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1. MACIHOPT NPOT'PAMMBbBI YUEBHOM JJUCHUTIJIAHBI

«XHUMUS»
1.1. Obs1acTh NPpUMEHEHUsI MPOTPAMMBbI

OO0meoOpa3oBaTebHAs UCHUININHA «XHUMHS» SBISIETCS  0053aTeNbHOMN
4acThl0  00mIe00pa3oBaTEILHOIO  IMKJIA  00pa30BaTE€IbHOM  MPOTPaMMBbI
cootBercTBUM ¢ PI'OC CIIO mo cnenuanbHOCTH IO CHENHUATIbHOCTH CPEIHETO
npodeccuonansHoro  obpaszoBanms  35.02.16  Dkcrmyaranmwsi W pPEMOHT

CEIBCKOXO03SMCTBCHHON TEXHUKH U O60py,Z[OBaHI/IH

1.2 MecTO IMCIUIIIIMHEL B CTPYKTYPE MPOrpaMMBbl IIOATOTOBKH CIEHAAIACTOB
CPEIHETO 3BEHA

OO6mieoOpazoBaTenbHas AUCIUIINHA « XUMUS» U3ydaeTcsl Ha 0a30BOM YpOBHE
B 00111€00pa30BaTEIILHOM IUKIIC y4eOHOTO TJJaHa OCHOBHOM
npodecCUOHAIbHONW 00pa3oBaTeIbHON MporpamMmel crneruaibHocTu: 35.02. 16
DKCIUTyaTanus U pEMOHT CEIbCKOXO35MCTBEHHON TEXHUKHU U 000PYI0BaHUS

TpynoeMKoCTh TUCHUTUIMHBI « XUMHs» Ha 0a30BOM YPOBHE COCTaBIISIET 88
yaca, u3 koTopbix 80 wyaca - 0a30BbIi Moayiab (6 paszmesnoB) M 8 YacoB -
NpUKIagHOM Monayib (1 paszmen), BKIIOYAONIUMN MPAKTUKO-OPUEHTUPOBAHHOE
coJiep KaHre KOHKPETHOM MPOPECCUU WIH CTICIIMATIEHOCTH.

[IpuknagHoii Monynb BKIOYaeT pasgen 8 «Xumusi B ObITY U
MPOU3BOJICTBEHHON JEATEIIbBHOCTH YEJIIOBEKa», KOTOPBIA peanu3yercsl Uil BCEX
CIICIMAJIBHOCTEN METOJIOM PEHICHHUS KEHCOB, CBS3aHHBIX C 3KOJOTHYECKOU
0€30MacHOCThI0O W OILICHKOM TOCJEACTBUNA OBITOBOM U MPOU3BOJCTBEHHOMN
NEATEeTLHOCTH, COOTBETCTBYIOIIEH oOTpacisM Oyaymiel mpodeccuoHaTbHOU
NEeATEIbHOCTH 00YYarOIIUXC .

1.3. Hean u 3a1a4u JUCHUILIMHBI — TPeOOBAHMS K Pe3yJIbTATAM OCBOECHHSA
TUCUMILTAHBI:
1.3.1. Ieau u 3aga4y JUCHUATIIIMHBI

Cognepxanrue mporpamMMbl 00IIeo0pa3oBaTEIbHON JUCIUILUIMHBL « XHUMUSDY
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HampaBJICHO Ha JOCTHXKCHUE CICAYIOIINUX 1eaeun

- (GopMUpOBaHHE CHUCTEMBl XHMHUYECKUX 3HAHMM Kak BakKHEWUIIEH
COCTABJISIIOLIEN €CTECTBEHHO-HAy4YHOW KAPTUHBI MHpA, B OCHOBE KOTOPOH JIekKaT
KJIIOUEBBIE MMOHATHS, (PyHIAaMEHTaJbHbIE 3aKOHbI M TEOPUU XHMHH, OCBOEHHUE
A3bIKa HAYKH, YCBOEGHHE W TOHUMAHUE CYIIHOCTH JOCTYHHBIX OOO0OIIEHUI
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpPUEH HUX pPa3BUTHS U
CTaHOBJICHHS;

- (GopMUpOBaHHE U pa3BUTUE IPEICTABICHUM O HAy4YHBIX MeETOJaX
MO3HAHMS BELIECTB M XUMHUYECKHX pEaKlIUd, HEOOXOIUMBIX ISl MPHOOpPETECHUS
YMEHUH OpHUEHTHPOBATHCA B MHUPE BELIECTB U XMMHYECKHUX SIBICHHUI, UMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

— pa3BUTHE YMEHUH M CIHOCOOOB JESTENBHOCTH, CBSI3AHHBIX C
HAOMIOJEHUEM M OOBSICHEHHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOI0/IEHUEM
npaBuJ 0€30MacHOr0 OOpalleHusl C BEIIECTBAMM.

3amavyu TUCUMILTHHBI:

1) cdopmupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEN Cpelie, NEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHUS  COCTaBIsATH  (OPMYJbl  HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB, YPABHECHUS] XUMUYECKUX PEAKIMi, OOBSICHITh UX CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdhopmupoBaTh HABBIKM TPOBEICHUS MPOCTEHIINX XUMHYECKUX
AKCTIEPUMEHTAJIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TpaBuUil  0€30MacHOTO
oOpaleHus ¢ BEIeCTBaMu 1 JIabOpaTOpHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHMS UCIOJIB30BaTh HHGOPMAIIUIO XUMHUUYECKOTO XapakTepa 13
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh  yMEHHS ~ TPOTHO3UPOBATH  TOCIEACTBUS  CBOEH
JEATCIBHOCTH M XUMHUYECKUX TPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
IIPOLIECCOB;

6) chopmupoBaTh NOHUMAHUE 3HAUMMOCTH JOCTHUKEHUN XUMUYECKONU HAYKH

Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U TPOU3BOJICTBEHHOM cdep.



1.3.2. Il.ianupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTebHON JTUCHUILIMHBI B c00TBeTcTBUH ¢ PT'OC CIIO u Ha

OCHOB¢

Kon n
HAHMMEHOBaHUe

[lnanupyeMble pe3y/ibTaThl 0OCBOEHHS TUCHUIIIUHBI
dopmupyembIx
KOMIIEeTeHI U

O6mue’ JucuunInHAPHbIE

OK 01. JIP 05 B yactu TpyJ10BOr0 BOCIIUTAHHUS: [IP6 01. chopmupoBaHHOCTH  TPEACTABJICHHH: O
Bri6upartsb - TOTOBHOCTh K TPYyAY, OCO3HaHUE IIEHHOCTH MAacTepCTBa, | XUMUYECKOM COCTaBJISIFOIIECH €CTECTBEHHOHAYYHON
CIIOCOBEL Tpyaoitooue; KapTUHBl MHUpPA, pPOJIM XHUMHH B T[IO3HAHUHM SBIICHUHN
pellleHus 3aqay | - 'OTOBHOCTh K AKTUBHOM JIEATEILHOCTH TEXHOJOTUYECKOW U | IPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS W KYJbTYPBI
poeccHoHalIb COLIMAJIbHOW  HAMpPAaBIEHHOCTH, CIOCOOHOCTh HMHULUUPOBATH, | JTMYHOCTH, ee (GYHKIIMOHATBHOM IPaMOTHOCTH,
HOl IJIAaHUPOBaTh | CaMOCTOSITEIIbHO BBITIOJIHATH ~ TaKylO | HCOOXOMMMOM JUIsl peUICHUs TMPaKTUYECKUX 3aJad |
NeSTeIbHOCTH JeSITeNIbHOCTD; HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
npuMeHuTenpHo |~ MHTEPEC K PAsIMYHBIM chepam  mpodeccruoHaTbHOM | 3JI0POBBIO U MIPUPOIHON CpEIE;
K pasiuuHbiM | ACATEITBHOCTH, ITP6 02 BnageTh cUCTEMOW XMMHUYECKHMX 3HAHUW, KOTOpas
KOHTEKCTaM OBnameHne  yHUBEPCAIbHBIMH YYCOHBIMHA TIO3HABATCIILHBIMH | BKIIIOYACT: OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHYCCKHIA

NENUCTBUSAMMU: AIIEMEHT, aTOM, JJIEKTpOHHasi 00oJlouka aroma, s-, p-, d-

MP 01 a) 6a30BbIe JIOTHYECKUE ACHCTBUSA: JJIEKTPOHHBICE  OpOWTANM  aTOMOB, HOH, MOJIEKYJa,

- caMOCTOATelIbHO  (OpMyIMpOBaTH U  aKTyaJU3UPOBATH | BAIEHTHOCTb, ANEKTPOOTPHUILIATEIBHOCTb, CTENIEHb

npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBINM MPU3HAK WM OCHOBAHUA JIS
CpaBHEHUs, Kiaccuukanuu u 0600IICHHUS;

- ONpenemsiTh ULEeNIu JACSITeNIbHOCTH, 3a/1aBaTh IapaMeTphbl
KPUTEPUU UX JTOCTHKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEUHS B
paccMaTpUBaeMBbIX SIBICHUSX;

- BHOCHUTb KOPPEKTHUBHI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yJabTAaTOB  IIEJSIM, OIICHUBAaTb  PUCKH  TIOCIEJCTBUU
JeSITeIbHOCTH;

- pa3BUBAaTh KPEATHBHOE MBINIJIEHUE MPU PEIICHUH KU3HEHHBIX

u

OKHUCJICHHS, XUMHYECKas CBs3b, MOJIb, MOJIIpHas Macca,
MOJISIPHBIH 00beM, YITIEpOAHBIH cKeneT, (pyHKIMOHAIbHAS
rpynna, pagukai, U30Mepus, U30MEphbl, TOMOJOTUYECKHUIl
psn,  TOMOJOTH,  YIJIEBOAOPOIBL,  KHCIOpOA- H
a30TcojepXkalllie COEAUHEHMs, OMOJOTMYECKH aKTUBHBIE
BeIlecTBa (YIIeBObI, )KUPBI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS,
KPUCTAJIJIMYECKAs] PELIETKA, THIbl XUMHYECKHX peaKIuil
(OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
HHIOTEPMHUUYECKHE, PEeaKLMd HOHHOrO OOMEHa), pacTBOp,
QNIEKTPOJIUTBI,  HEDJEKTPOJMUTHI,  IJIEKTPOJIUTHYECKAs
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npobiem

JIP 07 6) 6a30BBIC HCCIEAOBATEIIBCKUE JCHCTBUSA:

- BJIQJIETh HABBIKAMU Y4e€OHO-HMCCIIECIOBATEIILCKOW M MPOCKTHOU
NeSATEeIbHOCTH, HABBIKAMHU Pa3peIieHus Ipooiem;

- BBISBIISITH MPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTyaIM3UPOBATH
3a/1auy, BBIIBUTATh TUIIOTE3y €€ PElICHUs, HaXOJAUTh apTyMEHTHI
JUTS. IOKA3aTelIbCTBA CBOMX YTBEPXKICHUH, 33/1aBaTh MapaMeTphl U
KPUTEPHUH PEIICHHUS;

- aHaNW3UpOBaTh IMOJYYCHHBIE B  XOJE
pe3yabTaThl, KPUTUYECKH OIICHHBATh  HX
MIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX yCIIOBUSX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEIEATEILHOCTH,

- yMeTh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX
obJacrei;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIBHBIC TTOIXObI U
PEIICHUST; CITIOCOOHOCTh UX MCIOJIb30BAHUS B TTO3HABATCIILHON H
COIIMAIBHON MTPAKTHUKE

peuicHuda  3aaa4yu
JOCTOBCPHOCTD,

JUCCOLMalUs, OKHUCIINUTENb, BOCCTAaHOBHUTENb, CKOPOCTh
XUMHUYECKON peaklnH, XUMUYECKOe PaBHOBECHE), TEOPUU
U 3aKOHBI (TEOpUS XUMHUYECKOI'O CTPOCHUSI OPraHMUYECKUX
BemectB A.M. byTiepoBa, Teopusi 3JIEKTPOIUTHYECKOMN
qucconyanuu, nepuogudeckui 3akon JI.M. Menneneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3bIK XUMUH, (PAKTOJOTHUECKUE CBEICHUS

(6] CBOfICTBaX, COCTaBC, IIOJYYCHUU H 0e30macHOM
HUCIIOJIB30BaHNU Ba)KHEHIITHX HCOPTaHNYCCKUX n
OpraHnu4€CKUX BCHICCTB B 6BITy u HpaKTquCKOfI

JeSITETIHHOCTH YEIIOBEKa,

- YMETh BBISIBIISITh XapaKTepHbIe MPU3HAKU U M B3aHMOCBSI3b
U3yYEHHBIX TIOHSATHHA, MPHUMEHATh COOTBETCTBYIOIINE
MOHSTHSI TIPH OMHCAHUU CTPOCHHS U CBOWMCTB B3aMMOCBS3h
U3yYEHHBIX TIOHSATHHA, TMPHUMEHATh COOTBETCTBYIOIINE
MOHATHSI TNPU  ONUCAHUU  CTPOCHHS U CBOMCTB
HEOPraHMYECKUX M OpPraHMYeCKHX BEIIECTB H  HX
MpEeBpaIlCHU; BBISABIATH B3aUMOCBSI3b  XMMHYECKUX
3HaHUH C TOHATUSAMH W TPEACTABICHUSMHU JIPYTHX
€CTECTBEHHOHAYYHbIX IIPEJMETOB;

