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1 OBHLIASA XAPAKTEPUCTHKA PABOYEN IMPOI'PAMMABI
OBIIEOBPA3OBATEJABHOU JUCHUIIVIMHBI OVIL.07 XUMUA

1.1. MecTo o0meodpa3oBaTe/ibHOH AUCHUNIUHBI B cTpykType IIIICC3

OObmeobpasoBarenpHasi  AUCHHUIUIMHA  «XUMHSD»  SBISAETCS  OOSI3aTENIbHOM  YacCThIO
o0meoOpaszoBarebHOTO MUKIa obpaszosarenbHoi nporpammbl CI1O B cootsercTBumn ¢ ®I'OC CIIO
no cneunanbHocTh 43.02.15 TloBapckoe U KOHAUTEPCKOE EIIO.

1.2. e 1 nIaHMpYeMBbIE Pe3yJabTATHI 0CBOEHHS JHCHHUIIHHDI:

1.2.1. Henu u 3axa4u 00meo0pa3oBaTeIbHOH AHCHHILTHHBI

Conepsxanue mporpamMMbl 0011e00pa3oBaTeIbHON JUCHUIUIMHBI « XMMHUS» HAIPaBJICHO HA
TOCTIDKEHHE CIEAYOIINX Leeit:

- (dopMupoBaHHE CHCTEMbl XHMHUYECKHMX 3HAHMH KaK Ba)KHEHINEeH COCTaBISIONIEH
€CTeCTBEHHO-HAYUYHOW KapTUHbI MHpPA, B OCHOBE KOTOPOH JIeXKAT KIFOYEBbIE IOHATHS,
(byHIaMeHTaNbHbIE 3aKOHbI M TEOPUU XHUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IOHMMAaHHUE
CYLIHOCTH JOCTYITHBIX 0000IIeHNH MUPOBO33PEHUIECKOTO XapakTepa, O3HAKOMIJIEHHE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHHUST,

- (popMupoBaHue U pa3BUTHE NPEACTABICHUN O HAYYHBIX METONAX IMMO3HAHMS BEIIECTB U
XUMHYECKHX pPEaKIHnH, HEOOXOOUMBIX Ui NMPHOOPETeHHS YMEHUH OpPHEHTHPOBATHCS B MHUPE
BEIECTB U XUMHUYECKUX SIBJICHHH, IMEIOLINX MECTO B MPUPOAE, B MPAKTUYECKOH M MOBCEIHEBHOM
KHU3HHU,

- pa3BUTHE YMEHHI U CIIOCOOOB NEATENBHOCTH, CBSA3aHHBIX C HAOMOIEHHEM U OOBSICHEHHEM
XUMHYECKOT0 KCIIEPUMEHTA, COOJIFOIEHHEM MPABIIT 0€30MaCHOr0 0OPAIIEHHSI ¢ BEIECTBAMU.

3ana4yu TUCLUTIIMHBIL

- copMupoBaTh TOHUMAaHHE 3aKOHOMEPHOCTEH MpPOTEKaHWs XHUMHYECKHX MPOLIECCOB H
SIBJICHUI B OKPYJKAIOIIEH CpeAe, a TakKKe HUX CBA3b C LEJOCTHONM HAy4YHON KAapTUHOH MHUpa H
IPYTUMH €CTECTBEHHBIMU HayKaMH,

- pa3BUTb YMEHHsI COCTaBISTH (POPMYJIbI HEOPraHWYECKMX M OPTraHMYECKHX BEINECTB,
yPaBHEHUs] XHMHUYECKHX PEaKIHi, OOBACHATH HX CMBICJ, HMHTEPIIPETUPOBATh PE3YJIBTATHI
XUMHYECKHIX 3KCIIEPUMEHTOB,

- copMupoBaTh HAaBBIKM MPOBEACHUS MPOCTEHIINX XUMHUYECKUX 3KCIIEPHUMEHTAIbHBIX
UCCIIEIOBAHUN ¢ COOMIIOIeHNEeM MpaBul 0e30MacHOro OOpaleHns ¢ BEIeCTBaMH U J1abOpaTOPHBIM
00opyI0BaHUEM,

- Pa3BUTh YMEHHs HAXOAWUTb, AHAIM3UPOBATh U UCIONB30BaTh MHYOPMALIUIO XUMHUYECKOTO
XapakTepa W3 Pa3INYHBIX HH()OPMAIIMOHHBIX HCTOYHUKOB, BKJIIOUYas Y4eOHYIO JHTEpaTypy,
HayYHbIE [Ty OJIMKALUN 1 HHTEPHET-PECYPCHI,

- chopMupoBaTh YMEHHUS TPOTHO3MPOBATH TMOCIEACTBHS CBOEH NEATENbHOCTH U
XUMHYECKHX TPUPONIHBIX, OBITOBBIX U INPOU3BOACTBEHHBIX MPOLIECCOB, YUUTHIBAS BO3MOXKHBIC
SKOJIOTUYECKHE U COLIMAJIbHbIE BO3EHCTBNS,

- chopMupoBaTHP MOHUMAaHNE 3HAYMMOCTH AOCTIDKEHHH XUMHUYECKOW HAYKH U TEXHOJIOTHUH
IUI Pa3BHUTHUSl COLMAIBHOH M TPOM3BOACTBEHHOW cdep ¢ YyMEHHEM NPUBOAHTH NPUMEPHI HX
NPUMEHEHHS B PA3JINUHBIX cepax KU3HU.

1.2.2. TpeGoBaHusi K pe3yJbTATAM OCBOEHHSI 001I€00pPa30BaTeIbHOM IHCUHUILIHHBI B
coorBercTBUM ¢ PI'OC COO

Ocoboe 3Hauenune oOmeoOpazoBaTenpHasi AWCUUIUIMHA  «XHMHSD»  UMEET  IpH
dopmuposanun u pazsutun OK 01; OK 02; OK 04; OK 07. B pamkax mporpaMmbl y4eOHOH
IVCLUMIUIMHBL  O0ydarommMMucs ocBauBaroTcsi JudHOcTHBe (JIP), meranpenmerneie (MP) wu
npeaMeTHbe pe3yibTaTel 0a3osoro yposHs (IIP6) B coorBercTBuM ¢ Tpedosanusmu ®I'OC COO



Koanl
pe3yJabTATOB

HnaﬂnpyeMble PE3yabTaAThI 0CBOCHHA NHCHHUILJIHHBI BKJIIIOYAKT

JIP 06

TDVHOBOG BOCHIUTAHUEC. TOTOBHOCTb K TpyAy, OCO3HAHUC LECHHOCTU
MacTepcTBa, TPYOOdI0OME, TOTOBHOCTb K AKTHBHOH JEATENbHOCTH
TEXHOJOTMYECKOH W COLMANbHOH  HANPaBIEHHOCTH,  CIIOCOOHOCTH
WHULIUHUPOBATL, IUIAHUPOBATHL W CAMOCTOATCIIBHO  BBITIOJHATH TAaKYHO
IeATENIbHOCTh, HWHTEpeC K pasaudHbiM  cdepaM  mpodecCHOHATbHOM
NeATeIbHOCTH, YMEHHE COBepILIaThb OCO3HAaHHBIM BbIOOp Oyaymuein
npo)eCCUu U peaiu30BbIBATh COOCTBEHHBIEC JKU3HEHHBIE TIJIAHbI, TOTOBHOCTD
U CIIOCOOHOCTh K 00pPa30BaHMUIO M caMOOOPAa30BAHUIO HA MPOTSDKEHUH BCEH
JKHU3HU.

JIP 07

OKOJIOTrHYEeCKOe  BOCHHUTAHUE: c(pOPMHUPOBAHHOCTh  3KOJOTHYECKOH
KyJIbTYpbl, TOHUMAaHUE BIUSHUs COLIMAIBHO-3KOHOMHYECKUX IMPOLIECCOB HA
COCTOSIHME IPHUPONHOW M COLMANBLHONH CpPEAbl, OCO3HAHHE III00ANbHOrO
XapaxkTepa SKOJOTWYeCKHMX MpoOieM;, IUIAHUPOBAHHE M OCYLIECTBIICHHE
NEHCTBUH B OKpYXKAIOLIEH Cpele Ha OCHOBE 3HAHUS LeJed yCTOHYMBOIO
Pa3BUTHS YEJIOBEUECTBA, AKTUBHOE HENPUATUE ACUCTBUH, MPUHOCAIINUX BPEL
OKpyXarolleld  cpele, yMEHHE IPOTHO3MPOBATb  HEONIArompusITHBIE
DKOJIOTUYECKUE MIOCJIEACTBHUS NPENIPUHUMAEMBIX NENUCTBHI,
MpenoTBpallaTh WX, pPACIIUPEHUE OIBbITa JEATEIbHOCTH 3KOJIOTHYeCKON
HAIPABJICHHOCTH.

JIP 08

L{eHHOCTh HAay4HOTO TMO3HaHWA: CPOPMHPOBAHHOCT MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  yPOBHIKD  pPa3BUTHs HAayKH H
OOIIEeCTBEHHON  NPAaKTHUKH, OCHOBAHHOIO HA  JHMAJOre  KyJbTYp,
CIIOCOOCTBYIOIEIO OCO3HAHUIO CBOErO MECTa B IIOJIUKYJBTYPHOM MHPE,
COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOMH KYJIbTYpPBl KaK CPenCTBa
B3aUMOJICUCTBUST MEXY JIIOABMHU U MO3HAHUS MHUPA;, OCO3HAHHME LIEHHOCTH
HAay4YHOH JAEATEJIbHOCTH, TOTOBHOCTb OCYIIECTBJIATh IMPOEKTHYIO U
HCCJIEIOBATENIBCKYIO NEATENbHOCTh HHAUBUYAJIbHO U B IPYIIIE.

MP 01

OsnasieHre YHUBEPCaIbHBIMU Y4Y€OHBIMU O3HABATENbHBIMH ICHCTBUAMU:

a) bazoevie nocuyeckue Oelcmeus. CaMOCTOSTENbHO (popMynupoBaTh |
aKTyaJ u3upoBaTh  mpodjeMy,  paccMaTpUBaTb €€  BCECTOPOHHE,
yCTaHABJMBATh CYLIECTBEHHbIH MPU3HAK WJIM OCHOBAHHUS Uil CPaBHEHUS,
knaccudukanuu u 0000MEHNs; ONPEeAeNaTh eNId NeATeIbHOCTH, 3a/1aBaTh
napaMeTpbl M KPUTEPHUU HMX JOCTH)KEHHS, BBIIBJIATH 3aKOHOMEPHOCTH H
NPOTUBOPEYHsS. B PAcCMATPHUBAEMbBIX SIBJICHUSX; BHOCHTb KOPPEKTHBBI B
NeSTeIbHOCTh, OLEHMBATh COOTBETCTBHE PE3YyJIbTATOB LIEISIM, OLEHHBATH
PHCKH MOCHEICTBUN AESTEIbHOCTH, Pa3BUBATh KPEATHBHOE MBILIJICHHE MTPU
peLIeHNH )KU3HEHHBIX MPo0OIieM;

0) 6aszosvie uccreoosamenvckue Oeiicmeus: BIAIETh HABBIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOH U TPOEKTHOHM IEeSTENbHOCTH, HABBIKAMU Pa3peIICHUs
npodaeM; CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY —ITOHCKY
METO/IOB PEIICHUS MPAKTUYECKUX 3374, MPUMEHEHHIO Pa3IMYHbIX METOMIOB
MO3HAHUS, OBJIAIEHUE BHIAMH JAEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHUS, €ro WHTEPIpeTally, NpPeoOpa3oBaHUI0 U TNPUMEHEHHIO B
Pa3IMYHBIX YYEOHBIX CHTYALUsIX, B TOM YHCJE MPU CO3JaHUHU yueOHBIX U
COLIMAJIbHBIX MPOEKTOB; (OPMHUPOBAHME HAYYHOIO THIA MBbILUICHHS,
BJIQJICHUE HAYYHOH TEPMHUHOJIOTHEH, KITFOYEBbIMU MOHSITHAMH M METONAMH;
CTaBUTh H (OPMYJHPOBATH COOCTBEHHBIE 3amaud B 00pa3oBaTEIbHOMN
OESTENIbHOCTH M KM3HEHHBIX  CHUTYAlMsX;  BbIABISITb  MPUYHUHHO-




CJIEZICTBEHHBIE CBSI3W M aKTyaJM3UPOBAThH 3a/1a4y, BBIABUIaTh THIIOTE3y €€
pelIeHns], HAXOAUTh APTYMEHTHI JIJIsl JOKa3aTeNbCTBA CBOMX YTBEPIKICHHI,
3a1aBaTh MapaMeTpbl U KPUTEPUU PEIIEHHS], aHAIM3UPOBATDH MOJyUSHHBIE B
XO[le peIleHUs] 3aJayd  pPe3yJibTaThl, KPUTUYECKH OIEHHWBATh UX
IOCTOBEPHOCTb, MPOTHO3UPOBATH W3MEHEHHE B HOBBIX YCIOBHSX, NaBaTh
OLIGHKY HOBBIM  CHUTyalUsIM, OLEHHBATb INPHOOPETEHHBIH  OIBIT,
pa3pabaThiBaTh IJIAH PEIICHHs MPOOJIEMBbl C YYETOM aHAN3a UMEIOITUXCS
MaTepHaJbHBIX U HEMAaTepUAIbHBIX  PECYPCOB; OCYIECTBIIATD
LIEJICHANPABJICHHBI TMOUCK IEPEHOCa CPEINCTB W CIOCOOOB [NEHCTBHS B
npodeCCHOHATIBHYIO CPEy; YMETh NMEPEHOCUTD 3HAHMS B IO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIAaCTH KU3HEAESTEIbHOCTH, YMETh HHTETPHUPOBATh 3HAHUS
U3 Pa3HbIX NPEAMETHBIX O0JacTed, BBIABUTATH HOBBIE WAEH, NpPEASaraTh
OPUTHHAJIBHBIE TIOAXONbl W PEIICHHUS, CTAaBUTb MNPOOJEMbl U 3aladH,
JOIY CKAOIUE aJIbTEPHATUBHBIC PELICHNS,

8) paboma ¢ ungopmayueii: BNageTb HaBbIKAMU NOJyYeHUsT HHPOPMALTNU U3
HCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYLIECTBJISITh TIOMCK, AaHAJIH3,
CHUCTEMATH3ALMI0 U HUHTEPHpETanni0 WHPOPMALMU PA3JUYHBIX BUAOB U
¢dbopM mpencTaBaeHHs; CO31aBaTh TEKCTHI B PA3JIMYHBIX (opMaTax ¢ yueToM
Ha3HaueHust UHGOPMALMK U IIeJIEBOH ayqUTOPUH, BBIOMpPAs ONTHUMAJBHYIO
dopMy TpencTaBleHMs W BHU3yaJIW3aLUH, OLEHHBATh IOCTOBEPHOCTD,
JETUTUMHOCTb WH(pOPMALIUH, €€ COOTBETCTBHE MPABOBBIM W MOPAJBbHO-
STHYECKUM HOpPMaM; HCIIONB30BAaTh CPEACTBA HMH(OPMALMOHHBIX |
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH B peLeHnu KOTHUTHBHBIX,
KOMMY HUKaTHBHBIX 1 OPTaHM3aLIMOHHBIX 33/1a4 C COOM0IeHueM TpeOOBaHUH
SPrOHOMHKH, TEXHHKH O€30MacCHOCTH, THIHEHBI, pecypcocOepekeHms,
NPaBOBBIX M 3TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOW O0€30MmacHOCTH;
BIaJeTb  HABBIKAMH  pACIO3HABAaHUS M 3AIMUTBl  WHGPOPMALHH,
UH(OPMALIMOHHOH O€30MaCHOCTH JIMYHOCTH.

