUEM
OpraHUYECKUX BEIIECTB.
4. JlaGopaTopHas pabota
“IIpeBpareHust OpraHUYEeCKUX
BEIIIECTB ITPX HarpeBaHuu"
43 | OK01 |Unentudukanus Hccnenosath 1.IIpakTUKO-OpHUEHTHPOBAHHbBIE
OK 02 OPraHMYEeCKHUX BEIIECTB, |KAYECTBEHHBIE peaKIINu 3aJaHusd o COCTAaBJIEHUIO
OK 04 |ux 3HaueHHE U OpraHNYeCKHUX XMMHYECKUX PEAKIUU C y4aCTHEM
PUMEHEHNE B OBITOBOW |COETUHEHHI OTACNBHBIX |OPraHMYEeCKUX BEIIeCTB, B T.4.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB HCIIOJIb3YEMBIX JUTSL ux
JeATEIbHOCTH YeJIOBEKa uaeHTHPUKAMK B OBITY U
MIPOMBILIIIEHHOCTH.
2.JIaGopatopHas paborta:
“Unentudukanusi OpraHMYECKUX
COETMHEHUN OTAEILHBIX KJIaCCOB™’
5 Paznen S. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4yeHust .
MeponpusATHI
NPOTeKAHUS XHMHYECKHX peakiui
XHMHMYECKHX peaKkuni
5 | OKO01 CKOpOCTh XUMHUUYECKUX | XapaKkTepru3oBaTh [IpakTHKO-OpHUEHTHUPOBAHHBIE
OK 02 |peakumil. XMUMHUYECKOE |BIMSHHME KOHLEHTPALUU |TEOPETUYECKHE 3a1aHus Ha
paBHOBECHE pearupyromux BeUIecTB U |aHadu3 (PaKTOpoB, BIMAIONINX Ha
TEMIIEPATypbl HA CKOPOCTb |[M3MEHEHNE CKOPOCTU XUMHYECKON
XUMUYECKUX PEAKLUN peaKkuu. IIpakTuxo-
XapaxkTepru3oBaThb OPUEHTHUPOBAaHHBIC 3aJaHUs Ha
BIIUSTHUE U3MEHCHUS IpuMeHeHne  npuHiuna  Jle-
KOHLIeHTpauuu Beumiects, |IllaTense JUIS HAXOXKICHHUS
peakuuu cpeasl U HaIPABJICHUS CMEILEHUS
TEMIIEPATyphl Ha PaBHOBECHS] XUMUYECKON PEAKIINH
CMEIICHUE XUMUYECKOTO |M aHamu3 (HaKTOPOB, BIUSIOIINX
paBHOBECHS HAa  CMEUICHHME  XMMHUYECKOIO
paBHOBECHS

6 HccaenoBath HCTHHHBIE

Pa3nes 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMH
XapaKTepUCTHKAMU
6.1 | OKO01 |[lonsarue o pactBopax |Pa3znuuaTh UCTHHHBIE . 3agaun Ha NPUTOTOBIEHHE
OK 02 pacTBOPHI pacTBOPOB.
2.  IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3aaHus Ha
JTUCIIEPCHBIE CUCTEMBI,
UCrojib3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHON JAEATEIbHOCTU
4eJloBeKa
6.2 | OKO01 |HccnenoBanue cBoiictB |MccnenoBars husuko- JlaGopatopHnast pabora
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPoB”
HCTUHHBIX PaCTBOPOB

Il | IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe (CoepKaHNe NPHUKJIATHOTO MOAYJISI)

7 Pazmen 7. OuenuBarp nocJjencreusi|3amura keiica (¢ y4eTom
Xumus B ObITY U OBITOBOI U Oyaymeid  mpodeccuoHATbHOMI
MPOU3BOACTBECHHOMI NPOU3BOACTBEHHOM AesiTeJIbHOCTH)

AesITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
JeJI10BEKa ¢ MO3M LU

IKOJIOTHYECKOM
0€30IMaCHOCTH
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00y4yeHus .
MeponpusITHI
OK 01 |[Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yuetom  Oymymieid
OK 02 |mpou3BOACTBEHHOM OBITOBOH U npo¢eCcCuOHATBHON
OK 04 JIEATEIIbHOCTH YEJIOBEKa (ITPOU3BOICTBEHHOM NESATETLHOCTH)
OK 07 NeITEIbHOCTH YeJIoBeKa ¢ |Bo3MOKHEBIE TEMBI KEHCOB:

MO3UIINH DKOJOTHYECKOH
0e30IacHOCTH

1. TIloremenne xiuMara |

BBICBOOOXKIEHUE ra3oBbIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue Marepuansl s aBua-

, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele wmaTepuanbl s
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha  OCHOBE

PacTUTEIBHBIX MPENapaToB
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