[TP6 03 ymeTh uCmoyib30BaTh HAUMEHOBAHUSI XUMUUYECKHUX
COEJIMHEHUN MEXIyHApOJHOIO COI03a TEOPETHYECKOH u
MIPUKJIQJTHON XHMHU U TPUBUAIbHBIC HA3BAaHHUS BAKHEHUIITHX
BEIIECTB  (ITWJIEH, AaleTWeH, TJMLIEepHH, (eHol,
dbopmanbaerua, yKCycHast KHCIIOTa, TIIMIWH, YTapHbIA ras,
VIJIEKUCIBIA Ta3, aMMHaK, TraiieHas W3BEeCTh, HeralleHas
U3BECTh, MUTHEBAsI COAA U JPYTUX), COCTABIATH (HOPMYIIbI
HEOPTaHMYECKUX M OPTaHWYECKHX BEIIECTB, YPaBHEHUS
XUMHUYECKHX  peaKkIHuid,  OOBACHATH  UX  CMBICT;
MOJATBEPXKIAaTh  XapaKTEepPHbIE XHMHUYECKHE CBOWCTBA
BEIIECTB  COOTBETCTBYIOUIMMM  JKCIEPUMEHTAMH U
3alUCSMU YPaBHEHUN XUMHYECKUX PEaKIIMA;

- YMCTb YCTAaHABJIMBATH TMPHUHAIC)KHOCTE HM3YUYCHHBIX
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HEOPraHMYECKUX M OpPraHMYeCKHX  BEIIECTB K
ONpPENENCHHbIM  KjaccaM MW TIpylnaM COCAUHEHUH,
XapaKTEepU30BaTh MX COCTaB U BaXHEHIIME CBOMCTBA;
ONpeAeNiaTh BHJBI XUMHUYECKMX CBs3eil (KOBaJIeHTHa,
MOHHas, MeTaJlIIN4ecKas, BOJIOpPOJIHAs), THUIIBI
KPUCTAINIMYECKUX PEIIETOK BELIECTB; KIACCHUPHUIIMPOBATH
XUMHUYECKHUE PEAKIIUY;

- cdopMUpOBaTh MPEJICTABICHUS: O  XUMHUYECKOH
COCTaBJISOLIEHN €CTECTBEHHOHAYYHON KapTUHBI MUPA, POIU
XMUMHH B TIO3HAHUU SIBJICHUM TPUPOJIBI, B POPMUPOBAHUU
MBILUIEHUSI U KYJBTYPhl JINYHOCTH, €€ (PYHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOJUMOW JJisi pElICHUsS MPAKTHYECKUX
3ajad W OKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0pPOBbIO M IPUPOIHOM CPEJE;

[IP6 04 ymeTh TPOBOIWUTH paCUYEThl MO XUMHUUYECKHUM
dbopMyliaM W ypaBHEHHSAM XUMHYECKHX pEaKIuil ¢

HUCIIO0JIBb30BaHHUECM (1)H3H‘~I€CKI/IX BCJINYNH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJINYECTBEHHOW CTOPOHBI:
Maccel, o0Bbema (HOpMaJIbHbIE ~ YCJIOBHSA) Tas30B,

KOJIMYEeCTBA  BEIIECTBA;  HUCIOJIb30BaTh  CHCTEMHbBIE
XUMHYECKHE 3HAaHUS JUIS TPHUHATHS — pEIIeHWH B
KOHKPETHBIX JKH3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

IIP6 05. cdopmMHpOBaHHOCTH YMEHUH YCTaHaBIMBATb
NPUHAIISKHOCTh  W3YyYEHHBIX  HEOPraHWMYeCKuX U
OpPraHMYeCKHX BEUIECTB K OIPEJeIIEHHBIM KJaccaM |
rpynnaM COEJUHEHUH, XapaKTepu30BaTh WX COCTaB U
Ba)XHEUIIIME CBOWCTBA; ONPEACTSITh BHIBI XUMHYECKHX
cBsizel (KoBaJyIeHTHas, MOHHaA, MeTaJuInyecKas,
BOJIOPOIHAS ), TUTTBI

ITP6 07. chopMHpPOBAHHOCTH YMEHUH MPOBOJUTH PACUEThI
M0 XUMHUYECKHM (GOpMyJIaM U YpaBHEHUSM XHUMHUYECKHX
peakuMii ¢ HCHOJb30BAHHMEM (PHU3MUECKUX BEIHUYHH,
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XapaKTEepPU3YIOIINX BELIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HopMasbHbIE YCIIOBUS) T'a30B, KOJINYECTBA
BEULIECTBA; UCIOJIb30BaTh CUCTEMHBIE XMMUUECKUE 3HAHUS
JUISL TIPUHSTHUSL PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalIUsX, CBSI3aHHBIX C BELIECTBAMU M UX IPUMEHEHHUEM.

OK 02.
Ucnonb3oBars
COBpEMEHHBIE
cpexacTsa
MOKCKa, aHAJIU3a
"
UHTEpPIpETAINH
uHboOpMaAIMK U
nH(pOpMaMOHH
bIC TEXHOJIOTHH
TUTSE
BBITIOJTHEHHUS
3a1aq
npodeccnoHab
HOU
JeSATEIIbHOCTH

B o0nacTy IeHHOCTH HAyYHOTO MO3HAHUSA:

JIP 04 copmMupoBaHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHSA HAyKU U
OOIICCTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJOre KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HaHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIHCKOM KYJIBTYPHI Kak
CpeICTBA B3aWMOJCHCTBUS MEXIy JIOABMH M TIO3HAHHS MHPA;
OCO3HAaHWE IICHHOCTH HAy4YHOW JESITeIbHOCTH T'OTOBHOCTH
OCYIIECTBIISITh MPOSKTHYIO U HCCICIOBATEIIBCKYIO JIEATEIHbHOCTh
WHIUBUAYAIbHO U B TPYIIE

- OsBlajcHNC YHUBEPCAIBHBIMH YYCOHBIMH IT03HABATEIHHBIMU
EUCTBUSIMU:

MP 04 B) pabota ¢ uHpOpManuei:

- BIQJETh  HaBBIKAMU  TOJy4YeHus  HHpopMamuu U3
HCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOATENIHO
OCYILECTBIIATH MIOMCK, aHamnus, CHUCTEMAaTU3ALUIO u
UHTEpIpeTalvio HMHPOpPMAIMK pPa3IWYHBIX BHAOB U  (opMm
MIpEACTaBICHUSA

- CO3J1aBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢ yueTOM Ha3HAuEHUs
uHbOpMallUM U LEJNEeBOM ayJuTOpuH, BbIOMpas ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yalIU3allluu;

- OLICHMBATh JIOCTOBEPHOCTB, JIETUTUMHOCTb
uH(popmanuu, ee COOTBETCTBHUE MIPaBOBBIM u
MOpaIbHO-3TUYECKHUM HOpMaM

- WCIIOJIb30BATH CpeacTBa MH(OPMaLIHOHHBIX u
KOMMYHHMKAIIMOHHBIX TEXHOJIOTMH B peleHnn

KOTHUTUBHBIX,KOMMYHHUKATHBHBIX MW OPraHM3allMOHHBIX 3aJad C

I1Po 06 YMETh aHaJIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIIMIO, TIOTYyYaeMyl0 U3 pPa3HBIX HCTOYHUKOB
(cpeactB MaccoBoii wuHbopMmainuu, cetb VHTEepHET u
JpyrHe);

ITP6 07. chopMHpOBaHHOCTH YMEHHI MPOBOJUTH PAcUEThI
0 XUMHYCCKHM (opMysiaM M ypaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCMHOJb30BaHHEM (PUIUYECKUX BEITUYMH,
XapaKTEepU3yIOIIMX BELIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HopMasbHbIE YCIIOBUS) T'a30B, KOJINYECTBA
BELIECTBA; UCIOJIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHUS
JUISL TIPUHSTHUST PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTyaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMECHECHHEM;
IIP6 08. chopMUPOBAHHOCTH YMEHUN IJIAHUPOBATh U
BBITIOJIHSITh XMMHUYECKHH SKCHEPUMEHT (IIpEeBpallCHHs
OpPraHWYeCKUX BELIECTB IMPU HArpeBaHUM, IMOIyYECHUE
ATHJIEHA U U3YYEHHE €r0 CBONCTB, KAUECTBEHHBIE PEaKIUU
Ha aJbJETU/Ibl, KpaxMall, yKCyCHYIO KUCIIOTY; IEHATypalns
OCNIKOB TIpM HArpeBaHWHU, IIBETHBIE pEAKIUU OEIKOB;
IPOBOJUTH PEAKLUU MOHHOTO OOMEHA, ONpEAEISATh Cpeay
BOJIHBIX PacTBOPOB, KAUECTBEHHbIE pEaKLUU Ha Cyibdar-,
KapOoOHAT- M XJIOPUI-aHHOHBI, HAa KAaTHOH aMMOHHS;
pemaTh SKCrepuMeHTaIbHbIE 3a/1auu 10 TeMam "MeTtabr"
u "Hemeramnbl") B COOTBETCTBUU C MpPaBUIAMU TEXHUKU
0e30macHOCTH TIpH  OOpaleHuH C  BEIIECTBAMU W
1a00paTOPHBIM 00opyaoBaHUEM; MPEACTABIATh
pe3yJIbTaThl XUMHUYECKOT0 IKCIIEPUMEHTa B (hopMe 3alncu
YpaBHEHUN COOTBETCTBYIOIIUX peaKIUi U POpMYyITUPOBATH
BBIBOJIbI HA OCHOBE THX PE3yJIbTaTOB;




coOmroieHreM TpeOOBaHUI 3PTOHOMHUKH, TEXHUKH 0€30MaCHOCTH,
THTHUCHBI, PECypCOCOCPEKECHHUs, MPABOBBIX W 3TUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MMaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI HHPOpMAIUH,
MHGOPMAMOHHOMN 0€30MaCHOCTH JMYHOCTH;

IIP6 09. chopMUPOBAHHOCTH YMEHHUS AaHATU3UPOBATH
XHUMUYECKYI0 HMH(MOpMAIHIO, TOIy4YaeMyl U3 pa3HbIX
HUCTOYHUKOB (CpEICTB MaccoBOil WHGOpMAIUU, CETh
WHuTtepHeT u npyrue).

OK 04.
DddexTruBHO

B3aUMO/JIEVCTBO

BaTh M paboTaTh

A) B 001acTH Ipa’kAaHCKOTO BOCIIUTAHUS

JIP 07 roTroBHOCTb K CaMOpa3BUTHUIO,

CaMOOIIPEICIIEHUIO;

— - YMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMIMHU M HA3HAUCHUEM.

CaMOCTOATCIIBHOCTH U

[TP6 03 ymeTh IUIAaHUPOBATH W BBIMOJHATH XMUMHYCCKUI
AKCIIEPUMEHT (IIPEeBpAILlCHUs] OPTaHUYECKUX BEIECTB MPHU
HarpeBaHuu, NOJyuYeHUE ITUIICHA U U3YUYECHUE €ro CBOMCTB,

KaueCTBEHHbIE  pEakUMW Ha  aJbJeTuibl, Kpaxmal,
B KOJUIEKTHBe u | 0) COBMECTHAs IEATENILHOCTD:
. YKCYCHYIO  KHUCIIOTY;  JeHaTypauus  OelkoB  mpu
KOMAaH/e MP 03 noHuMaTh M UCIIOJIB30BATh NPEUMYLIECTBA KOMAaHJHOW U
. HarpeBaHWHW, I[BETHBIE pPEAKIUU OCIIKOB; TPOBOANUTH
UH/MBUYaIbHOM palboThI,
. peakuMy HOHHOTO OOMEHA, OIpPENeNATh CPEIy BOJIHBIX
- IPUHUMATh 1I€JIM COBMECTHOM JEATENIbHOCTHU, OPIaHU30BbIBATh
. pacTBOpOB, KAauyeCTBEHHbIE peakuuu Ha  cyibdar-,
U KOOPAMHUPOBAaThb JEHUCTBUS 10 €€ JIOCTUKEHMIO: COCTABIAThH
. . . | kKapOOHaT- U XJIOPHUI-aHUOHbI, HA KATUOH AMMOHHS;
IUIaH  JEHCTBUM, pacrnpenensTh poJii C Y4eTOM MHEHUH
s I1P6 05 pemare 3KCHEpUMEHTANbHBIE 337a4ud IO TEMam
YUYaCTHHUKOB 00CYX/J1aTh pe3yJIbTaTbl COBMECTHON PabOTHI; " noom "
. Mertamibsl" u "Hemeramisl" B COOTBETCTBUM C NpaBUJIaMU
OBnazieHre YHUBEPCATBHBIMU PETYJISITUBHBIMH JCHCTBUSMHU:
. TEXHUKHA O€30MacCHOCTH NpU OOpallleHHH C BEIIECTBAMU U
T) IPUHATHE Ce0s U IPYTHX JIIOICH:
. 1a00paTOPHBIM 000py10BaHuEM; IPEJCTABIATh
MP 02 nmpuHUMaTh MOTHBBI W apryMEHTHI OPYTUX JIOACH TpU
pe3yJIbTaThl XUMHUYECKOI0 IKCIIEPUMEHTa B (hopMe 3aIrucu
aHaJIM3e pe3yJIbTaToOB JEATEIbHOCTH; N .
. YpaBHEHHH COOTBETCTBYIOLIMX peakuuil U (hOpMyIHUpOBaTh
- IpU3HaBaTh CBOE MPaBO U MPABO JIPYTUX JIOJEH Ha OLINOKH;
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB
- pa3BHUBaTh CHOCOOHOCTh MOHHMMAaThb MHP C MO3MIMU JPYroro
4eJioBeKa
OK 07. a) B 00JIaCTH SKOJIOTHYECKOT0 BOCITUTAHUS [1P6 01 cdopmupoBaTh MPEACTABICHUS: O XMUMHUYECKOH
CopeiictBoBats | JIP 14 B o6mactu 3K0J10rH4eCKOro BOCIUTaHUS: COCTABJISIIOILIEH €CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIU
COXPAHEHHUIO - c(hOpMUPOBAHHOCTb HKOJOTHMUYECKOW KYyJbTYphl, MOHMMaHHE | XUMHM B MO3HAHUU SBJICHUNA NMPHUPOJBI, B (HOPMUPOBAHUU
OKpyXKaromien BJIUSIHUSL COLMAIbHO-DKOHOMUYECKHX IPOLECCOB HAa COCTOSHUE | MBIIIJICHUS U KYJbTYpBl JIMYHOCTH, €€ (PYHKIIMOHAIbHON
Cpenpl, NPUPOJHOM U COLMAIBbHOM Cpebl, OCO3HaHHWE TIJI00AIBHOIO | TPAMOTHOCTH, HEOOXOIMMOM Il pelIeHUs] MPAKTUYECKUX
pecypcocOepex | XapakTepa SKOJIOIMYECKUX Mpodiem; 3aJa4 M OKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHUS K
SHHUIO, - IUIAaHMPOBAHHUE M OCYIIECTBICHHME [EHCTBUN B OKPY’KAIOLIEH | CBOEMY 3[0POBBIO U IIPUPOTHOU CPENE;
MIPUMEHSTh cpene Ha OCHOBe 3HaHHWS 1eneid ycronumBoro paszsutus [[IP6 10. chopmupoBaHHOCTH YMEHHI COOIIOIATH MTpaBUia
3HAHMUS 00 | yenoBe4eCcTBa; HKOJIOTHYECKU 11€JeCO00pa3HOro IMoBeJeHHsi B ObITY U
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W3MEHEHUU
KJIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JIENCTBOBATH
Ype3BbIYANHBIX
CUTYaIUIX