MP 02

OBjajieHye YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU IEHCTBUAMU:

0) coemecmuas OesimenbHOCMb. TIOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA
KOMAaHIHOH M WHAMBHUAyaJbHOH paboThI, BBIOMpATh TEMATHKy M METOIbI
COBMECTHBIX JEHCTBHI C yueToM OOIMUX HHTEPECOB M BO3MOXKHOCTEH
KQ)XJOr0 4jieHa KOJUIEKTHBA, NPUHUMAThb LIEJIH COBMECTHOU NEATENbHOCTH,
OpPraHU30BBIBAT M KOOPAWHUPOBATb MAEUCTBUA MO €€ JOCTHUXECHUIO:
COCTAaBJIATh IUIAH JAEWCTBUH, pacnpenessiTb pPOIM C Y4E€TOM MHEHUHR
YYaCTHHKOB, OOCYXIaThb pPE3yJbTAaThl COBMECTHOW: palOOTHI, OLIGHUBATH
Ka4eCTBO CBOEr0 BKJIAAa W KAKAOIO YYaCTHMKA KOMaHABI B OOIMUH
pe3yabpTaT Mo pa3padOTaHHBIM KPUTEPHUSIM, NPEAJaraTb HOBBIE MPOEKTHI,
OLICHUBATh WJEU C MO3ULUM HOBU3HBI, OPUTMHAJIBHOCTH, MNPAKTUYECKOU
3HAYMMOCTH;, KOOPAUHUPOBATD U BBIMOJHATE PabOTy B YCIOBHSIX PEATBHOTO,
BUPTYQJIbHOTO W KOMOWHHPOBAHHOIO B3aWMOJEHCTBHUS;, OCYIIECTBIATDH
MO3UTUBHOE CTPAaTErM4YeCKOe TMOBEICHHE B  PAa3IUYHBIX CHTyalLUsIX,
NPOSIBJISAT TBOPUECTBO M BOOOpaXKeHHE, ObITh HHIUIIMATHBHBIM.

MP 03

OBnazieHNe YHUBEPCAIbHBIMU PETYJISITHBHBIMH ACHCTBUAME:

- npumsmue cebs u Opyeux niooei: TIPUHUMATh cebs, TOHMMas CBOU
HEOCTATKH M JOCTOWHCTBA;, NMPUHUMATb MOTHUBBI M apTYMEHTBI JIPYTHX
JOAel Npu aHanu3e pe3yJbTaToB JAESITeIbHOCTH, NPU3HABATHL CBOE MPABO U
NPaBO IPYTHX JIOAeH Ha OUTHOKH; pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C
MO3ULIUH IPYTOrO YEIOBEKa.

-TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO,




-OBJIQICHUE HaBbIKaMH y4eOHO-UCCIIEAOBATEICKOMN, MPOSKTHON U
COLIMAJIbHOM JIESITEIHbHOCTH,

ITP6 01

ChopMupoBaHHOCT TPEACTABICHHNA: O XHMHYECKOH COCTaBJIAIOINEH
eCTeCTBeHHOHay‘{HOfI KapTUHbI MHpa, POJHU XHUMHUU B ITO3HAHUU SIBJIEHUU
npupoasl, B (HOPMUPOBAHMM MBIIIJICHUS W KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIIEHUS MPAKTHIECKIX
3a/1a4l 3KOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHUS K CBOEMY 3IIOPOBBIO H
MPUPOJIHON Cpefie.

I1P6 02

Bnagenue  cucteMON — XMMHMYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIUE TMOHSATUS (XUMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obonouka atoma, s, p,d-3JEKTpOHHBIE OpPOWTAIM AaTOMOB, MOH, MOJIEKYa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEMEeHb OKHUCICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAsT Macca, MOJISIPHBbIA OOBEM, YTIEPOIHBIA CKEJNET,
(YHKIIMOHATIbHAS TPYTINA, PAguKaj, U30MepHs, U30MEPbl, TOMOJOTHYECKUN
Psii, TOMOJIOTH, YTJIEBOAOPOIBI, KHCIOPO/- U a30TCOMEPIKAIIIE COSTMHEHMS,
OMOJNIOTMYECKHN aKTHBHBbIC BellecTBa (YIJIEBOABI, OEJNKH, JKUPBI), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COSNMHEHWS,
KPUCTAJTMYECKAsT PEIIeTKa, THIbl XUMHYECKUX PEaKIHil (OKUCIUTEbHO-
BOCCTAHOBUTEJIbHBIE, DK30- U SHIOTEPMUYECKUE, PEAKIIUA NOHHOTO OOMEHa),
PacTBOP, ANEKTPONIUTHI, HEIJIEKTPOJUTBI, SJIEKTPOIUTHUECKAS TUCCOLUATIHS,
OKHUCJIUTE]Tb, BOCCTAHOBUTEJb, CKOPOCTh XUMHYECKOW PEAKIINH, XUMHIECKOE
paBHOBECHE, TEOPHUM © 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHS
opranmueckux BemectB A M. bytnepoBa, Teopus 3JEKTPONUTHYECKON
nuccounanuu, nepuonuueckuii 3akoH .M. Menneneesa, 3akOH COXpaHEHUs
MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMUU, (PAKTOJIOTHUECKUE
CBEJIEHMsI O CBOMCTBAX, COCTaBe, MOJYYEHUH U O0€30MacCHOM HCIOJb30BaHUN
BAXKHEHIINX HEOPTaHUYECKMX W OPraHUYeCKUX BEIIeCTB B OBITY U
MPAKTHYECKOH NEATEIbHOCTH YEJIOBEKA.

I1P6 03

ChopMUPOBAaHHOCTH YMEHHUI BBIABIATH XapakTepHbIE MPHU3HAKH U
B3aUMOCBSI3b U3YUYEHHBIX MMOHATHN, NPUMEHATh COOTBETCTBYIOIINE MOHATHS
IIPU OMNMCAHUU CTPOCHMsI U CBOWCTB HEOPraHUYECKUX M OPraHUYECKHUX
BELIECTB U UX MPEBPALLECHNI;, BBIIBIATh B3AUMOCBA3b XUMUYECKUX 3HAHUHU C
MOHATUSIMU U NIPEACTABJICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB.

I1P6 04

ChopMupoBaHHOCTL YMEHUIH HCIONB30BATh HAUMEHOBAHUS XUMHYECKHUX
COEAMHEHHUI MEKy HAPOAHOTO COK3a TEOPETUUECKON U MPUKJIATHON XUMHUHU
U TPHUBUAJIBHBIC HA3BAHUA BAYKHEUTITNX BEIIECTB (BTI/IJ'IGH, ALICTHIIEH,
runepud, ¢eron. dopManbaerun, YKCyCHasl KHCJIOTA, TIIULIHH, YrapHBIH
ras, YFJIGKPICJIBIP'I ra3d, aMMHak, ramcHass HW3BCCTb, HEralmcHasd HW3BCCTD,
NUTBbEBAs CONA M JPYIHX), COCTABIATH (POPMyJIbl HEOPTraHUYECKHX U
OpPTaHUYECCKUX BEIICCTB, YPAaBHCHUA XUMUYCCKHX peaxunﬁ, O6’b$ICH$ITb nux
CMBICJI, TOATBEPXKAATb XApPAKTCPHBIC XHUMUUYCCKUE CBOMCTBA BEILIECTB
COOTBETCTBYHOILIUMU SKCTICPUMCHTAMU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHWYECCKUX
PEaAKLI.

ITP6 05

ChopMupoBaHHOCT YMEHHI YCTaHABIIMBATH MPUHAICKHOCTh WU3yYEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB M OMPEACNCHHBIM KjaccaM M
rpynnam COeIWHEHUHN, XapaKTepPU30BaTh UX COCTAB U BAXKHEHIINE CBONCTBA,
OTpenensATb  BUABI  XUMHUYECKOW  CBs3W  (KOBaJieHTHAas,  HOHHaf,
METaJTMYeCKasi,  BOAOPOAHAs), THUMNBI  KPUCTAUIMUECKHX  PEIIETOK,
KJIACCU(DUITMPOBATH XUMUIECKHE PEAKIINU.

I1P6 06

BJ'IaI[eHI/Ie OCHOBHBIMHM  MCTOAAMM HAy4YHOI'O TIMO3HAHHMA BCIICCTB H




XUMHYECKHX  sIBIeHWH  (HaOmroneHue,  WM3MEpeHue,  SKCIEePHMEHT,
MOJICJTUPOBAHUE).

I1P6 07

ChopMupoBaHHOCTL YMEHUI MPOBOAUTH pPacdeTbl IO XUMHYECKUM
dbopMyiaM ¥ YpaBHEHUSIM XHUMHUYECKUX pEAKIWA C HCHOJb30BAHUEM
(U3MYECKUX BEJIMYWH, XapPaKTEPH3YIOMIHMX BEIIECTBA C KOJIWYECTBEHHOMN
CTOpPOHBI. Macchl, oObeMa (HOpMajbHBIC YCIOBHS) Ta30B, KOJHYECTBA
BEIICCTBA, HCMOJB30BaThb CHUCTCMHBIC XUMHWYCCKUE 3HAHUA IJIA TPHUHATUA
pemi€HUA B KOHKPETHBIX KU3HCHHBIX CUTyalUAX, CBA3aHHBIX C BEIICCTBAMU
" UX IPUMCHCHUEM.

I1P6 08

ChopMHPOBAaHHOCTb YMEHHI IUJIAHUPOBATh W BBIMOJHITh XUMHYECKUN
SKCIEepUMEHT (MpeBpalleHne OPraHUYeCKUX BELISCTB MPH HArPeBaHHH,
NOJIy4eHHE STUJICHA M M3YYEHHE €ro CBOWCTB, KAUECTBEHHBIC PEAKIMU Ha
aNbIeTu/bl, KpaxMal, YKCYCHYIO KHCJOTY, ACHaTypauus O€NKOB Ipu
HAarpeBaHWH, LBETHbIE pEAKLMU OEJNKOB, MPOBOAUTH PEAKLUH HOHHOIO
oOMeHa, OTpenensiTb Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH HA
cynbdar-, kKapOOHAT-, XJIOPUI-aHUOHBI, HA KATHOH aMMOHHs, peIlaTh
SKCIepUMEHTaJbHbIE 3a7a4u no TemaMm «Meramiey u «Hemeramns) B
COOTBETCTBUH C TPABUIAMH TEXHUKH O€30MacHOCTH NpHU OOpaleHuH ¢
BEIECTBAMH M JIAOOPATOPHBIM O0OPYIOBaHNEM, MPEACTABISTH PE3YJIbTATHI
XHUMHYECKOr0  JKCIepUMeHTa B (opMe  3amucHd  YpPaBHEHHH
COOTBETCTBYIOLIMX peakuuil u (HopMyJHpOBaTh BBIBOABI Ha OCHOBE 3THX
PE3YJIBTATOB.

I1P6 09

CdhopMupOBaHHOCTh YMEHHS AHAJIU3MPOBATH XUMHYECKYIO HH(pOpMaLHio,
MOJIyYeHHYI0 UX Pa3HbIX HCTOYHHUKOB (CPEACTB MacCOBOH HH(pOpMAIHH,
cetb MIHTEpHET U ipyrHe).

I1P6 10

CdhopmupoBaHHOCT, ~ yMEHHMH  COOMIONATH  TpaBWIA  HKOJOTHYECKU
1esiecoo0pa3Horo NMoBeAeHUs B ObITY M TPYAOBOH AEATENBHOCTU B LIENSAX
COXpPaHEHUs] CBOEr0 3J0POBbsl U OKPYXKAKOUIEM NPUPOAHON Cpensl,
YUYUTBIBATE OIMACHOCTb BOSI[efICTBHﬂ Ha KUBBIC OpPTaHHU3Mbl OIIPCACICHHBIX
BCLICCTB, IIOHUMasd CMBICJI IIoKasarteJjis npeneanoix'I I[OHYCTI/IMOP'I
KOHUCHTpAaLWH.

IP6 11

Jns  oOyJarommuxcsi ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH — 3IIOPOBBS:
c(hOPMUPOBAHHOCTh YMEHUSI MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOAaX NO3HAHUS BELIECTB U XUMHUYECKHX SIBJICHUSIX.