B

- AKTMBHOE€ HENpUATHE  JACUCTBUH, IPUHOCALIUX  Bpex
OKpY’KarollleH cpee;

- YMEHHE NPOTHO3MPOBATH HEOIArONMPUATHBIE SKOJOTHYECKHUE
MIOCJIE/ICTBHS IIPEANIPUHUMAEMBIX I€HCTBH, IPEJOTBPALLATh UX;

- pacliupeHue OIbITa JIeSITEIIbHOCTH 9KOJIOTMUYECKOI
HaIlpaBJIECHHOCTH;

0) pabota ¢ uHpOpMAaIeh

MP 04 wucnonp3oBaTh  cpenctBa  HMH(POPMAIMOHHBIX U
KOMMYHHMKAIIUOHHBIX TEXHOJOIMH B pEIIEHUU KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX M OpPraHM3AIlMOHHBIX 3a/lad C COOJIIO/IeHHEM
TpeOOBaHUN HPrOHOMHKH, TEXHUKH OE€30MMaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX W OITUYECKUX HOPM, HOPM
nHGOPMAIMOHHOHN 0€301MacHOCTH.

TPYIOBOM JEATEIBHOCTU B LEIAX COXPAHEHUS CBOETO
3I0pPOBbsl M OKPY’KAIOLIEH MPUPONHON CpEnbl; YUUTHIBATh
OIIaCHOCTb ~ BO3JCHCTBHUS  HA  JKMBBIE  OPraHU3MBI
ONpECIICHHBIX BEIIECTB, IIOHMMAs CMBICH IIOKa3aTems
IIPEACIIBHON JOIYCTUMOM KOHLIEHTPALUU.
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2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUITIJIMHBI «XUMUS»

Bun yueOHoi padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMBbl AMCHHUILIMHBI 88
B T.Y.

OcHOBHOE coJepkaHue 80
B T. U..

TEOPETUYECKOE 00yUCHHE 26
[MPAKTUYECKUE 3AHATUS 28
1abopaTopHBIC 3aHATHUS 26
[IpodeccuoHATBHO-OPUEHTHPOBAHHOE COJACPIKAHME

(comep:xkaHMe MPUKJIATHOTO MOTYJIA) 8
B T. 4.

TEOPETUICCKOE OOYUCHHE 2
[TPAKTUYECKUE 3aHATUS 2
1abopaTopHBIC 3aHATHUS 4

IIpomexxyTouHasi arrecTanms (3a4er)
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2.2 TemaTuuyecKHUii MJIAH U cOlePKAHUE YUeOHON TUCHMILTHHBI

CUCTEMa XUMHYECKUX
piiemeHToB /[I. M.

[lepuoanueckas cucrema xumuueckux snemeHToB [[.M. MenneneeBa. CBsi3b NepUOANUECKOTO 3aKOHA U
IleproanMyeckoil  CUCTEMbl XMMHYECKHX JJEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHsI aTOMOB.

DopmMupy
HaumenoBanue Coaepixanue yueOHOro MmaTtepuasia (0CHOBHOe U NPogecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | emble
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb HacoB | kommere
HIITUM
1 2 3 4
OcHoBHoOe coep:kaHne 80
Paszgea 1. TeopeTuueckue 0CHOBbI XUMHH 38
Conep:xxanue yueOHOIro MaTepuaJa 3
Jlekuusa Nel. Xumuyeckuit sjeMeHT. AToM. S1ipo aToMa, U30TOMBI. DJIEKTpOHHAsE 000JI04Ka. DHEPreTHIeCKue
YPOBHH, TIOyPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d- 2eMeHThl. OCOOCHHOCTH pacTpeelIeHUsT IIEKTPOHOB T10 1
OpOUTANIIM B aTOMaXxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOO0B. DNEKTPOHHAsI KOHPUTypauus aromoB. OCHOBHbBIE
Tema 1.1. XUMHUYECKHE 3aKOHbI
OCHOBHBIE IIpakTH4eckue 3aHATHSA 2
XUMHUYCCKUC [MpakTuyeckass padora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XMMHUU M PACUEThl 110 YPABHEHUSIM
IOHATHUA U 3aKOHBI, | XUMUUYECCKUX peaKHHﬁ». OK 01
CTPOCHHC aTOMOB OTHOCUTENbHBIE aTOMHAsA U MOJEKyJsipHas Maccel. MonsipHas macca. KonnuectBo BemectBa. MaccoBast 1015 >
XUMHUYCCKHUX BelecTBa. 3akoH ABoraapo. MomsapHbeiii 00beM ra3oB. OTHOCUTENbHAs TUIOTHOCTH ra3oB. PacueTsl 1o
SJIEMCHTOB YPaBHEHMSIM XHMHYECKHX pPEaKLUMH C MCIOJIb30BaHHMEM MAacCOBOM JIOJIM BellecTBa, oObeMa (HOpMasbHbIE
yCIJIOBUS1) Fa30B, KOJINYECTBA BEILIECTBA
JlabopaTopHble 3aHATHS
JladopaTopnas padora Nel «OcHOBBI TabopaTopHO MpakTUKWy». JIabopaTopHas mocy1a ¥ XMMHUYECKUE
peaktuBbl. OCHOBHBIE TabopaTopHble onepanuu. JlabopatopHoe obopynoBanue. TexHuka 6€30MacHOCTH U 2
npaBuiia paboThl (MOBEAECHMsI) B 1a00paTOPHUH.
Tema 1.2. OcHOBHOe coJep:KaHue 2
[leproanuecknii IIpakTHYeckne 3aHATHA
SAKOH 1 IpakTuyeckas paGora Ne2. «3ydeHne epHOANYECKUX 3aKOHOMEPHOCTEH U MX B3aUMOCBS3H CO CTPOEHHEM OK 01
[lepnognueckas ATOMOBY. ) OK 02
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MeneneeBa, ux

FBA3b C COBpeMeHHOfI

3aKOHOM€pHOCTI/I W3MEHEHHS CBOMCTB XMMHYECKHX 9JICMCHTOB, 06pa3yeMLIX HMU TIIPOCTBIX M CJIOXHBIX
BCIICCTB IIO I'pylriaM U II€pruogam HepHOHquCKOﬁ CHCTEMBI. 3HaUYCHHE NEPUOANYCCKOro 3aKOHa U CHUCTEMBbI

TUOBl  XUMHUYECKUX
peakuuii

Jlekuma Ne3. Xumunueckass peakuusa. Knaccudukanus XUMHUECKUX peakIUid B HEOPraHUYECKOH U
OpPraHMYECKON XMMMH. 3aKOHBl COXPAHEHMsI MAcChl BEIIECTBA, COXPAHEHWs M IPEBPAIICHUs SHEPIUU IPH

reopuen xuMuyeckux uiemMeHToB JI.M. MenzeneeBa B pa3BUTHH HAYKH.
Tema 1.3. Conepskanue y4e0HOro MaTepuaa
Crpoenue Jlexuust Nel. Ctpoenue BeniectBa. XUMUUECKas CBA3b. BUIbI XUMUYECKOM CBS3M (KOBAJIEHTHAS HEMOISAPHAS U
BEIICCTBA HONISIpHAsi, HOHHAsA, MeTaJIMdecKas ). MexaHu3Mbl 00pa3oBaHKs KOBAJECHTHOM XUMUYECKOH CBSA3H (0OMEHHBIH 1
1 pupoaa JIOHOPHO-AKLENTOPHEIN ). BogopoaHas cBs3b. BaleHTHOCTE. DIEKTPOOTPHIATENLHOCTD. CTENEHD OKUCIIECHHSI.
XUMHHCCKON MOHbBI: KATHOHBI U AHUOHBI
CBSI3H. OK 01
IpaKkTHYecKne 3aHATHS
Mmuoroo6pasue —
BeILECTS IIpakTnueckas padora Ne3. «CrpoeHue BellecTBa U MPUPOIa XUMUUECKOH CBSI3U».
JleMOHCTpalus MOJeNel KPUCTAILIMYECKUX PELIETOK: MOHHOM (XJIOpH HATpus), aTOMHOU (rpauT U anmas),
MOJIEKYJISIPHOIM (YTJIEKUCHBIN ra3, MoJ), METANIMYeCKOW (HaTpuil, MarHuii, Meab). PerieHne mpakTUuecKHUx
3aJaHMi Ha COCTaBJIEHUE JIEKTPOHHO-Tpaduueckux Gpopmyi sneMenToB 1-4 nepronos
Tema 1.4. Cojep:kanue yueOHOro MaTepuaa
Kacenduxatus, [ exyua Ne2. Knaccuukamms HeopraHIIecknx BemecTs. HoMEHKIATypa HEOpraHMUeCKUX BELIECTE (OKCHDL,
1 HOMCHKIATYPA | rynpokcupl, KUCIOTBI, CONM). BeIlecTBa MOIEKYISPHOIO M HEMOJEKYJIAPHOIO CTPOEHHUsA. ATperaTHbIe
HEOPraHUHCCKUX | cocTognms BemecTsa. Kpucrannmyeckue u aMop(HbIE BEIECTBA. 3aKOH ITOCTOSHCTBA COCTaBa BelecTBa. THITbI
BEIICCTE KPUCTAIUIMYECKMX DELIETOK (aTOMHas, MOIEKyJSpHas, HMOHHAs, METaUIMYecKas). 3aBUCHMOCTh CBONCTBa
BEILECTB OT TUIA KPHCTAUIHYECKON PEMETKH
IMpakTu4yeckue 3aHATHA OK 01
IpakTuyeckas padora Ned. «HoMeHKIaTypa HEOPraHUYECKUX BEIIECTB. OK 02
PemeHne nNpakTHYECKMX 3aJaHuii MO  KiIacCMQMKAMU, HOMEHKIATYpE M XUMHYECKHM (opmysam
HEOPraHUYECKHMX BEIIECTB PA3IMYHBIX KIACCOB (YrapHbIA a3, YINIEKHCIBIA a3, aMMMakK, TalleHas H3BECTh,
HeraieHasi M3BeCTb, NMUTHEBAs cOJa W JPYrHx): HazBaHus BemiecTB no MexayHapogHou (MIOITAK) wmm
TPMBHUAILHON HOMEHKIIATYPE M COCTaBIEHHE (POPMYIIbl XMMHUECKUX BEIIECTB, ONPEIEICHUE IPUHAIIEKHOCTH
K knaccy. Ilouck WHQOpPMaluM MO Ha3BaHUAM, HICHTH(PHKATOPAaM, CTPYKTYPHBIM (opMmylaaM. AHanu3
XUMHUYECKOH HH(POPMAIUM, IIOJy4aeMOM M3 Pa3HbIX HCTOYHUKOB (CPEICTB MACCOBOH HMH(OPMALMH, CETh
WNHTepHeT u apyrue)
Tema 1.5. Conepsxanne y4eGHOro MaTepuasia OK 01
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XUMUYECKUX  peakuusix.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakuuu  (ypaBHEHHS  OKHCIICHHUS-
BOCCTAHOBJICHUS, CTEIIEHb OKUCIICHUS, OKHCIUTEIb U BOCCTAHOBUTEIb, OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHbIC
pEeaklMK B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaX U KU3ZHEACSITEIIbHOCTH OPraHU3MOB)

IIpakTnyeckue 3aHATHS

IIpakTnyeckas padora Ne 5. CocraBieHHME YpaBHEHMM pEakLMil COEOUHEHMS, pPa3IOKEHUsS, 3aMELICHMUS,
oOMeHa. YpaBHEHMs peaklMii TOPEHUs,, HOHHOTO 0OMEeHa, OKUCIIEHHUS-BOCCTAHOBIJICHUS.