Konu

IInanupyempble pe3yabTaTbl OCBOEHUs TUCIUILIUHbI

HAaUMEHOBAaHHE

bopmupyembIx OO0utmne JucuunianHapHbie

KOMITETEHLIUH
OK.01 JIP 06. B yacTn TpyAOBOro BOCIIMTAHHUS ITP6 02 - Brnagerb cucTeMOMl XMMHUYECKHMX 3HAHUH, KOTOpas BKJIOYAET:
Bribupars - TOTOBHOCTb K TPYAy, OCO3HAHUE LIEHHOCTH OCHOBOIIOJIATAIOIIHNE TMOHATUS (XMMHUYECKHH 3JIEMEHT aTOM, JJIEKTPOHHAs

CHOCOOBI peLIeHus
3aj1a4
podheCCHOHANTbHOM
AesTeIbHOCTH
NMPUMEHUTEIIBHO K
Pa3IUYHBIM
KOHTCKCTaM

MacTepcTBa, TPy A0I00uE,

- TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTU
TEXHOJIOTHYECKON U OMUUAJIBHON HANpaBJICH-
HOCTH, CIIOCOOHOCTh MHULIUUPOBATD,
TUITAHUPOBATH U CAMOCTOSITEIIbHO BBITTOJTHSTh
TaKyIO JIeSATeNIbHOCTD;

- UHTEpeC K pa3In4yHbIM chepam
poeCCUOHATTLHON AeSITEIbHOCTH.

MP 01. OBi1ageHHe yHHUBePCAJIbHBIMHU
y4eOHBIMH NPOodecCHOHATBHBIMH
AeMCTBUSAMM

a) 0a30BbIC JIOTUUECKHE NSHCTBUS:

- CAMOCTOSITENIBHO (POPMYTUPOBATE U
aKTyaJIM3UpPOBATh MPOOIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YyCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK HIIH
OCHOBAHUSI IJIs1 CPABHEHMS, KIACCUPUKALIIH U
00001IeH S,

- OTIPENETISITh LENIN ACATENbHOCTH, 3a1aBaTh
napameTpsl U KPUTEPUH UX TOCTUKEHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH H ITPOTHBOPEUHS
B PaCCMaTPHUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B MESITEIbHOCTb,
OLICHNBATh COOTBETCTBHUE PE3YJIBTATOB LEJISIM,
OLICHUBATh PUCKH MOCIEICTBUI NESTEIbHOCTH;
- _pa3BUBaTh KPEATHBHOE MBILLIEHHE TIPH

obonouka aroma, s,p,d- SJeKTpoHHBIE OpOUTATM, WOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHUS, XUMUYECKas
CBsI3b, MOJIb, MOJIIPHAsE Macca, MOJSIPHBIH OOBEM, YIJIEPOAHBIN CKENeT,
(yHKIMOHANBHAS TPYIIA, PanUKaj, H30MEPUsl, H30MEPhI, TOMOJOTHIECKUH
psia, TOMOJIOTH, YIIIEBOAOPOBI, KUCIOPOA- U a30TCOAEPIKAIUE COENUHEHUS,
OMONIOrNYEeCKN aKTHBHBbIC BellecTBa (YIJIEBOABI, JKUPBI, OENKH), MOHOMED,
MOJNIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEAMHEHUS,
KPHUCTAUTMYECKAsT PELIeTKA, TUMbl XMUMHUYECKHX PEaKIUil (OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE, 5K30-  SHAOTEPMHUUECKUE, PEAKIIH HOHHOTO 00MEHA),
pacTBOp,  JJEKTPOJNMUTBI U HEIJIEKTPOJIUTBL,  SJIEKTPOJIUTHYECKAs
OUCCOLMALMs, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKON
peakuuy, XHMHYECKOE€ paBHOBECHE), TEOPHM U  3aKOHBI (Teopus
XUMHUYECKOro CTpOoeHus opraHuueckux Beuiects A.M. ByTneposa, Teopus
SJIEKTPOJIUTHYECKON  AUCCOLMaluM,  nepuoandeckuin  3akoH AW
MeHnneneeBa, 3aKOH COXPAaHEHHsI MACChl), 3aKOHOMEPHOCTH, CHMBOJINYECKUI
SI3BIK  XUMHH, (DAKTOJIOTMYECKHE CBEICHUS, O CBOWCTBAaX, COCTaBe,
MOJIyYeHUH U OE30MaCHOM HCIIONb30BAHUHN BAKHEHININX HEOPTaHUYECKHX U
OPTaHUYECKUX BELIECTB B OBITY M MPAKTHYECKON IEATENILHOCTH YEJIOBEKA,

IIP6 03 - ymerb BBLIABIATL XapakTepHble MPU3HAKUM U B3aUMOCBS3b
U3YYEeHHBIX [IOHATHUH, MPUMEHATb COOTBETCTBYIOIUE [MOHSATHS IpU
OMMCAaHUU CTPOEHMSI U CBONCTB HEOPTAHUYECKUX U OPTraHMYECKUX BELECTB U
UX [peBpaLleHUl, BbIABIATb B3AUMOCBSI3b XMMHUYECKHUX 3HAHUH C
MOHSTUAMM U NIPEJCTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX PEAMETOB,;

IP6 04 - ymerp MCHOJNIB30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIMHEHHUI
MEXKIYyHAPOAHOTO COK3a TEOPETUYECKOM M NOpPUKIAAHOW XUMHH U
TPUBHAJbHBIE HA3BAaHWsl BAKHEHIIMX  BEIIECTB  (3THMJICH, ALICTHJIEH,




peLIeHNH )KU3HEHHBIX MPo0OIieM;

0) 6a30BBIC UCCIIEAOBATEILCKUE ACHCTBYS:

- BJIA/IETh HaBbIKAMH Hay4HO-
UCCIIEIOBATEIIbCKOH W TMPOEKTHON JesTelb-
HOCTH, HaBbIKAMH pa3pelueHus npodem;

- BBISABJISITb MPUYUHHO-CJIECTBEHHbBIE CBS3U U
aKTyaJIU3UPOBATH 337a4y BbIABUIaThb TUIIOTE3Y
€e paspelIeHus, HAXOAMTb aPTyMEHTBbI JIsl
IOKa3aTeJIbCTBA CBOUX YTBEPKACHUN,
3a7aBaTh MapaMeTpbl U KPUTEPUH PELICHUS,

- aHANM3MPOBAThb TMOJNYYEHHBIE B  XOAE
pelleHus] 3amavd  pe3yJbTaThl, KPUTHUYECKH
OLIEHMBATh HX JOCTOBEPHOCTb, IPOTHO-
3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSIX,

- yMETb MePEHOCHUTD 3HAHUSI B
MO3HABATENIbHYI0 U TIPAKTHUYECKYH0 00JacThb
KU3HENESI TEIbHOCTH,

- YMETbh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX
NPEIMETHBIX 00NacTel;

- BBIBUTaTh HOBbIE HJEH, TIPEIJIaraTh
OPUTHHAJbHBIE MOIXOMAbI U PELICHHUS,

- CIOCOOHOCTD MX UCTIONb30BAHUS B
MO3HABATENILHON U COLIMAIBHON MPAKTUKE.

runepud, ¢eHon, GopManbaerua, yKCyCHash KHCJIOTA, TIHIWH, YTapHBIA
ras, yrieKuCHblid ra3, aMMHUAaK, raieHasi U3BeCTh, MUThEBAst CON U APYTHX),
COCTaBNATh (OPMYJIBI HEOPTAaHUYECKUX M  OPraHMYECKHX BEIIECTB,
ypaBHEHMs] XMMHUYECKHX pPEaKUUH, OOBSICHATD HUX CMBICH; TOATBEPKOATDH
XapakTepHble XMMHYECKHE CBONCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
SKCIIEPUMEHTAMHU U 3aIUCSMU YPABHEHUN XUMHUYECKUX peaKLni;

IIP6 0S5 - yMerp YyCTAaHaBIUBAaTb IMPUHAJIEKHOCTb  H3YUYEHHBIX
HEOPraHWYECKUX U OpPraHWYECKUX BELIECTB K ONPEAENCHHBbIM Kjaccam M
rpymnnam COeIUHEHUHN, XapaKTepU30BaTh UX COCTAB U BaXKHEWILINE CBONCTBA,
ONpeneNsATh  BHAbl XUMHUYECKHX  CBsi3ell  (KOBaJieHTHas, HOHHAf,
MeTaJUTN4ecKasi, BOAOPOIHAsA), TUIbl KPUCTAJUIMUECKUX PELIETOK BEIIECTB;
KJIacCU(PUIIUPOBATh XUMUYECKUE PEAKLINY,

PG 01 - copmupoBaTh MPENCTABJIEHHS: O XUMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJM XUMHMM B IO3HAHUHU SIBJICHUU
npupoabl, B (OPMUPOBAHMM MBIIUJICHUS M KYJBTyPbl JINYHOCTH, €€
(yHKIMOHAIBHON IPAMOTHOCTH, HEOOXOAMMOM ISl PELICHUs TPAKTHIECKUX
3a1ad M 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIUEHHS K CBOEMY 3/I0POBBIO U
MIPUPOAHOI Cpene,

IIP6 07 - ymeTp NPOBOAMUTH pacyeTbl MO XUMHYECKUM (opMysiaMm H
YPaBHEHMSIM XHUMHYECKHX pPEAaKUUH C HCHOJb30BaHHEM (PH3MUECKUX
BEJIMYMH, XapaKTePU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOH CTOPOHBL
Macchl, oObema (H.y.) Tra30B, KOJUYECTBA BEIIECTBA, HCIIOIb30BAThH
CUCTEMHbIE XUMHYECKHE 3HAHUS A MNPUHATUS pPELIeHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaLUsIX, CBS3aHHbIX C BELIECTBAMH U UX PUMEHEHHEM.




OK 02.
Hcnons3oBate
COBpPEMEHHBIE
CpencTBa MOUCKA,
aHamM3a u
UHTEPIpEeTaLHUs
uHpOpMaLUHU U
UH(pOPMAIOHHBIE
TEXHOJIOTUU

IUTSL BBITIOJTHEHHSI
3a1a4 npogeccuo-
HaJIbHON
AeSITeIbHOCTH

JIP 08. B 00/1acTH IEHHOCTH HAYYHOT 0
MO3HAHUS:

- ¢hOopMHUPOBAHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAayKH 1 O0IECTBEHHOM
NPaKTUKU, OCHOBAHHOTO Ha auanore
KYJIBTYP, CITOCOOCTBYIOIIET0 OCO3HAHHIO
CBOEro MeCTa B IMOJIMKYJBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOMN U
YUTATEJIbCKOHN KYJIBTYPhI KaK CPEICTBA
B3aUMOJEHCTBUS MEXKIY JIFOIbMHU 1 ITO3HAHUS
MHpa,

- OCO3HAHHE LEHHOCTHU Hay4HON
IESTEeIbHOCTH, TOTOBHOCTb ~ OCYILECTBIISITh
NPOEKTHYI) U HCCIIENOBATEIbCKYIO
IeATeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE,
MP 01. OBiageHue yHHBepCAJbHBIMH
y4eOHbIMH

MO3HABATEJbHBIMH AefiCTBHSIMH:

B) padota ¢ nHpOpMAaLHEi:

- BJIAJIETh HABBIKAMH IOy YeHHsI HH(POPMAIUU
U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENTbHO OCYIIECTBIIATD TIOUCK,
aHaJIN3, CUCTEMATU3ALNIO 1 HHTEPIPETALIHS
uH(pOpPMAaLIUK pa3IMYHBIX BUAOB U GOpM
NPEACTABICHNUS,

- CO3/1aBaTh TEKCThI B PA3JINYHBIX (popMaTax ¢
y4eTOM Ha3HaueHHsI HHHOPMALIMU U LEJIEeBOH
ay IUTOPUH, BBIOUpast ONTHMAIIbHYEO (opmy
NPEACTABICHUS U BU3YaJIH3ALNY;

- OLICHUBATb _ TOCTOBEPHOCTb, JIETUTHMHOCTD

ITP6 08 - ymeTp MIaHMPOBATh U BBIMOJHATH XUMHUYECKUNH SKCIIEPUMEHT
(mpeBpalueHus OPraHWYECKHUX BELIECTB IPH HArPEeBaHHWM, IOJYYCHHE
STUJIEHA U U3y4Ye€HHE €ro CBONCTB, KAUeCTBEHHbIE PEaKLUH Ha ajlbIerHJbl,
KpaxMmaJl, YKCYCHYIO KHCIOTY, A€HaTypauuss OeNKOB IpU HarpeBaHHH,
[[BETHbIE pEaKLMH OENKOB, MpPOBOOUTH pEAaKLUH HOHHOTO OOMEHa,
OTIPENeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINU Ha CyJbdart-,
kapOOHAaT- W  XJIOPUA-AaHWOHBI, HAa KATHOH AaMMOHHMS,  peLIaTh
SKCIIEPUMEHTANIbHBIE 3amaun 1o TeMam "Meramibl" u "Hemeramner") B
COOTBETCTBUH C TMPABWIAMH TEXHUKH O€30MacHOCTH MpH OOpalleHun ¢
BeIecTBaMH U jabopaTopHble 000pPYIOBAHUEM, MPENCTABIATD PE3YJIbTATHI
XUMHYECKOTO  OJKCIIEpUMEHTa B dbopme  3ammcu  ypaBHEHHH
COOTBETCTBYIOLIUX peakUuid U (OPMyJHPOBATH BHIBOABI Ha OCHOBE 3THX
pEe3yJIbTaTOB,

IIP6 09 - yMeTh aHANM3UPOBATH XUMHUYECKYI0 MH(OPMALHIO, MOIYYaeMyIO
U3 pa3HbIX UCTOYHUKOB (CPEACTB MaccoBol mH(popManuy, cerb UHTEpHET U
npyrue);

IIP6 06 - B1aneTb OCHOBHBIMH METOAAMH HAYYHOT'O NMO3HAHUS BELIECTB U
XUMHYECKUX  sIBIeHWH  (HaOmronmeHue,  M3MEpeHHe,  SKCIIePHMEHT,
MOJISTTUPOBAHUE);

IIP6 07 -ymerp NPOBOAWTH pPacCUeThl MO XUMHUYECKUM (opmyliaMm H
YPaBHEHMSIM XHUMHYECKHX pPEAaKUUH C HCHOJb30BaHHEM (PH3MUECKUX
BEJIMUMH, XapaKTepU3YIOLIUX BelIeCTBA C KOJUYECTBEHHOW CTOPOHBI
Macchl, oObemMa (HOpPMallbHble YCJIOBHSI) Ta30B, KOJMYECTBA BEINECTBA,
UCIIOJIb30BaThb CUCTEMHblE XUMHUYECKUE 3HAHUS [JIsl NPUHATUS pelleHuil B
KOHKPETHBIX >KU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMU U UX
NIPUMEHEHHUEM,;




uH(pOpMAaLIMH, €e COOTBETCTBUE MPABOBbIM U
MOPaJbHO-3TUYECKUM HOPHAM,;

- UCTIOJIb30BATH cpencrTsa uHpopMa-
LIIOHHBIX U KOMMY HUKAL[HOHHBIX
TEXHOJIOTUH B peLIeHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX ¥ OPraHH3allMOHHBIX
3amad ¢ cobmonenneM TpedoBaHMIA
SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepeskeHu s, TPaBOBbIX
U 3THYECKHX HOPM, HOPM HH(GOPMALIMOHHOMN
0e30macHOCTH;

- BJIaZIeTh HABbIKAMH PACTIO3HABAHUSI U
3amuThl HHGOpMALH, HHPOPMALMOHHOM
0e30macHOCTH.