Pacuer KOIMYECTBEHHBIX XaPAaKTEPUCTUK MCXOAHBIX BELIECTB U MPOLYKTOB peaKkluu. PacueT KOJIM4eCTBEHHBIX
XapaKTePUCTUK IPOAYKTa pEaKIUH COEJAMHEHMsI, €CIM OJHO U3 BELIECTB JaHO B M30BITKE W/WIM COAEPKUT
npuMecH. Pacuer MaccoBoil miM 00BEMHOM J0NM BBIXOJA MPOAYKTA PEAKIMHM COCAMHEHHUS OT TEOPETUYECKH
BO3MOXHOro. Pacuer 06beMHBIX OTHOLIEHUH ra3oB. Pacuer macchl (00beM, KOJIMUYECTBO BEIIECTBA) MPOIYKTA
peakuuu, €Cii OJHO M3 BEUIECTB JaHO B BUJIC PacTBOpa C ONPEACICHHOW MAacCOBOW JOJIEH PAaCTBOPEHHOIO
BemecTBa. Kiaccudukauus W TUNBL XMMHYECKMX pEaKUUMH C ydyacTMEM HEOpPraHMYeCKUX BEIIECTB.
KonuuectBeHHble OTHOWIEHUS B XUMHMHM. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbl B XUMHUU U pacyeThl IIO
YPaBHEHHSAM XMMHUYECKUX peakuuil. Moip Kak eIMHMIA KOJuMdecTBa BeuiecTBa. MossipHas macca. 3aKOHBI
COXpaHEHHUs Macchl U 3Hepruu. 3akoH ABoraipo. Mossipabiii 00beM razoB. OTHOCUTENbHAS INIOTHOCTD I'a30B.

IpakTuyeckass padoraNe6. CocraBieHue peakiMii MOHHOTO OOMEHa NYTEM COCTaBJICHUS HMX IOJIHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHCHUH.

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHasi padoraNe 2 "Tumnbl XUMHYECKUX peaKuii”.

HccnenoBanue TUMOB (IO COCTaBY M KOJMYECTBY HCXOAHBIX M OOpa3yIOLIMXCSl BEIIECTB) M IPU3HAKOB
XUMHYeckuXx peakiuid. [IpoBeaeHne peakiuii MOHHOTO OOMEHa, OIpeJesIeHHue CpeAbl BOAHBIX PacTBOPOB.
3a/laHusl HA COCTaBJICHUE HOHHBIX peakuui

Tema 1.6.
CxopocTh
XHUMHYECKHUX
peaKuHnii.
XHUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

Jlexkus Ne3. CKOpoCTh peakimu, ee 3aBUCUMOCTh OT PAa3JIMYHbIX (PaKTOPOB: MPUPO/IBI PEArPYIOLINX BEIIECTB,
KOHIEHTPAllUU pPEarupyrouuxX BeUIECTB, TEMIIEPaTypbl U IUIOMIAJU PEAKIIMOHHON MOBEPXHOCTH. TeIuioBbIe
3pPEeKThl XMMUYECKUX PpeakIuil: 3K30- U 3HJOTepMUYeckue peakuuu. OOpaTumble peakuuu. XHMHYECKOe
paBHOBecHe. PaKTOpbI, BIUAIOININE HAa COCTOSIHME XMMHUYECKOI'O paBHOBECHs (KOHLIEHTpPAllMs PEareéHTOB WIIN
IPOAYKTOB pEakLu, 1aBieHue, temneparypa). [Ipunnun Jle Illarense

IIpakTHYecKkHne 3aHATHA

IIpakTuyeckas padora Ne7. « BnusiHue pa3nuusbix (HakTOPOB Ha CKOPOCTh XUMUYECKON PEAKIIUI.
Perienne npakTUKO-OPUEHTUPOBAHHBIX 33/JaHUNl Ha aHaiW3 (PAKTOPOB, BIUSIONIMX HAa H3MEHEHHE
CKOPOCTH XMMHUYECKON peaklUu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklMu OT MPUCYTCTBUS KaTalauzaropa

OK 01
OK 02
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Ha OpUMEPC Pa3JIOKCHUA IICPOKCHUAA BOAOPOJa C IMOMOIIBIKO JUOKCHJA MapraHiia MW KaTaJla3bl. Pemenue
IMPAKTUKO-OPHUECHTUPOBAHHBIX SaﬂaHI/Iﬁ Ha IpUMCHCHUC ITPUHIUIIA Jle-1llaTense IJIs1 HaXOXICHHW HaIlpaBJICHUA
CMCIHICHUA PABHOBCCHUS XUMHYCCKOMN pCakiuu U aHaJInU3 (l)aKTOpOB, BIMAIOIIKUX Ha CMCIICHUC XHUMHYCCKOI'O
paBHOBECUA

JlaGopaTopHble 3aHATHA

JlaGopatopHass padora Ne3 «CkopocTh XUMHUYECKUX peakiui» PellleHne NnpakTUKO-OPUEHTHUPOBAHHBIX
3aJaHuii Ha aHanu3 (aKTOPOB, BIUSIOMIMX Ha M3MEHEHUE CKOPOCTH XMMHUYECKOH PEaKIMH, B T.4. C MO3UIUHA
9KOJIOTHYECKH 11€JIeCO00pa3HOro MOBEeHUsI B OBITY U TPYIOBOM AESITENLHOCTH B LIENSAX COXPAHEHUS CBOETO
310POBbs U OKPY’KAIOILEH IPUPOIHON CPEJIbI.

JlaGopaTopnasi pabora Ned. «VI3yueHue BIUSHUAS Pa3INYHbIX (PaKTOPOB HA CMEIEHUE XUMUIECKOTO
PaBHOBECHUS.

UccnenoBanue BIMSIHUS M3MEHEHUSI KOHIIGHTPAIIMU BEIIECTB, PEAKIIUU CPEIbl U TEeMIEpaTyphl Ha CMEIICHUE
XUMUYECKOT0 paBHOBecHs. CpaBHEHHE MOJYYEHHBIX PE3YyJbTAaTOB C TEOPETHYECKHM IPOTHO3UPYEMBIMU Ha
ocHoBe npuHimna Jle [larense.

Tema 1.7.
PactBopsl, Teopus
3JICKTPOJIUTUYECKO
U gucconuanuu u
HOHHEBII 00MeH

Coaep:xanue yueOHOro MaTepuaJia

Jleknusi Ne4. PactBopbl. Buubl pacTBOpOB 1O COAEpPKAHWUIO PACTBOPEHHOTO BeliecTBa. PacTBOpUMOCTB.
[TonsiTHe 0 nucnepcHbIX cucTeMax. MicTHHHBIE U KOJUIOMIHBIE PacTBOPBI. MaccoBas 01sl BELIECTBA B PacTBOPE.
[Tonsitue o BomopoanoM nokasarene (pH) pactBopa. Dnekrponutuueckas auccouuanusi. CuibHble U cialble
JIEKTPOJIMTHI, HEAJIEKTPOJIUTHI. Peakiuu HoHHOro ooMeHa

HpaKanecmle 3aHATHUSA

I[pakTuyeckass padora Ne8. CrnocoObl BbIpaKEHUS KOHIIEHTpPAIlUM PacTBOpPOB. Pelmienune mpakTUko-
OPUEHTHPOBAHHBIX PACUETHBIX 33JIaHUK Ha PACTBOPHI

JladopaTopnasi padora NeS. «lccnenoBanue TUCIIEPCHBIX CUCTEM.

[IpuroToBneHne W H3y4yeHHE CBOMCTB IUCIEPCHBIX CHUCTEM pa3HBIX BHUJAOB: CYCIEH3UHU, SMYILCHUH,
KOJUIOMAHOTO pacTBOpa. CpaBHeHI/IC CBOICTB UCTUHHEIX U KOJUIOWAHBIX paCTBOPOB, BBIABJICHHUC OCHOBHBIX
pa3TUYM MEXIY HUMH.

JladopaTopnasi pa6ora Ne6 «IIpurotoBnenue pactBopoB». [IpuroroBieHue pacTBOPOB 3aJJaHHONW MacCOBOM
JOJIell PAacTBOPEHHOTO BEIIECTBA, MPOBEJICHUE PEAKIM HOHHOTO OOMEHa, OMpEeeNieHHEe Cpelbl PacTBOPOB
BEIIECTB C IIOMOIIBI0O YHUBEPCAIBHOTO MHAWKATOpa (KHUCTas, HEeWTpaibHas, WIellouHas). 3aJaHus Ha
COCTaBJICHME HMOHHBIX peakuuid. PellleHHe NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJlaHU Ha PaCTBOPHI,
HCII0JIB3YCMBIC B OBITOBOH U HpOI/ISBOJICTBeHHOfl JCATCIBbHOCTHU YCJIOBEKA

OK 01
OK 02
OK 04
OK 07

KoHTpobHas

IIpakTnyeckas padora Ne9. CtpoeHue BelecTBa U XUMHUYECKUE peakiuu (1o pasneny 1)
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padora 1 2

Pa3nea 2. Heoprannueckasi XuMust

OcHOBHOe coiep:KkaHue 18

Tema 2.1. Teoperuueckoe o0yyenue 6

dusuxo- Jlexmust NeS. Metamibl. O0mue pu3ndeckue U XMMUYECKrUe CBOKMCTBAa MeTaIIIOB. CITOCOOBI MOJTyYEeHHS.
XUMHICCKHC 3HaueHUE METAJUIOB U HEMETAJUIOB B IPUPOJIE U JKU3HEEATEIBHOCTH YeIoBeKa U opraHu3MoB. Koppozust 2
CBOWCTBA METaJUIOB: BHABl KOPPO3HH, CIIOCOOBI 3AIIUTH METAJIOB OT KOPPO3UHU
HCOPraHU4YCCKUX Jlekuus Ne6. Hemeramel. OOmue Gpu3ndeckue u XUMUYECKHE CBOMCTBA HEMETANIOB. TUITHYHBIC CBOICTBA
BCIICCTB HemetaiioB [V- VII rpynn. Knaccudukaius 1 HOMEHKIaTypa coeIMHEeHUn HeMeTauioB. KpyroBopoTsl 2
OMOTECHHBIX 2JIEMEHTOB B IIPUPOJIE.
Jlekuusa Ne7. Xumudeckue CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB (OKCHUOB, THAPOKCHIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJIHBIX COCIMHEHU, 2
BBICHIMX OKCHJIOB U THAPOKCHJIOB.

OK 01
OK 02

I[IpakTnyeckue 3aHsATHS 2

IIpakTnyeckas padora Nel0. CoctaBieHne ypaBHEHUN XUMUYECKUX PEAKIUi C y4acTUEM IIPOCTBIX U
CJIOKHBIX HEOPTaHUYECKHUX BEIIECTB: METANIOB M HEMETAJNIOB; OKCHI0B METAIIJIOB, HEMETAIIJIOB U aM(OTEPHBIX
9JICMCHTOB; HCOPIraHNMYCCKUX KHUCJIOT, OCHOBAaHUI 1 aM(i)OTepHI)IX THAPOKCHUAOB; HCOPTaHUYCCKUX COHGP’I,
XapaKTepU3YIOIIMUX UX CBOICTBa. PelieHre npakTHKO-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA,
COCTaB, OJyueHue 1 0€30I1aCHOE UCIIOIb30BaHUE BaXKHEUIITNX HEOPTraHUUECKUX BEILIECTB B OBITY U
IPAaKTUYECKOH JIeTeIbHOCTH YeJIOBeKa

JlabopaTopHble 3aHATHUS 2
JlabopaTopnasi padora Ne7. «CBoiicTBa METAIIIOBY.
I/ICCJ'IGI[OBaHI/Ie (1)I/ISI/I‘ICCKI/IX M XUMHYECKIUX CBOMCTB MeTaniaoB. Pemenne OKCIICPUMCHTAJIBHBIX 3aJia4d IO 2
CBOWCTBaM XMMHMUYECKUM CBOICTBaM METAJJIOB, IO PACIIO3HABAHUIO U MOJIYUYEHUIO COSIMHEHHH METAJJIOB M.
JladopaTopnas padora Ne8 «CBoiicTBa HEMETAIOBY.

HccnenoBanue Gpu3NYECKUX U XUMUYECKHX CBOMCTB HEMETAIUIOB. PelieHne sKkcrepruMeHTaIbHBIX 3a/1a4 10
CBOMCTBaM XMMHYECKHM CBOMCTBAM HEMETAJUIOB, IO PACIO3HABAHMIO U MOJIYYEHUIO COETMHEHUN HEMETAIIOB

Tema 2.2. Copep:xanue yue0OHOro Mmarepuasa > OK 01

UneaTudukarus MpakTHyeckne 3aHATHSA

HCOPraHMICCKUX IIpakTuyeckas padora Nell. PemieHue npakTUYeCKUX 3aJaHUN MO KIAacCU(PUKALUU, HOMEHKJIAType |
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BEILECTB XUMHYECKMM (OPMYJIaM HEOPTaHMYECKUX BEIECTB Pa3IMYHBIX KJIAaCCOB (HA3bIBATh M COCTABIATH (POPMYIIBI

XUMHUYECKHX BEILECTB, ONPENENATh NPHHAIIEKHOCTD K KIIACCY)

JlaGopaTopHbie 3aHATHS

JladopaTopnasi padora Ne9. «VaeHTHdUKAIMS HEOPTAaHUICCKUX BEIIECTBY.

Pelenne SKCIEpUMEHTAIIBHBIX 33124 110 XMMMYECKMM CBOMCTBAM METAUIOB M HEMETAJLIOB, M0 PACIIO3HABAHMIO

¥ TIOJyYEHHIO COSMHEHU METAILIOB U HEMETAILIOB.

U nenTuduUKanus HEOPraHUIECKUX BEMIECTB ¢ HCIIOIb30BAHMEM UX (PH3MKO-XMMUYECKUX CBOHUCTB, XapaKTEPHBIX

Ka4eCTBEHHBIX peakuuii. KauecTBeHHbIE peakiuy Ha Cyib(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH

aAMMOHHUSI
Konrpounnas IIpakTuyeckasi pa6ora Nell. CpoiicTBa HEOPraHMYECKUX BEIIECTB
pabora 2

Pa3znen 3. Teoperuueckue 0CHOBBI OPraHUYeCKOH XUMUM
Coaep:xxanue yueOHOro MaTepuaJia
Tema 3.1. Jlexus Ne8. [IpeaMeT OpraHUYecKoi XMMHU: €€ BOZHUKHOBEHHUE, PA3BUTUE M 3HAYEHUE B IIOTyYEHHH HOBBIX
Knaccn@ukalms, | penects u marepnanos. Teopus CTpoeHHA OpraHMYecKnx coemuHennii A.M. ByTieposa, eé OCHOBHbIE
CTpOCHHE 1 nonoxeHus. CTpyKTypHble (OPMYJIbl OPraHUYECKUX BEILECTB. [ OMOJIOTUs, M30MepHs. XUMHYECKask CBA3b B
HOMCHKJIATypa OPraHUYECKHMX COEIMHEHUSAX: KPATHBIE CBA3H, G- U T-CBSI3H.
OpraHH9eCcKHuX [Ipencrapienue o Kiaccu(PUKalME OPraHUYECKHX BelecTB. HoMeHKIaTypa OpraHuueCcKMX COEAMHEHUM OK 01
BCIICCTE (cucTeMaTHUeCKas) M TPMBUAJIbHBIE HA3BAHMUs BAKHEHMIIINX MPEICTABUTENEN KIIaCCOB OPraHWYECKUX BEIIECTB
IIpakTH4eckne 3aHATHA

IMpakruyeckas padora Nel2. «HoMmeHKIaTypa OpraHMYECKMX BEIIECTB». HOMEHKIAaTypa OpraHHYECKHX

COEIMHEHHI OTENBHBIX KJIAaCCOB (HACBHIIIEHHBIE, HEHACHILIEHHBIE ¥ apOMATUYECKUE YIJIEBOAOPOIbI, CIIUPTHI,

(eHOMBI, aNbAETHIBI, KETOHBI, KapOOHOBbIE KUCIOTHI M jp.) COCTaBieHHE MONHBIX M COKPALIEHHBIX

CTPYKTYPHBIX (OPMyJ OPraHMYECKUX BEIIECTB OTHEIBHBIX KIIACCOB, HCIOJNb3YyS HMX Ha3BaHUS 110

CHCTEMATUYECKOM M TPHBHMAJILHOW HOMEHKJIATYpe (JTHIIEH, all€THJIEH, TIIMIEpHH, (eHou, (opMasbaeru,

YKCyCHasl KHWCJIOTa, TIIuiuH). Pacuetsl mnpocreimeil ¢GopMysbl OpraHMYEcKOdl MOJIEKYJbLUCXOAS U3

AIIEMEHTHOTO cocTaBa (B %)

Pasnen 4. YraeBonopoabt

Tema 4.1. Copnep:kanue yueOHOro MaTepuaa OK 01
CaoiicTa TeopeTuyeckoe odyuenune OK 02
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OpraHUYECKUX
COCTUHEHUN

Jlexnus Ne9. [IpenenbHble yriieBOJOPOAb! (aJIKaHbl ¥ [MUKIOATKaHbl). ['opeHre MeTaHa Kak OJUH U3 OCHOBHBIX
UCTOYHUKOB TeIJla B MPOMBIINUIEHHOCTH U ObiTy. CBOMCTBa MPHUPOAHBIX YTIJIEBOJOPOAOB, HAXOXKICHUE B
MPUPOAE U IPUMEHEHHUE ATIKAHOB;

Ulexnust Nel0. HenpenenbHbIe yIiIeBOIOPOIbI (aJTKEHBI, AJIKAAUCHBI, aJIKUHBI).

/AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHNA Psil. DTHIEH M MPONHJIEH: COCTaB, CTPOCHUE, (PU3MUECKUE U
XUMHYECKHE CBOMCTBAa (peakuMu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIApATAllMH, OKHCICHUS U
[OJIMMEPU3ALMH ) TIOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metwiOyTaaueH-1,3, XUMHUYECKOe CTPOCHHE, CBOMCTBA (peakiys MOJIMMEpU3alim),
IPUMEHEHHUE (11 CUHTE3a IPUPOAHOIO U CUHTETUYECKOTO KaydyKa U PE3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHMSI, TOMOJIOTMUECKUHN psijl. ALIETUIIEH: COCTaB, XUMUYECKOE CTPOCHHUE,
¢duznyecKkue 1 XMMUYECKHE CBOMCTBA (peakLuy THIpUPOBAHUS, FaIOr€HUPOBAHUSL, THIpaTallui TOPEHMS),
MOJTy4YeHue U MpuMeHeHHe (MCTOYHUK BHICOKOTEMIIEPATyPHOTO TJIaMEHU JIJIsl CBAPKHU M PE3KH METaJIIOB)
Apomarnyeckre yriaeBoaopoasl (apeHsl). beH3on u Tomyon: cocrtaB, cTpoeHHe, (PU3MUYECKHE M XUMHUYECKHUE
CBOICTBa (peakiuu TaJOTeHUPOBAHUS M HUTPOBAHMS), TMOJIyUYE€HHUE M TNPUMEHEHHE. TOKCHYHOCTh apeHOB
(BnusHME OEH30J1a HA OPraHU3M 4YesioBeka). ['eHeTnueckas CBA3b MEX]y YIVIEBOAOPOIaMH, IPUHAIIEKAILUMU K
pa3IMYHBIM KJIaccaM.

[TpupogHBIE HICTOYHUKH YTIEBOAOPOAOB. [IpupoaHblii ra3 u nomytHele HedTsHBIE ra3el. HedTh u eé
npoucxoxaenue. Croco6sl nepepaboTku HeTH: MeperoHka, KPeKUHT (TEpPMUYECKUNA, KaTaTUTUYECKH),
nupoinu3. [IponykTel mepepa®oTku He(TH, UX TPUMEHEHHE B IIPOMBIIUIEHHOCTH

U B ObITy. KaMeHHBI yroJib M IPOJYKTHI €r0 epepaboTKH

OK 04

Tema 4.2.
dusnko-
XUMHUYECKHE
CBOMCTBaA
YIJIEBOAOPOIOB

Conep:xxanue yueOHOro MaTepuaJa

JlabopaTopHble 3aHATHS

JlabopaTopnas pa6ora Nel0. «CpolicTBa yriaeBoaoponoB». TpuBnaiabHas U MEXIyHApOIHAas HOMEHKIATYPA,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOMYy4YeHMsI yriaeBoopoaoB. [lomydyeHune sTHiIeHa U U3YYEHHUE €ro CBOMCTB.
MogenupoBaHie MOJEKY1 M XMMHUYECKMX IIpEeBpaIlleHUIl YTriIeBOJ0poa0oB (Ha NHpHUMepe 3TaHa, 3TUIICHA,
aleTHJICHA U JIP.) U TaJIOT€HOIIPOU3BOIHBIX

OK 01
OK 07

Pazpnen 5. Kuciiopogocoaep:kamue oprannyecKue coeinHeHust

Tema S.1.
Crnptsl. denon

Conep:kaHue y4eOHOIr0 MaTepuaJia

Ulexknus Nell. [IpenenbHble OAHOATOMHBIE CIUPTHI (METAHOJN M 3TAHON): CTPOEHUE, PU3UUECKUE U XUMHUECKUE
CBOICTBa (peakuMH C aKTUBHBIMH MeETaJlJIaMH, TajJOreHOBOJOPOJaMH, TOpeHue), npumeHenue. Bomopoansie
CBSI3U MEXAY MOJIEKYJIAMH CIUPTOB. PU3HOIOTHYECKOE AEUCTBUE METAHOJIA U OTAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaTroMHbI€ CIUPTHI (ITUICHIJIMKOJIb U TIUIEPUH): CTpOeHHE, (hU3HUECKUe U XUMUYECKHUE CBOMCTBA

OK 01
OK 07
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(B3aHMO,Z[CI>iCTBPIe CO IICJIOYHBIMHU MCTAJIaMH, KA4YCCTBCHHAsA pPCaKOHUsA Ha MHOI'OAaTOMHBIC CHI/IpTBI).
duznonoruyeckoe IeicTBHE HAa OpPraHu3M uYelioBeKa. [I[puMeHeH e MIUIEepUHA | ATUIICHIJTHKOJIS.

Denon. CtpoeHHe MOJEKYJbl, (U3MUECKME M XHUMHYECKHE CBOicTBa (eHona. TOKCHMYHOCTH (peHona, ero
¢u3noIornUecKoe AeiicTBIE Ha Opranu3m uenoBeka. [IpiuMenenne geHomna

ACMOHCTPALIMOHHBIX OIBITOB: TOPCHUC CIIMPTOB, KAUCCTBCHHLIC PCAKIMU OAHOATOMHBLIX CIIMPTOB (OKI/ICJ'ICHI/IC

Tema 5.2. Coaeprxanue yueOHOro MaTepuaJia 2
AJbICTU]IBI. Jleknust Nel2. Anpaeruasl U KeToHBI ((popManbaeTrul, aleTalbIeThl, alleTOH): CTpoeHue, (PU3NIECKUe
KapbonoBsie U XHMUYECKUE CBOMCTBA (pEaKLUMU OKHCIEHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIMH), NOJYyUEHUE U
KHCIIOTBI. MIPUMEHEHUE. OK 01
Crnoxuble 3¢upbl OAHOOCHOBHBIE MpezeibHblE KapOOHOBBIE KHUCIIOTHI (MypaBbMHAsi M YKCYCHasi KUCJIOTBI): CTPOEHHUE, OK 02
du3nyeckue U XUMHMUYECKHE CBOWCTBa (0OLIME CBOWMCTBA KHCJIOT, peakuus 3TepuUKalMM), HNOJyYeHHE HU 2 OK 04
npuMeHenne. CTeaprHOBas M OJICMHOBAS KHUCJIOTHI KaK IMPEICTABUTENH BBICHINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOLIEe JecTBUE.
Crnoxnble 3pUpPbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['mapomus cioxxHbix 3¢upoB. Xupsel. ['maponms
xupoB. [IpuMeHenue xupoB. buosoruueckas pojib >KUPOB
Tema 5.3. Coaep:xaHue y4eOHOro MaTepuaJia 2
VrneBobl Jlekuus Nel3. VrueBogsl: cocTaB, KiaccuUKalus yriaeBOIOB (MOHO-, AU- W Toiucaxapuiabl). ['mokoza —
NPOCTEUIINIA MOHOCAXapUa: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, PHU3NUIECKUE U XUMHYECKHE CBOMCTBA TIIIOKO3bI OK 01
(B3aumopericteue ¢ ruapokcuaoM Mmeau (II), okuciaeHme amMMuayHbIM pacTBOpoM okcuaa cepebpa (1), OK 02
BOCCTAHOBJIEHHE, OpOKEHHE [IFOKO3bI), HAX0XKJIEHUE B IIPUPO/JIE, IPUMEHEHHUE IIIF0K03bl, OMOJIOTHYecKas poJib B ) OK 04
KU3HEJEATEIIBHOCTH Opranu3Ma uenoseka. @otocunTes. PpyKTo3a Kak U30MEP IIIFOKO3BL.
Caxapo3a — npeicTaBuTeNb IUCAaXapua0B, THIPOIN3 CaXapo3bl, HAX0XKJIEHUE B IPUPOJE U IPUMEHEHHE.
ITonncaxapuapl: Kpaxmall U LEJUII0JI03a Kak IpUpoAHbIe noauMepbl. CTpoeHne Kpaxmasia U LeJUTF0NI03b],
dbuznyecKkue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJIn3, KaYeCTBEHHAs PeaKkIus C MOJ0M)
Tema 5.4. Coaepxkanue y4eOHOro MaTepuaJa 4
®uzuko- IIpakTHyeckne 3aHATHSA 2
XUMHUYECKHE IIpakTuyeckas padora Nel3. «HomeHknaTypa KUCIOPOAOCOAEPKALIUX OPraHUYECKUX COETUHEHUI.
CBOMCTBA TpuBunanpHas ¥ MEXIyHapoaHAs HOMEHKJIATypa, XMMUYECKHE CBOWCTBA, CIIOCOOBI MOTYYEHHUsI CIIUPTOB OK 01
KHUCJIOPOJIOCOACPK | U PeHOsI0B, KapOOHOBBIX KUCIOT U 3(PHUPOB, aNbAETHI0B U KeTOHOB. COCTaBIE€HUE CXEM PEaKIHil (B TOM 4ucie 2 OK 02
ammx o MIPEAIOKEHHBIM LEIT0YKaM IIPEBPALEHUI), XapaKTEePU3yIOIUX  XUMHUYECKUE CBOMCTBA OK 04
OpPraHUYCCKUX KHCIIOPOJIOCOJEPKAIIMX OPIraHUYECKUX COEAMHEHUN
COC/TMHEHHU JIaGopaTopHble 3aHATHS 4
JlaGopaTtopHas pabdora Nell. «CpoiictBa cruptoB» [IpoBenenue, HaOmOIEHHE W ONMUCAHUE )
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sTanona okcugom mMeau (1)), MHOrOaTOMHBIX CTUPTOB (B3auMoIelicTBUE TiuieprHa ¢ Tuapokcuaom menu (1)),
anbACTUIOB (OKHCIICHHME aMMHayHbIM pacTBopoM okcuga cepebpa(l) u  rugpokcumom wmegu (1),
B3aMMO/ICHCTBHE KpaxMalia ¢ HOJIOM)

JladopaTopnasi padora Nel2. «Xumuyeckue U pu3nyecKkue CBOWCTBA KAPOOHOBBIX KUCIOT.