OK 04.
DddexTuHO
B3aUMOJENCTBO-
BaTh U padoTaTh
B KOJIJIEKTHBE U
KOMaH[Ie

MP 03. -roTOBHOCTb K CAMOpPa3BUTHIO,
CaMOCTOATEJILHOCTU U CaMOOIIPEAENICHHUIO;
-OBJIa[ICHHE HaBBIKAMH Y4eOHO-HUCCIIEI0BA-
TEJIbCKOM, MPOEKTHON U COLIMATbHON
NEesITEeIbHOCTH,

MP 02. B1ageHHne YHHBEPCAJIbHBIMH
KOMMYHHKATUBHBIMH JAeHCTBUSIMHU!

6) COBMECTHasI 1€ATENbHOCTD!

- IOHUMAaTb U HCIIONBb30BATh NPEUMY-
LIECTBA KOMAHIHOW U UHIUBUY aJIbHON
padoThI;

- IPUHUMATh LEIH COBMECTHOU AEsTeNb-
HOCTH, OPTaHU30BbIBATb U KOOPAUHUPOBATH
JENCTBUsA MO €€ JOCTUIKEHHUs. COCTABIIATD
IJaH JEHCTBHMH, pacHpenesaTh POJH C
y4e€TOM MHEHHUH YYaCTHUKOB 00CYyKIaTh
Pe3yIbTaThI COBMECTHOH paboTHI;

- KOOPAMHUPOBATh M BBINOJHATE paboTy B

ITP6 08 - ymeTp MJIaHUPOBATb U BBIMOJHATH XUMHUYECKUNH HKCIIEPUMEHT
(mpeBpalueHus OPraHWYECKHUX BELIECTB IPH HArPEeBaHHWM, IOJYYCHHE
STUJIEHA U U3y4Ye€HHE €ro CBOMCTB, KAYECTBEHHbIE PEaKLUH Ha aJbIErHJIbl,
KpaxMmaJl, YKCYCHYIO KHCIOTY, A€HaTypauuss OeNKOB IpU HarpeBaHHH,
[[BETHBIE PEAKIINU OEJIKOB; MPOBOAUTD PEAKIIMH  HOHHOrO OOMeEHa, orpe-
IeJNSITh CPely BOAHBIX PACTBOPOB, KAa4YECTBEHHBbIE PEAKLUH Ha Cyibdar-,
kapOOHAaT- W  XJIOPUA-AaHWOHBI, HAa KATHOH AaMMOHHMS,  peLIaTh
SKCIIEpUMEHTabHBIE 3amaun 1o TeMaMm "Meramiel" u "Hemeramns!") B
COOTBETCTBUH C TMPABWIAMH TEXHUKH OE€30MacHOCTH MpH OOpalieHun ¢
BEIECTBAMH U JJaOOpaTOpHbIE 00OPYIOBAHUEM, MPENCTABISTL PE3YJIbTATHI
XUMHYECKOIO 3KCMEPUMEHTaB ¢dbopme 3anucu ypaBHEHUN COOTBET-
CTBYIOLIMX peakuuii u (OpMyJHpPOBATh BBHIBOABI HAa OCHOBE JTHX
pe3yJbTaTOB;
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YCJIOBHUSIX PeajibHOrO, BUPTYaJlbHOIOU
KOMOWHUPOBAHHOTO B3aUMOACHCTBUS,

- OCYLIECTBJISATh MO3UTUBHOE
CTpaTernyeckoe MoBeAeHNe B pa3INUHbIX
CUTyaLUsX, IPOSABJIATH TBOPUYECTBO U
BOOOpakeHue, OBITh HHULIUATHBHBIM.

MP 03. OBiageHue yHHBepCAJIbHBIMH
peryJIsiTUBHBIMM AeHCTBUSIMU:

r) IpuHsATHE ceOsl U IPYTUX JIFOACH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPyTuX
Jrofel MIpU aHAIHU3€e Pe3yJIbTaToB
NeSITeNIbHOCTH,

- IPU3HABATh CBOE MPAaBO U MPaBO APYTUX
JHOJIEH Ha OIIMOKH,

- pa3BHBaTh CIIOCOOHOCTb NMOHUMATb MHpP C
MO3ULIMH IPYTOro 4eJOBeKa,

OK 07.
ConeticTBOBaThH
COXPaHEHHIO

OKpy Karouen
Cperpl,
pecypcocbhepe-
KEHUKO, MIPUMECHATDH
3HaHUs 00 U3MeHe-
HUH KJIIUMarTa,

JIP 07. B 00J1acTH 3K0JIOrHYECKOr0
BOCHHTAHHS

- ¢(hOpMHUPOBAHHOCTD SKOJIOTUIECKOM
KyJIbTYPBbI, TOHUMaHHE BJIUSHUS COLIMAJIBHO-
SKOHOMUYECKHX TMPOLIECCOB HA COCTOSTHUE
MPUPOAHON U COLMATIBHOM CpPebl, OCO3HAHUE
ry100aIbHOTO XapaKTepa SKOJOTHIECKIX
npobiiem;

- TUTAHUPOBAHKE U OCYLLIECTBJICHUE ACHCTBUH B

PG 01 - copmupoBaTh MPENCTABJIEHHS: O XUMHYECKOW COCTABISFOIIEH
eCTeCTBeHHOHaquOﬁ KapTUHbI MHpa, POJHU XHUMHUU B ITO3HAHUU SIBJIEHUI
npupoabl, B (OPMUPOBAHMM MBIIUJICHUS M KYJBTyPbl JINYHOCTH, €€
(yHKIMOHAIBHON IPAMOTHOCTH, HEOOXOAMMOM ISl PELICHUs TPAKTHIECKUX
3a1ad M 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIUEHHS K CBOEMY 3/I0POBBIO U
MIPUPOAHOI Cpene,

IIP6 10 - ymerp coOMOaTh TpPaBWIa 3KOJIOTUYECKH IEIeCO00pPa3HOro
NOBEZICHHUsL B OBITY M TPYIOBOH AEATEIBHOCTU B LIENISX COXPAHEHHUS CBOETO
340pOBb M OKpPYyXKarOLled MNPUPOJHON Cpenbl, Y4YMTBIBATH ONACHOCTH

MIPUHLIUTIBI OKPYJKaIOIIEH cpeie Ha OCHOBE 3HAHUS €€ | BO3ACHCTBUSA HAa JKUBBIE OPTraHU3Mbl OMPEACICHHBIX BEIIECTB, MOHUMAs
OepeKIMBOTO YCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA, CMBICJI TTOKA3aTeJIsl MPeASIbHON TOMYCTUMOM KOHLIEHTPALIUH

MPOU3BOJCTBA, AKTUBHOE HETPUATHUE NEHCTBUM, MPUHOCSIIINX

s dexTuBHO BpEA OKPY KAroLIeH cpene;

NeHCTBOBATH B - YMEHHE MPOTHO3UPOBATh HEOIATOMPUSITHBIE

YPE3BBIYAITHBIX 5KOJIOTUUECKHE TOCIEACTBUS

CUTYaLIUsIX. NPEANPUHUMAEMBIX TEHCTBHIA,
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MpeaoTBpaIlaTh UX;
- paciiipeHHe OMbITa AESITeIbHOCTH HKOJIOTU-
YECKOH HAIPaBJIEHHOCTH,

- OBJIQJICHUE HaBBIKAMH Y4eOHO-
UCCJIEIOBATEILCKON, TPOEKTHOU U
COLIMAJIbHOM JIESITEIHbHOCTH,
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2. CTPYKTYPA U COAEP)XAHUE PABOYEN IMPOIr'PAMMABI
OBIIEOBPA3OBATEJABHOU INCHHUIIJIMHBI OVIL.07 XUMUA

2.1 O0bem o6meodpa3oBaTeIbHON AUCUUIINHBI U BUABI Y4e0OHOIH padoThl

Buo yuebnoii pabomsi Obvem uacos
O6beM 00pa3oBaTeNIbHON MPOrpaMMbl JUCLIUILTHHBI 144
B TOM UHCJIE!
OCHOBHOE COZIepKaHNE 102
B TOM UHCJIE!
TeopeTHyecKoe o0yueHne 44
MPAKTUYECKUE 3aHATUSA 36
71a00paTOPHBIE 3aAHSITHS 22
IIpodeccrnoHanbHO-OPUEHTHPOBAHHOE COIepKaHue (comeprkaHne 24
NPUKJIAJHOTO MOJTYJIs)
B TOM UHCJIE!
TeopeTHyIecKoe o0yUeHne 6
MPAKTUYECKUE 3aHATUSA 10
1a00paTOpHbIE 3aHITHS 8
ITpomeskyTouHast aTTecTanus (SK3aMeH) 18




2.2 TemaTu4yecKHii IJIAH U COAePKAHNE 0011€00PA30BATEIbHOM THCHHIINHBI XHUMUS

Coaep:xkanue yueOHOro MaTepuaJia (0CHOBHOE U MPO(pecCHOHATIBLHO-

HaumenoBanmue . O6bem dopmupyemsbie
pA3IENOB 1 Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3AHSTHSI, NIPUKJIAIHON 4ACOB KOMITETEH I
MOAY.JIb
Ocnosnoe codepricanue 126
Paznen 1. Teopernueckue 0CHOBbI XUMUH 38
Tema 1.1. Cooeporcanue yuedno2o mamepuand OK.01
OcHOBHbBIC XUMHUYECKHE | XUMUYECKUH 35ieMeHT. AToM. SAnpo aToma, U30TOMbI. DJIEKTPOHHAsT 000TI0UKa.
MIOHSITHSI U 3aKOHBI, DHepreTuyecKe ypPOBHH, IOAYPOBHU. ATOMHBIE OpOHUTaANH, S-, P-, d- SJIEMEHTBL. 5
CTPOEHHE aTOMOB OcobeHHoCcTH pacpeeNeHnst 3JIEKTPOHOB MO0 OPOUTAISIM B aTOMAax 3JIEMEHTOB
XUMHUYECKUX HJIEMEHTOB | MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAsA KOHPHUrypammst atoMoB. OCHOBHBIE
XUMHUYECKHE 3aKOHbI
Ipaxkmuueckue 3ausmus
[IpaxTrueckast padora Ne 1
«OCHOBHbBIE KOJNMYECTBEHHbIE 3aKOHbI B XHMHH U pacyueTbl [0 YpPaBHEHUSIM
XUMHYECKHUX PEAKLIHID».
OTHocuTesIbHBIE aTOMHAas U MOJIeKyJsipHas maccel. MojsipHas Macca. Konuuectso 2
BemlecTBa. MaccoBasi OJIsl BelnecTBa. 3akOoH ABoraapo. MojsipHblii 00BeM Ta30B.
OTtHocuTesbHAs MIJIOTHOCTb ra3oB. Pacyersl MO ypaBHEHUSAM XUMHUYECKUX PEaKLUil ¢
HCTIOJIb30BAHMEM MAacCCOBOH JIOJIM BelIecTBa, oObeMa (HOpMaJbHbBIE YCJIOBUS) ra3os,
KOJINYECTBA BELECTBA
Tema 1.2. Ipaxmuueckue 3anamus OK 01
IMepuonuueckuti 3akoH u | [Ipakrrueckas padora Ne2. OK 02
Ilepuonuyeckas cucrema | «M3ydeHue nepuOANUYECKUX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3M CO CTPOEHHEM
XUMHUYECKUX 3JIEMEHTOB | aTOMOBY.
J. . Menneneesa, ux Ilepuoanueckast cucrema xummudeckux syementoB J[ M. Menneneera. CBssb
CBsI3b C COBPEMEHHOM MEePUOANYECKOrO 3akoHa U llepuognmdeckoll CHUCTEMBI XUMHYECKHUX 3JIEMEHTOB C 2

TEOpPHUEN CTPOEHUs
aTOMOB

COBPEMEHHON TeOopuel CTPOCHHMS] aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB
XUMHUYECKUX 3JIEMEHTOB, OOpa3yeMbIX HMU TPOCTBIX U CJIOXKHBIX BELIECTB IO
rpynmnaM u nepuoaam Ilepuogudeckoit cucTeMsl. 3HaUEHHUE MEPHOTUIECKOTO 3aKOHA
Y CUCTeMBbl XUMHUYeCKHX 3JieMeHTOB J|.11. MeHneneeBa B pa3BUTUH HAYKU.

YCTaHOBJIEHUE CBSI3M  MEXAY CTPOEHHEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U
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MEePUOANYECKUM H3MEHEHHUEM CBOWCTB XUMHUYECKUX JJIEMEHTOB U MX COCIUHEHUI B
COOTBETCTBUU C NOJI0KkeHUueM [leprnonnueckoi CUCTEMBL.