OpTraHHu3MbIl OPraHN4CCKUX BCHICCTB OTACIIbHBIX KJIIACCOB (yr JICBOAOPOABI, CITUPTHI, (I)CHOJ'ILI, XJIOPOPraHUYICCKHUC

[TpoBenenue, HaOIIOACHUE M OMIMCAHNE OMBITOB: U3yUEHHE CBOMCTB PACTBOPA YKCYCHOM KUCIOTHI 2
Pa3znen 6. A3oTcoaepxaiiue OpraHnyecKkue coeTuHeHus
Tema 6.1. Coaeprxanue yueOHOro MaTepuaJia 2
AMUHBIL. JlabopaTopHble 3aHATHSA 2 OK 01
AMUHOKHCIOTEL  [laGopaTopHasi pa6ora Nel3. «CBoiicTBa a30TOCOAEPKAIIUX OPTAHUUECKUX COETHHEHHUID). OK 02
benku dusnyeckrue ¥ XMMHUYECKUE CBOMCTBA aMUHOB (PEaKIMK C KUCIOTAMH M TOPSHHS) 1 aMUHOKUCIIOT (Ha ) OK 04
npuMepe rmnuHa). HaOmroneHwe W onucaHWe IEMOHCTPAIlMOHHBIX OIBITOB: JIEHATypalusi OCNKOB IpH
HarpeBaHUU, LIBETHbIE peaKLuU OEJIKOB
Pa3zaea 7. BbicOKOMOJIEKYJ/ISIPHBIE COeIMHEHUS
Tema 7.1. Conepxanue yueOHOT0 MaTepuasia
[[macTmaccsl.
[IpakTHYecKne 3aHATHSA
Kayuyku. Bonokna
[IpakTuyeckasi padora Neld4. «Cunres, aHanu3 U Ki1accu(PpUKaMs BBICOKOMOJICKYIJISIPHBIX COCIMHEHUI
OCHOBHBIE TNOHATUS XHMHU BBICOKOMOJIEKYJISIPHBIX COECIUHEHHMI: MOHOMEp, IOJMMEp, CTPYKTYPHOE 3BEHO, OK 01
CTENEHb MOJUMEPU3ALINU, CPEHAS MOJeKyJsipHas Macca. OCHOBHbBIE METO/bl CHUHTE3a BBICOKOMOJIEKYJISPHBIX OK 02
COEIMHEHUH — IOJIMMEPU3ALIMSI U ITOJIMKOHACHCALIUS. > OK 04
D3nakoMieHne ¢ oOpa3amu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB: IJIACTMACChI
(MONIMATUIIEH, TOJIUIIPOIIUIIEH, TOJIMBUHIIIXIIOPHU, TIOJTUCTUPOIT); HATypalIbHBIA M CHHTETUYECKHE KayUyKH
(OyTanueHOoBBIN, XJIOPONPEHOBBIN U U30MPEHOBBIN ); BOJIOKHA (HaTypajbHbIE (XJIOMOK, IEPCTh, MIENK),
UCKYCCTBEHHBIE (AIleTaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KalpOoH U JIaBCaH)
KonTtpoibHasn .
pa6ota 3 IIpakTnueckas padora Nel3. CtpykTypa 1 CBONCTBA OPraHUYECKUX BELECTB
IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CO/Iep:KaHue (co/lep:KaHue MPUKJIATHOTO MOAYJIsH)
Pasnen 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJIOBEKA
Tema 8.1. Coaep:xanue yueOHOro MaTepuasa 2 OK 01
XUMHUUYECKUE = OK 02
TEeXHOIOTHH Jlexuust Nel4. IIpaBuia 5K0J0THYECKHU 1e1ecO00pa3HOro NOBEACHUS B OBITY U TPYAOBOM NEATEILHOCTH
IOBCEIHEBHOIA B IIEJIIX COXPAHEHUS CBOETO 3[0POBbS M OKPYXKAIOLIEH MPUPOJHON CPENbl, OIACHOCTh BO3JEHUCTBUS HA KUBBIC 2 85 8471
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npodeccuoHaIbHO
U NEITEILHOCTU
JeJoBeKa

MMPOU3BOAHBIC, AJIBACTUABI U IIp.), NoKa3aTeJib MPCACIILHO I[OHyCTHMOfI KOHICHTpPAMX U €T0 UCIIOJIb30BAHUC.

Ponr xuMuM B oOecrieyeHUU BKOHOFH‘IGCKOﬁ, 3HepreTquCKOﬁ nu HHIHeBOﬁ 6630HaCHOCTI/I, Pa3sBUTHH
MCIUIHUHBI, CO3JaHNHN HOBBIX MAaTCPUAJIOB (B 3aBUCHUMOCTH OT BHA4 HpO(i)eCCI/IOHaJ]LHOI‘/JI I[CSITCJIBHOCTI/I), HOBBIX
HCTOYHHUKOB OHEPIUU (aJ'IBTCpHaTI/IBHBIe HCTOYHHUKH 3HeprI/II/I). Ilonsatue o HAaY4YHbBIX MCTOJAaX IIO3HAHUSA
BCIICCTB MW XHMHUYCCKUX peaKHHﬁ. HpGI[CTaBJIeHI/ISI 00 06H_[I/IX HAay4YHbIX HPUHOUIIAX HTPOMBIIIICHHOI'O
IMOJIYyUCHUA BayKHEHUIITHX B€IICCTB (Ha ImpuMeEpax MMponu3BOJACTBA aMMHAKa, cepHoﬁ KHCJIOTHI, MeTaHOJ'Ia).

Xumus u 3A0POBLEC YCJIOBCKA: IIpaBHJIa 0€30I1aCHOT0 MCIIOJIb30BaHUS JICKApPCTBCHHLBIX IIPCIIapaToB,
OBITOBOM XHMMH B HOBCG,Z[HGBHOﬁ KHN3HU

HpaRTn'{ecmle 3aHATHUHSA

IIpakTuyeckasi padora NelS. «[IpuMeHeHHE XUMUYECKHUX BEIIECTB U TEXHOJIOTHH C y4eTOM OyayIeit
podecCHOHATBHOM IeATEITBHOCTHY.

Pemenue keiic-3amau mo TeMam: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHATIHLHOTO MUTAHHS, BaKHEHIINE
CTPOUTENIbHbIE W KOHCTPYKIIMOHHBIE MaTepHUajbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, KPACKHU, CTEKIIO,
KepamMHKa, MaTepuainbl sl DJIEKTPOHUKH, HAaHOMATEPUANbl, TEKCTHJIbHbIE BOJIOKHA, MCTOYHHKU HHEPTHH,
OpraHWYECKUEe W MHUHEPAJIbHBIC YAOOPEHUS, JEKAPCTBEHHbIE M KOCMETUYECKHUE TMpernapaThl, ObITOBAsS XUMUS,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

3ammra: [IpencraBneHune pe3yiabTaTOB pEHICHUS Keic-3a1a4 B (GopMe MUHHU-IOKIAAA (JIOIMyCKaeTcs
MCIOJIb30BaHue rpaduuecKiX U MPE3CHTAMOHHBIX MAaTEPHUAJIOB)

JlabopaTopHble 3aHITHSA

JlabopaTopnass paGora Nel4. «OnpeneneHue KeCTKOCTU NPUPOAHONW Bojab» CrocoObl yCTpaHEHHUS BCeX
BUJIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJieH KeCTKOCTU. PelleHne sKCHepuMEHTalIbHOM 3a7aud Ha
BBISIBJICHHUEC BpCMeHHOﬁ A TIOCTOSSHHOHN >KECTKOCTH BO/JBI. OHCHKa BCPOATHOCTU YCTPAHCHUA BCCX BHUIO0OB
KECTKOCTH B JOMAIIHUX YCIOBUSAX

JladopaTopnasi pa6ora Ne 15. «Onpeznenenne pH BoAHON BBITSIKKHU MTOYBBI, €€ KUCIOTHOCTH U IIEJTOYHOCTHY.
HccnenoBanre BOIHBIX BBITSKEK OOpa3lloB TOTOBBIX IMOYBEHHBIX cMeced (Ui pa3HBIX THUIIOB PACTEHUN).
OHpGI[GJ'IeHI/Ie pH IMMOYBbI C UCIIOJIB30BAHUEM HHIUKATOPOB. OIIGHKa TUIIOB TIOYB B IMPCACTABJICHHBIX 06pa3uax
(cunmpHOKHCHAA, KHUCTasl, craboKucas, HeWTpalbHas, MeI0YHast).

ITpomeskyTOYHAA aTTecTALMSA O AUCHUIIMHE ( AU DepeHUMPOBAHHBIN 3a4€T)

Bcero

88

22




3.1.

3. YCJIOBUSI PEAJTU3ALIUA MTPOTPAMMBI YUEBHOW
JUCHMUILIAHBI

TpeﬁoBaHml K MHUHUMAJIBHOMY MaTEePUHAIBHO-TEXHUICCKOMY

o0ecreYeHnIo

I[JISI pcaiu3anuvn NporpaMmbl TUCHUILIMHBI JOJIZKHBI OBITH npcaAyCMOTPCHLI

CICAYyOmHeC CIICHUAJIbHbIC ITIOMCIICHUA: yq€6HBIﬁ KaOMHET XUMUH

CHeHI/IaJII/ISI/IIJOBaHHaH Me0eIb U CHCTeMbI XPaHCHUSA

Cron 11abopaToOpHBIA JIEMOHCTPAIIMOHHBIA (C 3allUTHBIM, XUMOCTOMKHM U
TEPMOCTOMKUM TMOKPBITUEM, PAaKOBHUHOM, IMOJBOAKON W OTBEJECHUEM BOJIbI,
CAHTEXHUKOM, DJIEKTPUYECKUMHU PO3ETKaMH, aBTOMaTramMH  aBapUHHOIO
OTKJIIFOYEHUS TOKA)

Cron ydyeHH4ecKuil J1abopaTOPHBIN, PETYJIUPYEMBIH 110 BBICOTE (C 3aLIUTHBIM,
XUMOCTOMKMM W TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOW, OOPTHKOM IO
HapYy’>KHOMY Kparo, NOJIBOAKON M OTBEJICHUEM BO/JIbl, U CAHTEXHUKOM )/

Cryn y4eHU4EeCKUM (no xoauvecmay o6y4anoumuxcs)

Oruerymmrenb

Croxn ¢ gimuKkamMu i XpaHeHusl (pabouee mecmo npenooasameis,)

Kpecino obucnoe (pabouee mecmo npenooasamersi)

Jlocka MarHUTHO-MapKepHas

Cucrema (yCTpOUCTBO) JIJIsl 3aTEMHEHUS] OKOH

A I e A N e

[IIkad BBITSAKHOU MaHOPaAMHBIH

10.

[kad g xpaHeHUs: y4eOHbIX TOCOOU I

11.

ArnTedka yHUBEpCaJIbHAS 1JI1 OKa3aHUs IEPBOM MEIULIMHCKON TOMOIIN

TexHUUYECKHE CPEACTBA

WNHTepakTUBHBINA MPOrpaMMHO-ANMAPATHBIA KOMIUIEKC MOOWJIBHBIN HIIN
CTaIlMOHAPHBIN  (TIporpaMMHOE oOOecredeHue, MPOEKTOp, KperjieHue B
KOMIIJIEKTE)

JJIeKTPOHHBIE CPeICTBA 00YUeHMSsI

DNeKTPOHHBIE CPEACTBA OOYUEHUS (CINYK)

JleMOHCTpalIMOHHBIE YYeOHO-HATJISIHbIE TOCO0MSI

Kommiekt MMOPTPETOB BCIIMKNX XMMHUKOB

[TocoOust HArISITHON DKCHO3ULIAN

[Tepnoanueckas cucreMa XuMu4ecKkux diiemeHToB [[.1. Menneneesa
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Crnenuaan3npoBaHHasi MedesIb M CHCTEMbI XPAHEHUs 1JIs1 XUMUYeCKOMH
Jaboparopum

Cron nmaGopaTOpHBIN JTEMOHCTPAIMOHHBIN (C 3alIUTHBIM, XMMOCTOMKHUM
U TEPMOCTOMKHUM TOKPBITHEM, PAKOBHUHOM, MOJIBOJKOM MW OTBEJACHHUEM BOJIbI,
CAHTEXHUKOM, DJEKTPUUYECKUMHU  pO3eTKaMH, aBTOMaTaMH aBapUHHOIO
OTKJIFOUCHHUSI TOKA)

2 Kpecno oducnoe

3 OrsetymuTesnb

JleMOHCTpalnMOHHOE 000PY/I0BAHNE M IPUOOPHI /IJIsl KAOMHETA U JIAa00OpATOPUM

1. Becol anexkTpoHHbIE

2. CTOnuK N0 1beMHBIM

3. [IITaTuB NEMOHCTPAIMOHHBIN

4. Arnmapat A1 IpOBEACHUS XUMHUECKUX PEaKIIUi

S. Annapar Kurnma

6. [Ipubop s WUTIOCTpAIIMUM 3aBUCUMOCTH CKOPOCTH XHUMHUYECKHUX
PEAKIHN OT YCIOBUN OKPYKAIOLIEH CPEIbl

7. HaGop st anekTposinsa 1eMOHCTPaIMOHHBIN

8. [IpubGop mJis ONBITOB MO XUMHH C  DJIEKTPUUYECKUM  TOKOM
(JtabopaTopHBIi)

9. [TpuGop st UTIOCTpAlUK 3aKOHA COXPaHEHHUS MacChl BEIIECTB

10. YcraHoBKa 17151 IEPETOHKU BELIECTB

11. pH-meTp

JIabopaTopHO-TEXHOJ0rHYEeCKOe 000pyI0BaHHe ISl KaOMHETAa U JIadopaTopuu

l. KonGonarpesatenb

2. DJIEKTPOIUIATKA

3. bans komOMHUpOBaHHAS J1abopaTOpHast

4. Becwl 15t chITydunx MaTepraioB

5. [TpuGop st moydeHus ra3on

6. CnuproBka abopaTopHas

7. MarauTHas Memanka

8. HaGop mocy bl 1715t peakTHBOB
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9. HaGop mocynpl u mnpuHaIEKHOCTEW s paboThl C  MallbIMU
KOJIMYECTBAMU BEIIECTB
JlaGopaTopHasi xXuMH4ecKasi MOCy1a IVisi Ka0MHeTa U JIadopaTopum
1. KomruiekT ko106 1eMOHCTpaIMOHHBIX
2. Habop npoOok pe3snHOBbIX
3. [[[1aHT CUTMKOHOBBIN
4. KoMIIeKkT cTeKITHHOM MOCy bl Ha HUTH(aX 1eMOHCTPAIIMOHHBIHA
3. Jlo3upyroliee yCTpoMCTBO (MEXaHUYECKOE)
6. KommuiexT uznenuit u3 kepamuku, Gapdopa u dasHca
7. Kommiekt MepHbIX K010 Majioro oobemMa
8. KomruiekT MepHbIX KOJIO
9. KomrmuiekT MepHBIX UINHAPOB CTEKIISTHHBIX
10. KomnuiekT BOpOHOK CTEKISTHHBIX
11. Komnuext nuneTok
12. KommuiekT cTakaHOB CTEKJISTHHBIX
13. KomnuiekT cTakaHOB XMMHUYECKHUX MEPHBIX
14. KoMIuiekT crakaHunKOB /1J1s1 B3BEIIMBAHUS
15. KommuiekT cTymnok ¢ nectTukamu
16. Habop mmareneit
17. Habop nunieron
18. Ha6op uamex I[letpu
19. TpyOxka crexsHHas
20. DKCHUKATOP
21. Yarmra kpucTayin3anoHHas
22. [I{umie! TUreTbHbIC
23. bropertka
24. [IpoOupka
25. baHnka mmog peakTUBBI MOJIUITUIIEHOBAS
26. banka mojx peakTuBBI CTEKJISIHHAsE W3 TEMHOTO CTEKJIa C IPUTEPTOM
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poOKOM

27.

HaGop ckIIIHOK 17151 paCTBOPOB pEaKTUBOB

28.

ITamouka cTexkIsTHHAas

29.

[ItaTtuB 1715 IPOOUPOK

30.

Kommuiekt cpeacTs /1 HHAWBUAYAJIBHON 3aIUTHI

31.

Komriekt TepmomMeTpoB

32.

CYHH/IJ'IBHaH IMaHCJIb OJI IIOCY bl

33.

dunpTpoBagbHasg OymMara u QUIbTPhI

Mopesn (00beMHBIE U IIIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJICKIHH,
XHMHMYECKHE PeaKTHBbI) I Ka0MHeTa U JIadopaTopum

Kowmmiext MOHGHGﬁ KPUCTAJVIMYCCKHUX PCUHICTOK

Ha6op AJIL MOACIIMPOBAHUA CTPOCHUA HCOPIraHMICCKUX BCIIICCTB

Habop ais MmojenupoBaHus CTPOSHUSI OPraHUYECKUX BEIIECTB

Ha6op AJIL MOACIIMPOBAHUA CTPOCHUA ATOMOB U MOJICKYJI

KoMIuiekT xomekuii

AN | B W DN

KoMImiekT XuMru4ecKux PCAaKTHBOB

O0opyaoBaHue Ja00PAHTCKON KAOMHETa XUMHH

[E—

Cron ¢ Tymb6o0i

Crton nabopaTOpHbBIN MOECUHBII

CYHH/IJ'IBHEISI IMaHCJIb OJIA I1I0CY bl

[kad g xpaHeHUs: y4eOHbIX TOCOOUH

kad a1 xpaHeHUS] XUMHUYECKUX PEAKTHBOB

[Mxad s xpaHeHus 1a0OpaTOPHOM MOCY b/ TIPUOOPOB

[kad BBITSHKHON

JlaGopaHTCKHUIA CTO

O 0| | O] | B~ W N

Cryn

p—
S

Hkad cymmabHbINH

p—
[E—

Pe3nnoBbIE IEpUaTku

p—
\S]

KowmruiekT eprieit 11t MbIThs JJa0OpaTOPHOM MTOCY b
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3.2. HudopmanuoHHoe odecrieueHHe peau3aluy NporpaMmbl

OCHOBHBIC HCTOYHUKH:

1. Tabpuensa O.C. Xumus. 10 kmacc. YriryOneHHbidi ypoBeHb: yueonuk / O. C.

["abpuensn, U. I'. Octpoymos, C. A. Crnankos. — M: IIpocsemenue, 2026. — 400 c.

2. Xumwus. 11 knacc. Yrny6nennsiii ypoBeHb: yueonuk / O. C. I'abpuenss, U. T

Octpoymos, C. A. Cinankos, A. H. JIEBkuH. — M: IIpocsemenue, 2026. — 432 c.
JlonoJiHUTeIbHbIE HCTOYHUKMN:

http://lib.bsaa.edu.ru — b Bbearopoackoro I'AY

http://znanium.com — IBC «3HaHMYM»

http://e.lanbook.com — DBC «JIanb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOI
JTUCHUATIIMHBI

Koutpons u  olleHKa  pe3yJbTaToB  OOYy4YEHHS  OCYIIECTBIISIETCS
npenojaBaTelieM B MPOLECCE MPOBEACHUS  NPAKTUYECKUX  3aHATHU U
7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TaKXKE BBIOJHEHUS OO0Yy4YaroIIMMUCS
WHIUBUYAJIbHBIX 3a/JIaHHUM, TMPOEKTOB, HCCIeNOoBaHUN. Pesynbrarel 0O0ydeHUS
OTPENIEIIAIOT, YTO 00yYarolurecs: AOJKHBI 3HATh, IOHUMAaTh U JIEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUYEHUS TUCIUIUINHBI.

st hopmupoBaHusi, KOHTPOJISI U OLIEHKU PE3yJIbTaTOB OCBOCHHS y4eOHOM
JVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OLICHOUYHBIX MEPONPUSTUM, TPECTABIISIONIAS
co00l KOMIUJIEKC YYEeOHBIX MEpPOIPHUSTUH, COTJACOBAaHHBIX C pPE3yJIbTaTaMH
oOyuenus u copmynupoBaHHbix ¢ yuerom @I'OC CO0 (npenMeTHbIE Pe3yabTaThI
no nucuurinae) u GI'OCCIIO.

OK/ Monyas/Pasne Pe3yiabTar o0yuenus Tunbsl OLEHOYHBLIX MEPOIIPUATHH
IK (1/Tema M y 1 ponp

OcHoBHOe coaep:kanue

Pa3neu 1. Konrpoabnasa  pabdora  «Crtpoenme

®opmyaupoBaTh 6a30Bble
Teopernueckue BeleCTBA M XUMHUYECKHEe PeakIun»
INMOHATHUA U 3AaKOHbBI XUMHUH
OCHOBBI XUMHUHN

3.33)18.HI/I}1 Ha HCIIOJb30BaHNE XMMHYSCKOMN

OK |OcHoBHEIE CoCTaBIsATh XMMHYECCKUE s .
CHMBOJIMKH ¥ Ha3BaHWM COeTUHEHUH 110
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http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

01 xuMHUYecKHe (bOpMyIIbI COeTMHEHUN B HOMEHKJIaType MEKTyHapOJHOTO COI03a
TTOHSTHS 1| COOTBETCTBUH CO CTECIIEHBIO TEOPETUYECKON U MPUKIIATHOW XUMHUH U
3aKOHBI, OKHCJICHUS XUMHYECKHUX TPUBHUAJIbHBIX HA3BAHUM JIJIs1 COCTABIICHUS
CTpOCHUE 3JIEMEHTOB, UCXOJI U3 XUMUYECKUX (OPMYJT IBYXaTOMHBIX
ATOMOB BaJIEHTHOCTHU U coeuHeHUH (OKCUIOB, CYIb(UIOB,
XHMHYISCKHX AIEKTPOOTPUIIATEILHOCTH TUAPUJIOB U T.11.) U APYTHX
DIICMCHTOB HEOPraHUYECKUX COCTMHEHHUMN OTIEIbHBIX

KJ1acCOB
JlaboparopHas paboTa
1. Tect «MeTamnnueckue /
1.2 | OK [[lepponnuecku -
o HEMETAJNINYECKHUE CBOMCTB
01 jJizakoH H CBOMCTBA,
3JIEKTPOOTPHUIIATENLHOCTE U CPOJICTBO K
OK [rabmuua JI.1. poOTpHIL poA
02 Memneneesa AIEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
XapakTeprus3oBaThb
CTPOCHHUEM U TOJI0KEHUEM B
XHUMHYECKHE 3JIEMEHTEI B N
MEPUOUYECKON CUCTEME XUMHYECKHUX
COOTBETCTBUH C UX
anemenToB .M. Menaeneeray.
ITOJIOKEHHEM B
. 2. IlpakTuyeckue 3a/1aHus Ha
MEPUOIUYECKON CUCTEME
YCTAaHOBJICHUE CBSI3U MEX]y CTPOSCHHUEM
XHUMHUYECKHX 31eMeHTOB [I. 1.
aTOMOB XMMHYECKHX DJIEMCHTOB 1
MenpeneeBa .
MEePUOINYECKUM U3MEHEHHEM CBOMCTB
XHMHUYECKHUX 3JIEMEHTOB M UX COeTUHCHHI
B COOTBETCTBHH C IOJIOKEHHEM
[Tepuoauueckoii cucreme.
[IpakTUKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKHUE 3alaHus Ha
XapaKTePHU3aLUI0 XUMHUUECKUX JIEMEHTOB:
«Mertamnnyeckue / HeMETAIINIECKHE
CBOMCTBA, AIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
9JIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U MOJ0KEHUEM
B MEPUOJMYECKON CUCTEME XUMUUECKHUX
snemedToB JI.M. MenneneeBay»
131 oK Crpoenue XapakTepu3oBaTh BUJIBI 1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX
' 01 BelllecTBa XHUMHWYECKON CBI3H AJIEMEHTOB U MPUPOJA XUMUUYECKON
U TIpUpoja (KoBasIeHTHAs! HETIOJISIPHASI U | CBSI3W».
OK | xummueckoi MOJISIPHASI, UIOHHAS, 2. 3ajgayn Ha COCTaBJICHUE XMMHUYECKUX
02 CBSI3U. MeTaJlJIn4ecKast). (dbopMyJ1 IBYXaTOMHBIX COEIMHEHUN
Mmuoroo0pa3 | MexaHu3MbI 00pa30BaHU OKCHJOB, CYIb()UIOB, THAPHUIOB U T.I1.).
b b
W€ BEIIECTB KOBQJIEHTHOU XUMHYECKOU 3. PelieHne mpakTH4YECKHUX 3alaHUN HA
cBs13u (OOMEHHBIN 1 COCTaBIIEHUE TIEKTPOHHO-TPAPHUECKUX
JIOHOPHO-AKIIETITOPHBIN ). dbopmyn a5ieMeHTOB 1—4 TIepro10B
Boaopoanas cBs3b.
Knaccuduka 1. Tect «HomeHkIaTypa u Ha3BaHHUE
1.4 OK b KnaccudumupoBarts M
us, HEOPraHUYECKHUX BEILECTB UCXOS U3 UX
01 HEOPraHUYECKHE BEIIECTBA B 9
51 XUMUYECKON (DOPMYJIBI HIIA COCTaBICHUE
IIK COOTBETCTBUHM C UX .
HOMEHKJIATyp XUMHYECKON (OPMYIIbI UCXOS U3
1.10 CTPOCHHEM .
. a Ha3BaHUs BEIIECTBA 110 MEXyHAPOTHOU
HEOpraHuyec WJIU TPUBHAIBHOW HOMEHKJIATYPEY.
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KHX BEIECTB

2. 3aja4ym Ha pacyeT MaccoBOM 101
(Macchl) XUMHUYECKOTO DJIEMEHTA
(coenuHeHus) B MOJIEKYJIe (CMECH).

3. IlpakTuyeckue 3a1anus 1o
KJaccu(UKaluu, HOMEHKIIAType U
XUMUYECKUM (POpMyIaM HEOPTaHUIECKUX
BEILECTB PA3JIMYHBIX KJIACCOB.