Tema 1.3. Cooeporcanue yuebno2o mamepuand OK 01
CrtpoeHue BelecTsa u CrtpoeHue BemecTBa. XUMHUYECKasi CBSI3b. BUABI XMMUYECKOH CBsI3M (KOBaJICHTHASI
NPUPOAA XUMHYECKOU HEeTOoJIsIpHAsT W TIOJISIpHAs, WOHHAs, MeTajuinueckas). MexaHu3mbl 00Opa3OBaHUs
cesizu. MHorooGpasue KOBJIEHTHOH XWUMHUYECKOW CBs3M (OOMEHHBII M  JOHOPHO-aKLENTOPHBIN).
BCILECTB Bonopoanas cBsizb. BaneHTHOCTh. DneKTpooTpUNaTeIbHOCTb. CTENeHb OKUCIEHUS.
HoHbl: KaTUOHBI U AHHOHBI
Tema 1.4. Cooeporcanue yuedno2o mamepuand OK 01
Krnaccudukarms, Knaccudpukanmss HeOpraHUYeCKHMX BemecTB. HOMEHKJIaTypa HEOPraHMYeCKUX OK 02
¥ HOMEHKJIaTypa BeIeCTB (OKCUIBI, THIPOKCHIBI, KHUCJOTBL, CONM). BeliecTBa MOJEKYJSPHOTO H
HEOPTaHUYECKHUX HEMOJIEKYJIIPHOTO CTPOSHUsI. ATrperaTHble COCTOSIHUS BellecTBa. Kpucramiyueckue u
BELIECTB amMopdHBbIe  BemEeCTBA. 3aKOH  TMOCTOSHCTBA  COCTaBa  BelIeCTBA. | WITbI
KPUCTAJTMUECKUX PEIIeTOK (ATOMHAs, MOJICKYJIIPHAs, HOHHAS, METAJINIECKAas).
Tema 1.5 OK 01

OcHOBBI 1a0OpaTOPHOI
MPaKTUKU B
npodeCcCHOHATBHBIX
nTadopaTopusx
(npodeccruoHa bHO
OPHEHTHPOBAHHOE
coneprKaHue)

Jlabopamopuuvie 3ansamus

Jlaboparophas padota Nel «OcHOBBI 1a00OpaTOPHON MPAKTHKIY.

JlaboparopHass mocyna W XuMudeckue peaktuBbl. (OCHOBHbIE JaboOpaTOpHBIE
onepaimu. Jlaboparoproe obopynosanue. TexHrnka 0€30MaCHOCTH U MpaBUiIa pabOTHI
(moBeneHus1) B 1aboparopuu

Cooeporcanue yuedno2o mamepuand

OKCleprMEHTAIbHAsl XUMHS. pacyeThl, AaHAJU3 MJaHHbIX M IPENCTaBICHUE
pe3yabpTaToB. BBIMONHEHNE TUIIOBBIX PACUETOB IO TEMATHKE HKCIEPUMEHTa (BBIXO[
MPOAYKTa peakinu, macca HaBecku, oObeM pactBoputessi). OO0padoTka HaHHBIX,
aHaMM3 W OIEHKa WX JOCTOBEPHOCTH (BBIYUCIIEHHE CPENHEro 3HAYCHUs
SKCIIEPUMEHTANIbHBIX ~ JAHHBIX, MOTpPeIrHOCTH). lIpencraBneHne  pe3ysibTaToB
SKCIePUMEHTA B pa3anyuHoi popme (Tabnuna, rpaduk, oT4eT, TOKIaA, NPe3eHTALIHS)
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Tema 1.6

Cooeporcanue yuedno2o mamepuand

OK 01

Tunbel XUMHYECKUX Xumnueckass peakumsa. Krmaccuukanuss M TUNBI  XUMHYECKHX PEAKIHA B OK 02
peakuuin HEOPraHUYEeCKOM M OpPraHU4YecKOM XUMMH. 3aKOHbI COXPAHEHMsI MacChl BElIEeCTBa,

COXpaHEHUs U MPEBPALICHNs SHEPTUU IPU XUMHYECKUX PEaKLMsIX.

Ipaxmuueckue 3anamus

IIpaxrrueckas padora Ne 3 «CocraBieHne ypaBHEHUH OKUCIUTENBHO-

BOCCTAHOBUTEJIbHBIX PEAKLIMI METOAOM 3JIEKTPOHHOTO OatHCay.

OKHUCINUTENPHO-BOCCTAHOBUTENbHBIE PEAKLINH (YPABHEHHS OKUCIIEHHSI-

BOCCTaHOBJICHMS], CTENIEHb OKUCJICHUS], OKUCIIUTENb U BOCCTAHOBUTEID, IPOLECCHI

OKHUCJIEHUS] U BOCCTAHOBJICHMUS], BAXKHENIINE OKUCIUTENN U BOCCTAHOBUTENN, METOA

3JIEKTPOHHOTO OanaHca, 3JEKTPOIN3 PACTBOPOB U PACIIIIABOB BELIECTB,

OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B IPUPOAE, MPOU3BOICTBEHHBIX

NPOIEeCCax U JKU3HEAESATENbHOCTH OPraHIU3MOB)

Jlabopamopnuie 3ansmus

JlaboparopHast padora Ne2 « Tumbl XUMHUYECKUX PEAKIIU .

UccnenoBanue TUIMOB (IO COCTABY M KOJIMYECTBY HCXOAHBIX M OOPa3yOLIMXCS

BEIECTB) M TMPH3HAKOB XUMHUYECKHX peakimi. CocTaBieHHE YpPaBHEHUN PpEaKIHid

COEAMHEHUS, Pa3JIOKEeHUS, 3aMELIeHNs, OOMEHa, B T.4. PEAKIIMI TOPEHUS, OKUCIICHUSI-

BoccTaHOBJIeHUs. CocTaBlieHHe U ypaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peakuuii MEeTOIOM 3JIEKTPOHHOro OanaHca. PacyeTHble 3amauMm Ha HaXOXIEHHUE

OTHOCHUTEJILHOH MOJIEKYJIAPHOH MAacChl, ONpPEAEICHHEe MACCOBOM NOJIH XMMHYECKUX

3JIEMEHTOB B CJIO’KHOM BEILIECTBE
Tema 1.7 Cooeporcanue yuedno2o mamepuand OK 01
Cxopoctb xumuuecknx | CKOpOCTh  peaknuy, €€ 3aBUCUMOCTh OT pasJUYHbIX (PAKTOPOB: IMPHPOIBI OK 02

peakuuii. XMMHUYECKOe
paBHOBeECHE

pearnpyromux BELIeCTB, KOHLIEHTPALUHU PEarupyrolux BELIECTB, TEMIEpPaTypbl U
IUIOIAAN  PEAKLHOHHOHW moBepxHOCTH. OOpaThUMble peakuuu. XHUMHUYECKOe
paBHOBecHe. DakTOpbl, BIMAKIHE HA COCTOSSHHE XHUMHUYECKOrO PpPaBHOBECHsS
(KOHLIEHTpalHMsT PEareHTOB WM TNPOAYKTOB PEAKLUH, NaBJICHUE, TEeMIIepaTypa).
IIpunumn Jle Ilatense
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Ipaxkmuueckue 3ausmus

IIpaxtrueckas padora Ne4.

«BnusiHre pa3audHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEeaKIIHI.

Pemnenue npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUH Ha aHAJNU3 (PAKTOPOB, BIIMSIOIINX HA
U3MEHEHHE CKOPOCTH XUMHYECKOM peakUuH. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM
peakuuMu OT MOPUCYTCTBUS KaTajlu3aTopa Ha MPUMEPE Pa3JIOKEHUS NEePOKCHIA
BOAOPOJa C MOMOLIBK AUOKCHMAA MapraHua W KaTajasbl. PelieHue NpakTUKO-
OpPUEHTUPOBAHHBIX 3aJaHUll Ha npumeHeHue npuHauna Jle-Illarense s
HaxOXXIE€HUsl HAPABJIEHUS CMELICHUs PABHOBECHUS XMMHUYECKOW pEakLUU U aHAIU3
(haKkTOPOB, BAMSIOIINX HA CMEIEHHE XUMHUYECKOTO PABHOBECHSI

Jlabopamopuuvie 3ansamus

JlaboparopHas pabota Ne3

«H3y4yeHne 3aBUCIMOCTH CKOPOCTH XUMHYECKOH PeaKIMK OT BHEIIHUX (DAaKTOPOBY.
UccnenoBanue 3aBHCUMOCTH CKOPOCTH PEaKLUU OT KOHLeHTpaumu. OmpeneneHre
KOHCTAHTBI CKOPOCTHU pCaKLIUn l"pa(bI/ILIeCKI/IM METOOOM.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT TeMreparypbl. Pacuer sHepruu
AKTUBALIUKU  pPCaAKLUH. HCCJ’IGHOBaHI/Ie (1)21KTOpOBj BIIMAKOIIUX Ha CMCIICHUC
XHMHYECKOTO PABHOBECHSI.

Tema 1.8
PactBODH®L, TEOpHUst
BJIEKTPOJIUTUUECKON

JUACCOLMALIMU U UOHHBIN
o0meH

Cooeporcanue yuedno2o mamepuand

PactBopbl. Buabl pacTBOPOB MO  COAEPKAHHUIO PACTBOPEHHOIO  BELIECTBA.
PactBopumocTs. IloHATHE O nAHMCHEepCHBIX cUCTeMax. MCTUHHBIE W KONJIOUIHBIE
pactBopel. MaccoBasi ot BemiectBa B pactBope. IloHsTue 0 BOZOpPOIHOM
nokasaresne (pH) pacteopa. Dnekrponurnyeckas nuccoruanus. CuibHble H ciadble
SJEKTPOJIMTHI, HEJIEKTPOIUTHL. Peaknnu HOHHOTO oOMeHa

IIpaxmuyeckue 3auamusi
[Ipaktuyeckas padora Ne5. «CocraBieHHEe MOJIEKYJISIPHBIX U MOHHO-MOJIEKYJISIPHBIX
ypaBHEHHIT MOHHOTO OOMEHa»

OK 01
OK 02
OK 04
OK 07

Jlabopamopnuie 3ansmus

JlaboparopHas padota Ned4 «IIpurorosieHne pacTBOPOBY.

IIpurorosneHne pacTBOPOB 3aJaHHONM MacCOBOWM JOJIEH PACTBOPEHHOIO BEILIECTBA,
IPOBEACHUE PeaKInuii MOHHOrO OOMEHa, ONpEeNENIeHUe CPeabl PaCTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCATIBHOTO HHANKATOPA (KHCIasi, HERTpabHas, eNouHast). 3aaanms
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HA COCTaBJICHHE MOHHBIX PEAKLIUi.

Jlabopamopuuvie 3ansamus
JlabopartopHast padora Ne5 «Peakiuu rugpoimzay.

HccnenoBanue cpeapl pacTBOPOB CoJiel, OOpa3OBaHHBIX CHJIBHBIMH H CIaOBIMU 2

NPOTOJMTAMHM, M HMX pPeakUuil C pacTBOpaMH INENOYd U KapOOHaTa HaTpus.

CocraBneHue peakuuii THAPOIN3a CONEH

Jlabopamopuuvie 3ansamus

JlaboparopHast padora Ne6 «MccnenoBanue TUCIEPCHBIX CHCTEMY .

Ctpoenue u (GakTopbl YCTOHYMBOCTH OUCIEPCHBbIX cucTeM. CTpoeHHe MHLIEIIbI.

PaccenBanue cBeta mpU TMPOXOKICHHU CBETOBOIO MydYKa uepe3 ONTHYECKH 5

HeonHOponHyto cpeny (3ddexra Tunpans). [IpurororneHne w HU3y4YeHHUE CBOWCTB

AMCIIEPCHBIX CUCTEM Pa3HbIX BHIOB. CyCIEH3UH, SMYJIbCHUH, KOJUIOMJHOTO PacTBOPA.

CpaBHeHUE CBOWCTB MUCTHHHBIX U KOJJIOHMJHBIX PAacTBOPOB, BbISIBJICHHE OCHOBHBIX

Pa3IN4Uil MEXTy HUMU
KonTpoabHnas padora 1 | CtpoeHue BelecTsa 1 XUMUYECKHe peakunH (1o paszgeny 1) 2
Paznen 2. Heoprannueckasi XuMus 16
Tema 2.1. Cooepocanue yuebno2o mamepuana OK 01
q)H%HKO'XHMH%CKHe XUMUUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BELIECTB (OKCHIOB, OK 02
CBOUCTBA TUAPOKCUIIOB, KUCJIOT, coneli u ap.). [eHeTudeckas CBsi3sb HEOPraHMYECKUX BEIIECTB, 2 OK 04

HEOPTaHUICCKUX
BCIIECTB

MNPpUHAAJICKAIUX K PA3JIMYHBIM KJlaCCaM. BaKOHOMepHOCTI/I B M3MEHEHHU CBOMCTB
MPOCTBIX BCIIECTB, BOAOPOAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUOOB U THAPOKCHUIOB

18



Cooeporcanue yuedno2o mamepuand

Merannel. Ilonoxxenne wmeramnoB B Ilepuonnueckoil CuUcTeMe XUMHYECKHX
sneMeHTOB. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX OOOJIOUEK aTOMOB METAJIIOB.
OO6mme ¢usndeckne cBoricTBa MeTayutoB. CILIaBBl METAJUIOB. DJIEKTPOXUMHUYECKHUI
PsI HANIPSDKEHUH MeTauioB. XMMHUYECKHE CBOWCTBA BAXKHEHUIINX METAJIOB (HATPUH,
KaJIuH, KaJbLWiA, MATHUH, aTFTOMUHUMN, IUHK, XPOM, JKeJIe30, MeJlb) U UX COSIUHECHHIA.
O6ume cnocoOrl mosrydeHnst MeTayuIoB. IIprMeHeHe MeTaJuIoB B OBITY U TEXHHUKE

Cooeporcanue yuedno2o mamepuand

Hemeramnbr. [lonoxenune HemerayuioB B llepuommueckoil cucreMe XHUMHYECKHX
snemeHToB J[ M. MeHneneeBa W OCOOEHHOCTH CTPOEHHMS aTOMOB. DHU3MUecKue
CBOWCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAJIOB (Ha TIpUMepe KHUCIOpPOIa, CEepBbl,
dochopa u yrmepoma). XuMmHuUeCKHe CBOHCTBA W TNPUMEHEHUE BaKHEHUIITNX
HEMETaJJIOB (TaJIOreHOB, cephl, a3oTa, (ocdopa, yriepoma M KpeMHHS) M HUX
COeAMHEHUI (OKCHIIOB, KHCIOPOACOAEPIKAIINX KHUCIIOT, BOIOPOIHBIX COSITUHEHHN).
IIpuMeHeHne Ba)KHENIINX HEMETAJUIOB U UX COCIMHEHUI

lIpaxmuuecxue 3anamus

IIpaktuyeckass padora Ne6. «DUBMKO-XUMHUYECKHE CBOWCTBA HEOPTaHUYECKUX
BemecTB». CocTaBiieHHe YpaBHEHUH XUMHUYECKUX PEaKUUH € y4acTHEM MPOCThIX U
CJIO)KHBIX HEOPTaHWYECKUX BEIIECTB. METAJJIOB M HEMETAJUIOB, OKCHIOB METaJUIOB,
HEMETAJIOB M aM(OTEPHBIX 3JEMEHTOB;, HEOPTaHWYECKHX KHCIOT, OCHOBAaHMH H
aM(OTEepHBIX THIPOKCHUAOB, HEOPraHMYECKUX COJICH, XapakTepU3yIOIIUX UX
cBOMCTBa. Pacuérsl Macchl BemecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIHUYECTBY
BEIECTBA, Macce MIM OOBEMY OJHOIO W3 YYACTBYIOLIMX B PEAKLUH BELIECTB,
pacyérel Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO M3
BEIECTB MMEET MPHUMECH.

Jlabopamopnvie 3anamus

JlaboparopHast pabota Ne7 «CBoMCTBA METAJIOB U HEMETAJLIIOBY .

HccnenoBanne (QuU3NYECKUX W XUMHYECKHX CBOWCTB METa/UIOB U HEMETAaJUIOB.
Pemenue skCnepuMEHTANBHBIX 3a74a4 MO CBOWCTBAM XUMHUYECKUM CBOWCTBAM
METAJJIOB U HEMETAJIOB, 110 PACMO3HABAHUIO U MOJYUYCHHIO COSIMHEHUH METAJIIOB U
HEMETAJJIOB
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Tema 2.2. Jlabopamopnvie 3anamus OK 01
Wnentudukaust Jlaboparopnas pabota Ne§ OK 02
HEOPraHMIeCKHUX «MneaTnukanus HEOPraHMYECKUX BEIECTBY. OK 04
BCILECTB Pemenue skcrnepuMeEHTaJdbHBIX 3aad MO XUMHYECKUM CBONCTBAM METAJUIOB HU

HEMETAJUJIOB, MO PACMO3HABAHUIO U MOJYUYEHHUIO COEIUHEHUI METaJUIOB U HEMETAJIIOB

(B3auMoOpeHCTBUE THIPOKCHAA AIIOMUHHUS C pAcTBOPAMH KHCIOT M IIEJOYEH,).

Unentndukanuss HeOpraHwveckux BemecTB (katmoHoB [-VI  rpymm) ¢

UCTIOJIb30BaHNEM HUX (PU3MKO-XUMHYECKHUX CBOMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX

PEeaKLui.

Jlabopamopnuvie 3ansmus

JlaboparopHast pabota Ne9

«MneaTnukanus HEOPraHMYECKUX BEIECTBY.

Pemenne skcrnepuMeHTaNbHBIX 3a7ad IO XUMHUYECKUMM CBONCTBAM METa/UIOB U

HEMETAJUIOB, I[I0 PpAaClO3HABAHUIO M TMOJY4YEHUIO COEIUHEHUII METaIOB W

HeMmetaiioB. WneHtupukaumss  HeopraHudeckux  BemectB  (aHwmoHoB  1-11I

AHAMTUYECKUX TPYII) C HCHOJb30BaHHEM WX (PUIUKO-XUMHUYECKUX CBOWCTB,

XapaKTepPHBIX KAYECTBEHHbIX PeaKLUi.
Tema 2.3. Cooeporcanue yuedno2o mamepuand OK 01
IIpousBonctso OO0mue mnpencraBieHUs] O MPOMBINIICHHBIX CHOCO0aX TMONYyYeHUS XUMHUYECKUX OK 07
HEOPraHUYeCKUX BEINECTB (Ha MpUMepe MPOU3BOACTBA aMMHAaKa, CEPHOI KUCIOTHI). UepHast 11 IBETHAsS
BELIECTB. 3HaUEHUE Metanyprus. IlpakTuueckoe npuMeHeHue dJIeKTPOIN3a A MOJyUeHUs IET0YHbIX,
U TIPUMEHEHHUE B OBITY IIeJIOYHO3EMENbHBIX ~ MeTauloB U amoMuHua. CTekio U CHJIMKaTHas
U Ha MPOU3BOJICTBE IPOMBIIIIEHHOCTD. [IpodneMa oTxonoB 1 MOOOUHBIX MPOAYKTOB
KonTpoabnas padora 2 | ColicTBa HEOPraHUYECKUX BELIeCTB (110 pasaeny 2)
Paszpen 3. TeopeTnueckne 0CHOBBI OPraHH4YeCKON XHMHH
Tema 3.1. Cooeporcanue yuedno2o mamepuand OK 01
Knaccuduxanms, Ilpenmer opraHuveckoil XuUMHUHU: €€ BO3HHUKHOBEHHE, pa3BUTHE M 3HA4YeHHE B
CTpOEHHE MOJlyY€HUU HOBBIX BEINECTB M MaTepuajoB. Teopust CTPOEHHUS OpPraHUYeCKuX
51 HOMeHKJaTypa | coenuHeHnit A.M. Bytieposa, e€ ocHoBHbIe mosiockeHHsl. CTPyKTypHbIE (HOPMYJIBI

OpPTraHNYCCKUX BECIICCTB

OPTaHUYCCKUX BCUICCTB. rOMOJ’IOFI/Iﬂ, HN30MEPHL. XuMHUecKasi CBsI3b B OpPTraHUYICCKUX
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COEAMHEHMSIX. KPAaTHbBIE CBS3H, G- U TT-CBS3U.
[IpencraBnenne o kimaccuukauu OpraHUYecKHUX BemecTB. HomeHkIaTypa
OpPTraHMYECKUX COEOUHEHWH (CHUCTeMaTudeckas) U  TpPUBHAJIbHbIE HAa3BaHUS
BOKHEHIINX NPEICTABUTENICH KJACCOB OPTaHUYECKUX BELIECTB

Ipaxmuueckue 3anamus

IIpaxrrueckas padora Ne7. «HomeHKIaTypa OpraHMYeCKUX BEIIECTBY.
Os3HakomiieHHe ¢ 00pa3aMu OPraHMYECKHX BEIECTB U MaTepualaMi Ha X OCHOBE,
MOZIEIUPOBAHNE MOJIEKYJ OPTaHWYECKUX BEINECTB, HAOIONEHHE W ONHCaHUEe
JE€MOHCTPALIMOHHBIX OMNBITOB [0 MPEBPAIlEHHUI0 OpPraHWYeCKUX BELIeCTB IpHU
HarpeBaHuu (maBienune, oOyrimuBaHue u ropeHue). CocTaBieHHE TONHBIX W
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB,
UCIIONB3ysl UX Ha3BaHUS [0 CHCTEMATH4YeCKOW M TPUBUAJIBHON HOMEHKIAType
(aTuneH, aueTwieH, ruiepuH, GeHo, GOopMaTbAET I, YKCYCHAsT KUCIOTA, TJIUIUH).
Pacuersr mpocretitneli popMyJIbl OPraHMUECKOH MOJIEKYJIbl, HCXOASI U3 3JIEMEHTHOTO
cocrara (B %)

Pazaen 4. Yraesoaopoani

16

Tema 4.1.
Yrnesonopoapl U HX
MPUPOJIHbIE HCTOUHUKH

Cooeporcanue yuedno2o mamepuand

[IpenenbHble yTaeBOAOPOAB! (aJIKaHBI): COCTaB M CTPOCHHE, TOMOJIOTUYECKUN P
MetaH W 3TaH: COCTaB, CTpOeHHUE, (PU3MUECKHEe U XUMHUYECKHE CBOHCTBA (peakuuu
3aMeLICHUs] U TOPEHMsI), HAXOXKIEHHE B IPUPOE, OJIYICHNUE U IPUMEHEHHE

Cooeporcanue yuedno2o mamepuand

HenpenenpHble yrieBoaopos! (aIKEHBI, ATKaAUECHBI, aJTKHHbI).

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUYECKHH Psiil. DTHIIEH W NPONMJIIEH: COCTAaB,
CTpoeHue, (Qu3MuUecKkne MW XHUMHYECKHE CBOWCTBAa (peakuuu THAPUPOBAHMUS,
rajJOreHUPOBAHUs, THUAPATALMH, OKUCICHUS W TOJUMEPH3alUH) TOJNyuYeHHe W
NPUMEHEHUE.

Cooeporcanue yuedno2o mamepuand

Ankaauensl: Oytaguen-1,3 u metundyranueH-1,3, XUMUYECKOE CTPOSHHUE, CBOMCTBA
(peakuus  TONMMEpHM3AlMH), TpPUMEHeHue ([T CHHTe3a MNPUPOAHOTO W
CUHTETUYECKOTO Kay4dyKa 1 PE3UHBI).

AJKUHBI. COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUH psi. ALETUJICH:
COCTaB, XMMHYECKOE CTpPOCHHE, (U3MUYECKHE U XUMUYECKHE CBOWCTBA (peakiuu
THIPUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATALIMN TOPEHMSI), TIOJYUYEHUE U IPUMEHEHHE

OK 01
OK 02
OK 04
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(MCTOYHHK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JUTsl CBAPKH U PE3KH METAIJIOB)

Cooeporcanue yuedno2o mamepuand

ApomaTnueckue yrieBogopoxabs! (apeHsl). beHsom u TOomyon cocTtas, CTpOEHHE,
¢dusndeckne U XUMHUYECKHE CBOWCTBA (PEaKIHMU TajIOTEHUPOBAHUS M HUTPOBAHMA),
NOJIy4eHne U TpUMeHeHHe. TOKCHYHOCTh apeHOB (BIUsHHE OEH30Jla Ha OPraHHU3M
yenoBeka). ' eHeTnueckass CBA3b MEXKIY YIJIEBOAOPONAMH, NPUHAMISKAIMUMH K
Pa3JIMYHBIM KJIacCaM

Cooeporcanue yuedno2o mamepuand

[IpuponHble UCTOYHHUKH YriIeBOHOpoAoB. [IpuponHblii ra3 u MONMyTHbIE HE(TSHBIE
razel. Hedpter u €€ mpoucxoxnenue. CrocoObl mepepaOoTku HedTH: MeperoHka,
KPEKHHI (TEPMUYECKUH, KaTaJIUTHUeCKuH), mupoim3. lIpomykTel mepepadoTku
HeQTH, UX TPUMEHEHWE B NPOMBIIIJIEHHOCTH M B ObiTy. KameHHBIi yromp u
IPOAYKTHI €r0 NepepadoTKu

Tema 4.2.
DuznKo-xuMHUYECKHe
CBOIMCTBA
YIJIE€BOAOPOIOB

lIpaxmuuecxue 3anamus

IIpaxtrueckast padora Ne§ « CBOHCTBa YrIeBOTOPOAOBY.

TpuBnanpHas U MeXIyHApOAHAs HOMEHKJIATYPa, XUMHUECKHE CBOWCTBA, CIOCOOBI
NOJTy4YeHHs YTIeBOAOPOAOB. MoaenupoBaHrue MOJIEKYJT U XUMHYECKUX TPEeBpAILeHU
yIJEBONOPOAOB (HA TpuUMepe dSTaHa, JTHIEHA, aleTWjieHa W JAp.) |
raJIOreHONPOU3BOAHBIX. KauecTBeHHbIE peakLUH YIJIEBOAOPONOB  PAa3IUYHBIX
kjaccoB (odOecrBeunBaHHe OpOMHOH WM HONHOM BOZIBI, pacTBOpa IEPMaHTaHaTa
KaJusi, B3aUMOJIEUCTBUE AlleTHUIICHA ¢ aMMHUAYHbIM pacTBOpOM okcuaa cepebdpa (1)),
KaueCTBEHHOe OOHApY KeHUe yIepoaa U BOIOPOa B OPraHMYECKUX BEIECTBaX.
CocraBneHue peakiuii MPUCOEANHEHNs] U OKHUCIIEHUS Ha IpuMepe 3TuieHa. Perienue
pacHeTHBIX 33724 C UCTOIb30BAaHHEM MJIOTHOCTH ra30B MO BOAOPOAY U BO3AYXY

Ipaxmuueckue 3anamus
IIpaktrueckast pabora Ne9 «PemeHue pacdeTHBIX 3aad [0  ONPENEICHUIO
MOJIEKYJSIPHOH U CTPYKTYPHOM (POPMYJIbI OPTaHUUECKOTO COCTUHEHUSD)

OK 02
OK 04

KontpoabHnas paborta 3

Teopus CTpOEHUSI OPraHUYECKUX COCTUHEHUN. Y TII€BOAOPOABI
(o paznenam 3 u 4)
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Pa3zpen 5. Kuciopogocoaep:kamue opraHniecKue CoeANHeHHs

18

Tema S.1.
Cnuptel. PeHon

Cooeporcanue yuedno2o mamepuand

[IpenenbHbIE OMHOATOMHBIE CIHPTHI (METAHON W 3TAHOJ). CTPOCHHUE, (PU3NUECKUE U
XUMHYECKHE CBOIHCTBAa (PEakIMM C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOAOPOAAMH,
ropeHue), TNpUMEHEeHHe. BomopomHble CBS3M MEXKOy MOJIEKYJAaMH  CITUPTOB.
Pusnonorudeckoe AeHCTBHE METAHOJA U 3TAHOJIA HA OPTaHU3M YeJIOBEKa.