4. ITpakTryeckue 3aJaHnus Ha
onpeieJICHue XMMUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BHIa XUMHYECKOMN
CBSI3U U TUIA KPUCTAJUIMYECKOU PEIICTKU

Tunsr 1. 3aza4ym Ha COCTABJICHUE YPAaBHCHUM
1.5] OK CocTaBisTh peakuu A s yp
XUMHYECKHUX peaxkuuii:
01 . COCIMHEHMUS, PA3JIOKEHUS,
peakuuin - COEIVHCHMSI, 3aMEILEHUS, Pa3JI0KEHUS,
OK oOMeHa, 3aMelleHMs],
oOMeHa;
04 OKHUCJIUTEIbHO-
- OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX
BOCCTAHOBUTEJIbHBIE PEAKIIUU .
peaxkiuii ¢ UCIOIb30BAaHUEM METO/1a
3JIEKTPOHHOI0 OanaHca.
2. 3ajauy Ha pacyeT Macchl BELIECTBA WIH
00BbEMa ra30B 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wik 00BEMY OHOTO U3
Y4acTBYIOUIMX B PEAKIUH BEILECTB;
pacu€Tbl Macchl (00bEMaA, KOJIMUECTBA
BEIIIECTBA) IPOAYKTOB PEAKIMH, €CIIU OHO
U3 BEILLECTB UMEET
3. JlabopatopHas pabora «Peakuun
THJIPOJIN3aY.
4, JJaboparopHas padota «Tunsl
XUMHYECKHUX PEAKIUN»
1.6 | OK (Ckopoctb XapakTepu3oBaTh BIUSHUE JlaGopatopHas pabota «CKOpPOCTb
01 xuMHYecKuX | KOHLEHTpaluuu XUMHUYECKHUX PEAKIIH.»
OK peakuuii. pearupyrommx BeIecTB U JlaGopatopHas pabota. «M3yuenue
02  [Xumuueckoe | TemmepaTypbl Ha CKOPOCTh BIIUSIHUS PA3JINYHBIX (AKTOPOB HA
paBHOBECHE XUMHUYECKHUX PEeaKIIUN CMEIIIEHNE XUMHUYECKOTO PABHOBECUS.
XapakTepu30BaTh BIUSHUE Pemenne npakTHKO-OpUEHTUPOBAHHBIX
WU3MEHEHUs KOHIICHTpaluu 3aJJaHu} Ha IPUMEHEHNEe nTpuHIumna Jle-
BEILIECTB, PEAKIIMK CPEbl U [llamense
TEMIIEPATYPHI HA CMELICHUE
XUMHYECKOT'O PAaBHOBECHUS
1.7 OK 01 [PacTBOpHI, Pa3nuuate ncTuHHBIE 1. 3aga4y Ha MPUTOTOBJIIEHUE PACTBOPOB.
" | OK mreopus pacTBOpHI 2. IlpakTuKO-OpHEHTHUPOBAHHbIE
02  pnextponutuue( Mccnenosars pusuko- pacyeTHbIE 3a/IaHHsI Ha TUCTIEPCHBIE
KO XUMHUYECKHE CBOICTBA CHCTEMBI, UCIIOJIb3yeMbIe B OBITOBOW U

mucconyany u
MOHHBIA OOMEH

HCTUHHBIX PAaCTBOPOB

HpOHSBO}ICTBeHHOﬁ ACATCIIBbHOCTHU
YeloBeKa

3. JlaGoparopnas pabota "[IpuroroBnenue
pacTBOpOB

KonTtposbHas
abota

CrpoeHue BemecTBa 1 XUMUYECKUE
peakuuun
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Pa3zgeu 2.

2 CocTaBisiTh ypaBHEeHUS Kontpoabsnas padora «CBolicTBa
Heopranuueck N
XHMHYECKHX peakuuii HEOPTaHMYECKUX BEIIECTB)»
asi XuMusi
21 OK 1. Tect «OcoOEHHOCTH XUMUYECKIX
101 CBOICTB OKCHJIOB, KHCJIOT, OCHOBAHUH,
YcTaHaBIMBaTh 3aBUCUMOCTh .
OK amM(pOTEepPHBIX TUPOKCUIOB U COJICI.
(U3UKO-XMMHYECKHIX .
02 . 3aaHus HA COCTaBJIIEHUE YpPaBHEHUN
CBOICTB HEOpPraHUYECKHUX 9
XUMHUYECKUX PEaKIHid C y4aCcTHEM
BEILIECTB OT CTPOEHHUS aTOMOB
MPOCTHIX U CIIOKHBIX HEOPTaHUUYECKUX
U MOJIEKYJI, @ TAK)Ke TUMa
Du3uKo- . BEIIECTB: OKCHUJIOB METAJIOB, HEMETAJIIIOB
KPUCTAJUTMYECKOUN pelIeTKU
XUMHUYECKHE 1 aM(POTEPHBIX IJICMECHTOB;
CBOIiCTBa HEOPraHUYECKUX KUCIIOT, OCHOBaHUM U
HEOpraHU4ecK aM(pOTEePHBIX TUIPOKCUIOB,
UX BELIECTB HEOPraHUYECKUX COJIEH,
XapaKTEPHU3YIOUIUX UX CBOMCTBA U
CIOCOOBI OTyUYEHUS.
2. 3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/IaHUs HA CBOWCTBA U
MOJIyYeHUE HEOPTaHUYECKUX BEIIECTB
3. Jlaboparopnas pabota «CBoiicTBa
METaJUIOBY.
o) OK HWnentudukan | CoctaBisTh ypaBHEHUS
' 01 | us XUMUYECKUX PEaKIUU 1. JTabopaTopHas pabora «CBoiicTBa
HEOpPraHUYeC | MIOHHOTO OOMEHA C y4acTHEeM | METaJUIOBY.
KHX BEIIECTB | HEOPTaHUYECKUX BEIICCTB
3 Pa3znea 3.
Teoperuveck | MccienoBaTh HCTHHHBbIE
He OCHOBBI PacTBOPHI € 32/IaHHBIMH
OPraHuYecKo | XapaKTepUCTHKAMU
i XUMMHUH
OK 01 1. 3amanus Ha COCTaBJIECHUE HA3BAaHUUI
3.1 Knaccudpukanu | Knaccuduunponarts H .
OpraHUYEeCKUX COETMHEHUH 110
51, CTPOEHHE U | OpTaHUYECKUE BEILEeCTBA B . .
TPUBUAIILHOMN WJIM MEXTyHapOTHOMN
HOMEHKJIaTypa | COOTBETCTBHH C HX P . ALyHApOZL
CHUCTEMAaTUYECKOM HOMEHKJIAType.
OpraHUYECKUX | CTPOECHUEM M
N—— 2. 3ajaHus HA COCTABIICHUE TOJTHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX POPMYIT
OpPTraHWYECKUX BEIIECTB OTACIbHBIX
KJIaCCOB.
HccnenoBarb
4 Paznea 4. A
TJIEBOAOPO/BI.
YriaeBopopoab] y A0poa
41 DK 01 | CpoticTBa XapakTepru3oBaTh CBOMCTBA
"~ DK 02 | opranuueckux| yrieBoaopoI0B
COEeTUHEHNN
49 OK | ®usmuko- Ha3zbiBaTh yriieBogopo s
| 01 | dusuxo- OTPUBUAIBHOM U
OK | xumuueckue | MEXIyHapOIHOMN Jlaboparopnas pabota «CBoiicTBa
07 | cBoiicTBa HOMEHKJIATYypE, YIJIEBOAOPOIOBY.
YIJIEBOJOPO | XapaKTepHU30BaTh
OB XHMHYECKHE CBOMCTBA

30




Pasnea 5.

5
Kucaoponoc
oJepiKaiue
OpPraHuvecK
ue
coeJUHEeHHU
5.1 OK | Couprsl. XapakTepu3oBaTh CBOMCTBA
01 | ®enon CIIUPTOB N
OK JlaGoparopnas pabora «CBoiicTBa
07 CIIUPTOB»
51 OK | Anpaeruasl. | XapakTepu3oBaTb CBOMCTBa
01 | KapOGoHOBBIE | albAETHIIOB, KapOOHOBBIX
OK | KUCTIOTBI. KHCJIOT, CJIOKHBIX 2(hDUPOB JlabopaTtopHnast pabora «CBoiicTBa
02 | Cnoxxnble KapOOHOBBIX KHUCIOT
OK | adupst
04
53 OK | YrneBogsl XapakTepu3oBaTh  CBOMCTBA
01 YIJIEBOJIOB
OK . [IpakTKO-OpHEHTUPOBAHHBIE }
02 TEOPETUYECKHE 3a/1aHNs HAa CBOWCTBA U
OK MOJTy4eHHUE OPTaHUYECKUX BEIECTB
04
5.4 OK | ®usuko- YcranaBnuBarth 3aBUCUMOCTD | Tect: «Homenknarypa
01 xumuueckue (U3UKO-XUMHYECKUX KHCJIOPOJOCOIEPKAIIUX OPraHUYECKUX
OK cBoiicTBa CBOMCTB OPTraHUYEeCKUX | COCAMHEHUI».
02 KuCIOpOIOCOA | BEHmIECTB OT cTpoeHus aToMoB | JlabopatopHast paborta «CBoHcCTBa
OK ppxammux Y MOJIEKYJI CIIUPTOB
04 ppraHuyeckux Jlaboparopnas pabota. «XUMHUECKHE U
COeIMHEHNI ¢usnueckue  cBOMCTBa  KapOOHOBBIX
KHCIIOTY.
6 Paznen 6. | Xapakrepu3zoBarb
AszoTrcoaepxa | pusnyeckue U XMMHUYECKHe
ue CBOiCTBA aMHHOB H
DPraHU4YecKH | AaMHHOKHMCJIOT
e COeJUHEeHHUS
6.1 OK | AMuHBIL XapaxrtepuszoBath (pusndeckuellaboparopnas  pabora «CBoiicTBa
01 | AMHUHOKHCIIO | M XMMHMYECKHE  CBOMCTBA|l a30TOCOJEPIKALINX OpPraHUYECKUX
OK | Te1..benxu aMHUHOB ¥ aMHHOKHCIIOT COCTMHEHUI.
02
OK
04
. Pasznen 7. | ®opMupoOBaTH OCHOBHBIE
Bbicokomos1 | MOHATHA XUMUH
eKyJsipHble | BBICOKOMOJIEKYJISIPHBIX
COCIMHEHHsS | COeAMHEHHH
71 OK [Imactmaccel. | ®opmupoBaTh OCHOBHbIO3HAKOMJICHHE C 00pa3lamMu MPUPOIHBIX U
01 | Kayuyku. MTOHATUA XUMHH| UCKYCCTBEHHBIX  BOJIOKOH, IIJIAaCTMAcc,
OK | Bonokna BBICOKOMOJIEKYJISIPHBIX Kay4yKOB: IIJJaCTMAaccChl
02 COEIMHEHNH
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OK
04

0(hecCOHAILHO-OPHMEHTHPOBAHHOE COlepP:KaHue (coep:KaHue MPUKJIATHOT0 MOIYJIsl)

OueHuBaTh NOCIEICTBHUSA

8 Pa3znea 8. p M 3amura keiica (¢ yuyeTom Oyayuuei
LITOBOW U .
Xumus B ObITY U . npo¢ecCHOHATbHOM 1esITeIbHOCTH)
NMPOU3BO/ICTBEHHOI
NMPOM3BOJACTBEHH
. IeATEJLHOCTH YeJI0BeKa
oM IeATeJILHOCTH N
C MO3MIUI
JeJ0BeKa .
IKO0JIOTHYECKOH
0€30IacHOCTH
OK 01 1. JJaboparopHas padbora Ompenenenue
8.1 Xumust B ObITy U | OTICHHBATh IMOCIIEICTBUS paTop p pea
OK 02 6 N JKECTKOCTH BOJIBI.
OK 04 MMPOM3BOJICTBEHHO | OBITOBOM U > TLa6 5 Ne 15
OK 07171 JEATEIbHOCTH | IIPOU3BOJICTBEHHOU O a opaTopHa;I}[I)a oTa A2 1.
HeJIOBEKa NeATeNbHOCTH uesiopeka ¢ | YTPCACTICHUC Pl BOTHON BHITSDRKI

HO3UILIUHA YKOJIOTHUECKOU
0€e30I1aCHOCTH

MIOYBBI, €€ KUCIOTHOCTU U HIEIIOYHOCTH.
Keiic (¢ yuerom Oynymieit
podeCCHOHAIBHON JEATEIIHHOCTH )
Bo3MoHbBIE TEMBI KEHCOB:

3. HoBble maTepuansl s 371€KTPOHUKHU.
4. Moromiue cpesicTBa Ha HaTypaibHOU
OCHOBE.

5. CpencrtBa OBITOBOM XUMUU

6. Xumus B Moelt Oyay1ieit nmpodeccuu.
7. Ilonb3a u Bpea repOUIKIOB.

8. BiusiHue cTUMyYJIATOPOB poCcTa HA
KAa4eCTBO pPeaIn3yeMOU
CeJIbCKOXO035MCTBEHHON TPOIyKLIUH

9. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX
penaparos.

10. OmpeienieHne KECTKOCTH BOIBI.
11. Omnpenenenne KayecTBa BOJBI.
12. ABTOMOOWJIH Ha BOJIOPOJHOM
TOIUIUBE.

13. HccnepoBanue coctaBa MUHEPAIBHON
BOJIBI M PEKOMEHIALIUU TI0 €€
HCIIOJIb30BAHHUIO.

14. HccnepoBaHue KayecTBa MUTHEBOM
BOJIBL.

15. Uccnenoanue npod
BOJIOIIPOBOAHOM BOJIBI HA IIPEIMET
yCTpaHEHUS KECTKOCTH.

YcTpaHeHne )KeCTKOCTH BOJIbI B
CEJIbCKOXO35ICTBEHHON AESITETbHOCTH.
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