Cooeporcanue yuedno2o mamepuand

MHOroaToMHbI€ CIHPTHI (3THJIEHIIMKOIb U TIIHLEPUH). CTpOeHHe, (pusmdeckue u
XUMHYECKHE CBOMCTBA (B3aUMOAEHCTBUE CO IIEJOYHBIMH METAJUIAMH, KaueCTBEHHAs
peakuuss Ha MHOTOATOMHBIE CIUPTHI). PU3MONIOrHYecKoe ACHCTBHE HA OPraHu3M
yenoBeka. [[pumMeHeHne rianueprHa U STUICHTITUKOIS.

@enon. CtpoeHne MOJEKynbl, (U3NYECKHE M XUMHYECKHE CBOHCTBA (eHona.
TokcuuHOCTL (peHONA, ero (QU3MONOrMUecKoe NEHWCTBHE Ha OPraHU3M YeNIOBEKa.
[TpumeHeHne GpeHosa

OK 01
OK 07

Tema 5.2.
Anpnerunel.

KapOoHOBBIE KUCIIOTHI.

Crnoxable 3¢upsl

Cooeporcanue yuedno2o mamepuand

Anpaerunbl U KeTOHBI ((OpMaTbAETHA, alleTaNIbET ]I, alleTOH): CTPOSHUE,
du3nuecKkne 1 XUMHYECKIE CBOMCTBA (PEaKLMi OKUCIIEHHSI 1 BOCCTAHOBJICHUS,
Ka4eCTBEHHBIE PEAKIIH), TOJlyUYeHHE U IPUMEHEHHE.

Cooeporcanue yuedno2o mamepuand

OnHOOCHOBHBIE NpeeNbHBIE KAPOOHOBBIE KUCIOTHI (MypaBbHHAS U YKCYCHAs
KUCJIOTBI): CTPOCHHE, (PH3HUecKre 1 XMMUYECKHe CBOMCTBA (001IHe CBOWCTBA
KUCJIOT, peakuus 3Tepudpukannn), nojydeHne u npuMeHenne. CTeapuHoBas u
OJIETHOBAsI KMCJIOTHI KaK MPEICTABUTEIH BBICUTX KapOOHOBBIX KHCIOT. Mbljia Kak
COJIM BBICITUX KapOOHOBBIX KHCIIOT, MX MOIOLIEE AEHCTBHE.

Crnoxable 3QUpbl Kak TPOM3BOAHBIE KapOOHOBBIX KHCJIOT. ['MAPONH3 CIOXKHBIX
s¢upos. Kupsl. I'naponus sxxupos. IlpuMmenenune xupos. bruojorndeckas poJib KHUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VY rineBoanl

Cooeporcanue yuedno2o mamepuand

YraeBoasl: COCTaB, KiacCU(UKALIUS YIIIEBOAOB (MOHO-, IU- H MTOJIUCAXAPUABI).
I'moko3a — mpocTelmii MOHOCaXapua: OCOOEHHOCTH CTPOSHHS MOJIEKY JIbI,
(usnyeckre 1 XMMHUYECKHe CBONCTBA TJIIOKO3bI (B3aMMOIEHCTBHE C TUIPOKCHIOM
menu (1), okucneHne aMmMuadyHbIM pacTBOpoM okcuaa cepedpa (I), BoccranosneHue,
OposkeHHUe TIIF0KO3bl), HAXOXKICHUE B IPUPOJIE, TPUMEHEHHE TJIFOKO3bI,
Ouosornueckas poJsib B XKM3HEAESSITEIIPHOCTH OpraHn3Ma uesioBeka. PoTocuHTes.

OK 01
OK 02
OK 04
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DpyKTO3a KaK U30MEP IIFOKO3BL

Jucaxapunbl: caxapos3a, MajbTo3a. BoccTaHaBiMBarOIMe W HEBOCCTAHABIMBAIOIIUE
aucaxapunbl. I maponus nucaxapunos. HaxoxkaeHune B mpupoae U MpUMEHEHHE.
IMonucaxapuasl: Kpaxmall, IIMKOTeH U Lesutoio3a. CTpoeHne MakpOMOJIEKY T
Kpaxmasa, IIMKOTeHa U LeJUTF0JI03bl. PH3HUecKue CBOMCTBA KpaxMalia v LEJUTFOJIO3bI.
XUMHUYECKHE CBOMCTBA KpaxMasia: THAPOIN3, KAUeCTBEHHAS PEAKLIUS C HOIOM.
XUMHUYECKUE CBOMCTBA LEJUTIOJIO3bL THAPOIN3, TIOTyYeHHE 3(PUPOB LEIUTIONIO3BL.
[ToHsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, AlIETATHBIN MIENIK)

Tema 5.4.
DuznKo-xuMHUYECKHe
CBOIMCTBA
KUCJIOPOAOCOAEPIKALIUX
OpraHUYeCKUX
COeAUHEHUH

Ipaxkmuueckue 3ausmus

[IpakTuyeckas pabora Nel0. «HomeHKIaTy pa KHUCIOPOAOCOAEPIKALIINX OPraHUIeCKIX
COCIMHECHUI .

TpuBnanpHas U MeXIyHApOAHAs HOMEHKJIATYPa, XUMHUECKHE CBOWCTBA, CIOCOOBI
MOJIy4EeHUS] CIUPTOB M (DEHOJIOB, KapOOHOBBIX KHCIOT U 3(HPOB, aJbIerHiOB U
keToHOB. CocTaBlieHHEe CXeM peakiuil (B TOM YHCIIe MO MPEAIOKEHHBIM LEMOYKaM
NPEBPALICHNUI), XapaKTEPU3YIONX XUMUYECKHE CBOMCTBA KHCIOPOAOCOIAEPIKAIINX
OPraHUYECKUX COCAMHEHUMN

lIpakmuueckue 3auamusi

IIpaktrueckast padora Nell. «Xummueckne W (uU3HUECKHE  CBOICTBA
KHCJIOPOAOCOAEPIKALINX OPTaHUIECKUX COSIUHEHUS .

[IpoBenenue, HaOMONEHHE W OMUCAHHE JEMOHCTPALMOHHBIX OIBITOB. TOPEHHE
CIHPTOB, KA4YECTBEHHBIE PEAKIMH OJHOATOMHBIX CIHHPTOB (OKHCJIEHHE 3TaHOJa
okcugoM ™enn (II)), MHOroaTOMHBIX CHHPTOB (B3aMMOIEHCTBHE TIJIMLEPHUHA C
ruapokcunoM Meau (I1)), amppernnoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHIA
cepebpa(l) m ruppoxcumom wmenu (II), B3ammopeiicTBHE Kpaxmaia C HOIOM),
M3y4YeHUE CBONCTB PaCTBOPA YKCYCHOU KUCJIOTBHIL.

lIpakmuueckue 3auamusi

IIpaxrrueckast padora Nel2

Pemenne skcrepuMEHTANIBHBIX 3a1a4 MO M3YYEHUIO (PU3MKO-XMMUYECKHX CBOMCTB
KHCJIOPOIOCOAEPIKAINX OPTraHMYeCKUX coeanHeHui IIpakTuueckoe NpUMEHEHHe
STUJICHTJIMKOJS, ThuueprHa, peHona. [lpumenenne popmManbaernia, aneTanbaeria,
YKCYCHOM KMCJIOTBL

OK 01
OK 02
OK 04
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Jlabopamopnuie 3ansmus

JlaboparopHast pabora Ne 10

«MneaTndukanns OpraHuuaecKuX KUCIOPOACOACPIKAIINX COSTUHEHHID

IIpoBeneHne KavyeCTBEHHBIX PEAKLUl HA OAHOATOMHBIE U MHOIOATOMHBIE CIHUPTBHI.
CpaBHEeHHE BOCCTAHOBUTEJBHBIX CBOWMCTB MEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX
cnuptoB. Peaknmuu OKHCIIEHHs W BOCCTAHOBJICHUS AaJbACTHIOB U KETOHOB.
KauecTBeHHBIE peakLMM Ha CONMM YKCYCHOM KHMCJIOTBL XapakTepHBIE peaKLuu
kapOoHOBBIX KHCIOT. [TonyueHue U rTuaposn3 CIOKHBIX 3(QUPOB.

Pa3znen 6. A3oTocoaep:kamniue opraHu4ecKue coeJHHEHUs!

Tema 6.1.
AMUHBL

AMUHOKHUCIIOTEI.

benku

Cooeporcanue yuedno2o mamepuand
AMUHBI. METUJIAMHUH — MPOCTEHINNH MPeNCTaBUTEIb AMUHOB. COCTAB, XMMHUYECKOE
CTpoeHue, GU3NIECKIEe U XUMHUUECKHE CBOMCTBA, HAXOXKIEHUE B IIPUPOIE.

Cooeporcanue yuedno2o mamepuand

AMHHOKHCIIOTBI Kak aM(OoTepHble OpraHu4yeckue coequHeHus. Pusndeckne W
XUMHYECKHE CBOMCTBA AMMHOKHCIOT (Ha mpuMepe rimnuHa). buonormyeckoe
3HaYeHHe aMHHOKHUCIOT. [lenTuasl.

benku kak npuponHeie moguMepsl. [lepBudHas, BTOpHYHAS M TPETHUYHAS CTPYKTypa
OenkoB. XUMHYECKHE CBOWCTBA OEJNKOB: THUAPOJHM3, ICHATYpalMs, KaueCTBEHHBIE
peaxkiuu Ha OeJKu

Ipaxmuuecxue 3ansamus

IIpaktrueckass pabdora Nel3. «CsolicTBa a30TOCOAEPIKAIINX  OPraHUYECKHX
COCIMHECHUI .

duznueckue U XUMHUYECKHE CBOHCTBA aMUHOB (PEaKILUH C KUCJIOTaMH M TOPEHUs) U
aAMUHOKHCIIOT (Ha puMepe riuiuHa). HabmoneHue u onucaHue 1eMOHCTPAIIHOHHBIX
OTIBITOB: JIeHAaTypaLusi OENKOB PU HArPeBaHUH, LIBETHBIE PEAKIINH OSTKOB

OK 01
OK 02
OK 04

Jlabopamopuuvie 3ansamus

JlaboparopHas pabora Nell

«Unenatudukaius OpraHUYeCKUX a30TCOAEPIKAIIUX COSTUHEHHI

XapakTepHble peakiUd aMUHOB, AMHHOKUCJIOT, PEaKIUd [OeHATypaldd OeNKOB,
LIBETHBIE PEAKIIUU HA OEJIKH.

Pa3zpen 7. BbICOKOMOJIEKY/ISIPHbIE COCAMHEHUSA
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Tema 7.1.
IInacTmaccsl
Kayuyku. Bonokna

lIpaxmuuecxue 3anamus

IMpaktuyeckass  pabora  Neld4.  «Cunrtes, aHamm3 w  Kjaccuukanus
BBICOKOMOJIEKYJIIPHBIX COSTUHEHUID

OCHOBHBIE TIOHATHSI XUMHU BBICOKOMOJIEKYJIIPHBIX COSAMHEHUH: MOHOMED, TIOJIMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALNH, CPENHSS MOJIEKYJIIpHas Macca.
OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN — MOMMEPU3aLIUS U
TIOJIMKOHACHCALTHUS.

Os3HakomiieHne ¢ oOpaslaMy MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB:  IIaCTMAacChl  (TOJNIMATHJICH,  IOJUIPONUJICH, TOJMBHHHUIXJIOPHUI,
NOJIMCTUPOIT), HATypajdbHBIH W  CHHTETHYECKHME Kayuyku (OyTaaneHOBBIH,
XJIOPOTIPEHOBBINA M U30MPEHOBBIN); BOJIOKHA (HATYpaJIbHBIE (XJIOMOK, HIEPCTh, MENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KApOH U JaBCaH)

Ipaxmuueckue 3anamus

IIpakrrueckas pabora Nel5S. «I'eHeTnueckast CBSI3b MEXKIY KJIACCAMHU OPTaHUYECKHX
COCIMHECHUI .

Pemenne nenouek mpeBpallleHUH Ha TEHETHYECKYH0 CBA3b MEXAy KJIaccamu
OpPraHUYeCKUX COCIMHEHUH C COCTABJICHHEM HAa3BAHUI OPraHUYECKHUX COCIMHEHUI
M0 TPUBHAJIBHON WIN MEXIYHAPOJHOW CHUCTEMAaTU4YECKON HOMEHKiIarype. PemieHnue
pPacUeTHBIX 334a4 10 YPABHEHUSIM PEAKLUH ¢ y4aCTHEM OPTraHMYECKUX BEIIECTB

OK 01
OK 02
OK 04

Jlabopamopuvie 3ansmus
JlabopatopHasi padora Nel2 «Pacrno3HaBaHUE TJIACTMACC U BOJIOKOH

KontpoabHnas pabora 4

CTpykTypa 1 CBOHCTBA OpraHUYECKHX BelecTs (1o pasaenam 5-7)

MpodeccnonansHo opHeHTHPOBAHHOE coepKaHHe (COAepPKaAHHE MPUKJIATHOTO MOAYJIS

Pasnen 8. Xumusi B ObITY ¥ IPOU3BOACTBEHHOI 1esITeJIbHOCTH YeJI0BeKa

Tema 8.1.
Opraandeckue BEIIeCTBa
B JKU3HENEATEIIbHOCTH
YEJIOBEKA.
ITpousBoncTso u
MPUMEHEHHE
OpPraHUYECKUX BEILIECTB
B MPOMBIIIJIEHHOCTH

Ipaxmuuecxue 3ansamus

[Ipakrrueckas padora Nel6. «brnoopraHndeckue BemecTsa U UX POJib B MPOLIECCAX
KU3HENESITETbHOCTI .

buooprannueckne coenmneHusi. IlpumeneHne u OHOJOrHYECKas POJIb YTIIIEBOAOB.
OxucneHue yrieBoloB — HCTOYHUK OHEPrHU JKUBBIX opraHm3moB. QOOnactu
NPUMEHEHHUsT aMUHOKHCIOT. IIpeBpameHus OelnkoB MHINU B  OpPraHU3ME.
buonorndeckue ¢ynkuun OenkoB. buosnormueckue QyHkmmm kupos.  Pomb
OpPTraHUYECKOW XMMHHU B PEIIeHUH npodiieM nHieBoi 0€30MacHOCTH.

OK 01
OK 02
OK 04
OK 07
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Hyxneunosble KHCIOTBL cocTaB u crpoeHue. CTpoeHue Hykineorunos. CocTtas
HykinenHoBblx — kucior  (JAHK, PHK). Poxp  HyKJIeMHOBBIX  KHCIOT B
JKU3HENEATEIbHOCTH OPraHU3MOB

Ipaxmuueckue 3anamus

IIpaxrrueckas padora Nel7. «[Ipou3BOACTBO U MPUMEHEHNE OPTaHIMUYECKUX BEIIECTB
B IPOMBILICHHOCTH .

IIpousBoxncTBO MeTaHoMNa, nepepadboTka HedTH. [Tonn3THIEH KaK KPYITHOTOHHAYKHBIN
MPOAYKT XUMHYECKOro npousBoactsBa. lIpumenenue stunena. IIpoussBoacrso u

NpUMEHEHUEe Kayuyka U pe3uHbl. CHHTETHYeCKHe M HCKYCCTBEHHbIE BOJIOKHA, HX 2

cTpoenne, cBoiicTBa. [lpakTHyeckoe UCMONB30BAaHUE BOJOKOH. CHHTETUYECKHE

TUIEHKH: HM3OJLILUS Ui TPOBOAOB, MEMOpAHBI JJISI ONPECHEHHs! BOMBI, 3aIUTHBIC

IUTEHKH TSI aBTOMOOWJIEH, TIACTBIPH, XUPYPIrUdeckue MoBs3ku. HoBble TEXHOIOTHH

JaJbHENIIero COBEPIIEHCTBOBAHMS NOJMMEPHBIX MaTepHasoB
Tema 8.2. Ipaxmuueckue 3anamus OK 01
XuMmuueckue IIpaktnueckass pabora Nel8. «Pomp xmMuum B 00ecneueHHH 3KOJOTHYECKOH, OK 02
TEXHOJOTUU SHEPreTUYECKON U MUIIEBON 0€30MaCHOCTUY, PA3BUTHH MEIHULIMHBI, CO3aHUN HOBBIX OK 04
B [IOBCEIHEBHON MaTepHuanoB (B 3aBHCUMOCTH OT BHAA NPO(eCcCHOHATIBHON AESTEeIBHOCTH), HOBBIX OK 07
U poecCHOHaNBbHOM HCTOYHHKOB 3HEepPruu (aJbTepHATHBHbIE NCTOUHUKU dHeprun). IIoHATHE O Hay4YHBIX
AESITEIbHOCTH YEeJIOBEKa | METOAax IO3HAHMS BEINECTB W XUMHUYecKux peakuuil. IlpeacraBienust o6 obmmx 5

HAYYHbIX MPHUHLUMNAX MPOMBIIIJICHHOTO TMOJYUYeHHs] BaKHEHIIUX BeuiecTs (Ha

npuMepax MPOU3BOACTBA AMMHUAKA, CEPHOI KUCIOTHI, METAHOJIA).

UYenoBek B MUpe BELIECTB, MATEPHAIOB U XUMHUYECKUX PEaKLUN: XUMUsl U 30POBbE

YeJOBeKa: IMpaBmja O€30MacCHOTO HCIOJIb30BAHUS JIGKAPCTBEHHBIX IIPETapaTos,

OBITOBOM XMMHH B TIOBCETHEBHON *KM3HU. BhITOBast XUMHYECKasi FPAMOTHOCTD
Pasznen 9. UcciienoBanue u XuMH4ecKHil aHaIu3 00beKTOB Ouocdepbl U TeXHOCPepbl 10
Tema 9.1. Cooeporcanue yuedno2o mamepuand
XUMHUYECKUH aHaIn3 Knaccudukaums npod BOIbI MO BUAY U HA3HAUEHUIO, MCXOOS M3 €€ XMMHUYECKOTO
npod BOJIBI cocTaBa. 2

OprasHonenTryueckne CBOWCTBA (3amax, MPO3pavyHOCTb, L[BETHOCTh, MyTHOCTb) BOJIBI.
KucnotHocte u wmenodHocts BoAbl. pH cpeapl W MeTOABI €€ ONpeaeSeHUs.
KectkocTp Boab! U MeTOBI ee onpenenerns. CyIHOCTh METOIA TUTPOBAHMSL
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Buner xxecTkocTH BOnBI (BpeMEHHast U NOCTOsHHAS). JKeCTKOCTh BOABI KaK MPHYHHA
BBIMAACHUS OCAIKOB MM OOPa30BaHUS COJNCOTIIOKEHHH, UMEIOIUX MECTO B OBITY U
Ha NPOU3BOICTBE.

CoctaB coseil, BBI3bIBAIOIIMX JKECTKOCTb BOJBL. XHUMHYECKHE IPOLIECCHI,
YCTPAHSIIOIIUE  JXKECTKOCTb  BOMBIL VYpaBHeHUsT ~ XUMHYECKHX  PEAKLH,
WUTIOCTPUPYIOIUX  MPOLIECCHI, MPOUCXOMALINE TPU YCTPAHEHHHM KECTKOCTH.
YcrpaHeHne BPEMEHHON JKECTKOCTH OBITOBBIMH M XHMHUYECKUMH CITIOCOOaMH.
CriocoObl ycTpaHEeHUsT TOCTOSIHHOM KECTKOCTH

Ipaxmuueckue 3anamus

IIpaxrrueckas padora Nel9 «KoHueHTpamst pacTBOPOBY.

CriocoObl BRIpaKEHHsT KOHLIEHTPALM PAcCTBOPOB. MAaccOBasl AOJS PACTBOPEHHOTO
BELIECTBA, MOJISIPHAs W MOJsUIbHAsl KOHLeEHTpauuu. Tutp pacrtsopa. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUN Ha pPacueT KOHLEHTPaLUi
3arpsA3HAIOINNX  BEIIECTB W WX CPaBHEHHE C MPEAEIbHO  AOMYCTUMBIMU
koHueHrpausivu (ITJIK)

Jlabopamopuuvie 3ansamus

JlaboparopHast padora Ne 13 «ccnenoBaHne XUMHUYECKOTO COCTaBa MPod BOIBI».
«Ounctka BOOBI OT 3arpsi3HEHUi». Mcmoip3oBaHWe METOAOB (QHUIBTPOBAHUA U
ancopOuuMu Ui OTHEJICHNsI 3arPsi3HeHUH B uccienyemoii mpode Boasl. Beibop merona
OYHCTKH B 3aBUCHUMOCTH OT Buzaa 3arpssHeHus. CpaBHeHHE 3(PPEKTHBHOCTH
Pa3NMYHBIX METONOB OYHCTKH BOABI B pa3HBIX YCIOBUSX (B jabopaTtopuu, B
JOMAaITHUX U ITOJIEBBIX YCJ'IOBI/IﬂX).

«Omnpenenenue pH Boabl u ee kuciaorHoctw». Onpenenenue pH cpeabl ¢ TOMOIIBIO
YHUBEPCAJIBHOTO HHAUKATOPA. HcnonpzoBanue TUTPOBAHUA [JIA OIPCACIICHUA
kucnotHocTu. Ompenenenue oOLIel KUCIOTHOCTH BOXABL, pacueT CBOOOTHOM
kucnotHocTd. Omnpenenenne obweir u cBobomHOH wenouHoctd. CocTaBieHue
ypaBHEHHUH peakiuii, MPOTEKAIOIIUX MPH ONMPeNeSeHUH KHUCIOTHOCTH/ INENOYHOCTH
npo0 BoxbL YCTaHOBJICHHE CIIOCOOOB MCIIONB30BAHUSI UCCISIOBAHHBIX MPOO BOIBI B
FHKUBHCACATCIIbHOCTH YCJIOBCKA, Ha OCHOBE MOJIYUYCHHbBIX JaAHHBIX O COCTABE.
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Jlabopamopnvie 3anamus
JlaboparopHast pabora Ne 14
«OmnpeneneHune >KeCTKOCTH BOABI M CITOCOOBI €€ YCTPAHSHHSD .
CrocoObl yCTpaHEHUs] BCEX BUIOB JKECTKOCTH B 3aBUCHMOCTU OT COCTaBa COJei 2
JKECTKOCTH. PellleHne 3KCIEepUMEHTAJIbHOM 3aadd Ha BBIABJICHUE BPEMEHHOH H
MOCTOSTHHOM JKECTKOCTH BOAbL.  OLIEHKa BEPOSITHOCTH YCTPAHEHUS BCEX BHUJIOB
JKECTKOCTH B JOMAITHHUX Y CJIOBHSIX
Jlabopamopnvie 3anamus
JlaboparopHasi pabora Ne 15. «MccrnegoBaHne XUMHYECKOTO COCTaBa MPOIYKTOB
TTUTAHUS .
«OOHapyskeHHEe HHUTPATOB B MPOAYKTaX MNUTaHUs». VcclenoBaHue MaTepuayioB
MOJIYKOJIMYECTBEHHBIM ~ METOJIOM  OMPEAENIEHUs] HUTPATOB C  HCIONIB30BAHHEM 5
nudeHmnaMuHa (KOPHEIUIONbl OBOIIEH, JIUCThSI W KOYEPBIKKA KAMyCThI, TLIOMbI
GpykTOB). AHanM3 ypPOBHA 3arps3HEHHs] HUTpPATaMU 1O HHTEHCHUBHOCTH
OKpAITUBAHUS MPOAYKTOB peakiuu. «ViccnenoBanre NPOayKTOB MUTAHUS HA HAJTUYHE
yraeBonoBy». FccrnenoBaHwe MOJIOYHBIX TPOAYKTOB HAa HAJUYHMe Kpaxmaa.
HccenenoBaHue npoayKTOB HA HAJTHYUE TITFOKO3bI
IIpomexkyTounas Nczamen 18
arrecTanus
HTOI'O no oucyuniune 144
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3. YCJIOBUSI PEAJTU3AIINU PABOYEN ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCIUIIIMHBI OYIL.07 XUMUA

3.1 TpeGoBaHus1 K MUHHMAJIBHOMY MATEPHAJILHO-TEXHHYECKOMY o0ecrneyeHHIo

Jins peanu3anuil mPOTrpaMMbl AUCLUTUIMHBL TOJKHBI OBITh MPENyCMOTPEHBI CIEHaIbHbIE
NoMeIIeHus1, 000PyIOBaHHBIE:

Pabouee mecTo mpenogasaresi.

Paboune mecra oOyuarommxcst

CranmonapHast 1OoCKa.

HoyTtOyk (nepenocHoit) ¢ ycranosnenubim [10, monkmouenuem k MHTepHET 1
obecrniedeHreM IOCTYIIA B 3JIEKTPOHHYO HH)OPMAIIMOHHO-00pa30BaTENbHYO cpeny dhrmana.

YueOHo-HarsgHbIe TOCOOMS (TTAKATBhI).

Obopynosanue:

ABTOMaTHYECKass YCTAHOBKA I OSKCTpakiuu kUpoB SX-6 Ha 6 MecT, HOyTOykK
(mepenocuoit), Anammzatop kaudectBa mosoka JIAKTAH 1-4 MHWHH, Anamuzatop MOJOKa
BuckozuMmerpuueckuii Comaroc-M, Ananuzarop Cnextpan-UT, AHanusarop coupTOCOAEpIKAIIUX
HannTkOB «Komoc-2», Ananm3arop siina Egg Analizer ¢ mporpammubiM obecnieuenriem, Becor BK-
600, Becer PH-61{13V, M3meputens mpounoctu ckopiynsl siiiia Egg Force Reader, M3mepurens
tonmuHbl ckopaymel siiina Eggshell Thickness gauge, Kommiekc Bonsramnepomerpudecknii CTA,

Kowmmeke mpobonoarorosku Temoc-Dkcnpece, KoMmiiekT BU3yaibHOTO KOHTPOJIS,

JromuHockon «@ununy, Ilepememmusaromee ycrpoiicteo LOIP LS-120, Ileur SNOL,
[Muner-go3aroper, [Tunerka 1-kan. nmepem. odvema, CymmnbHbii mkadg SNOL 67/350, VcraHoBka
st pasnoxkenuss MBC-6, aHaJau3aTop AN JUCTUWUISILHH, cky00ep, IMIxad
cyummibHbIN, [loyaBrOMaTHdeckast ycraHOBKa mNpousBoacTBa (pupmel Raypa mns onpeneneHus
aszota no merony Kwempnans, [Tpubop nist onpenenennst kayectsa siui [IKA-10, Tocka pasdopHas,
AxBaguctuiuiatTop, Mukpockon «Mukmen-1», Caxapumerp CV-5, Curo OLL 200/50 Ne056, Cuto
OI1 200/50 Ne067, Curo OLL 200/50 NeO8, Cuto OI1 200/50 Nel,0, Curo OLL 200/50 Nel,4, Cuto
OI1 200/50 Nel,5, Curo OL] 200/50 Nel,6, Cuto OI1 200/50 Nel,7, Curo OLL 200/50 Nel,8, Cuto
OI1 200/50 Ne2,0, Cuto OL] 200/50 Ne2,2 Curo OLL 200/50 Ne2,5, Cuto OI1 200/50 Ne2,5, Cuto
OI1 200/50 Ne3,0, Curo OLI 200/50 Ne3,6, Cuto OLL 200/50 Ne4, Curo OLL 200/50 Ned,2, Cuto OL]
200/50 Ne5, Curo OI 200/50 Ne6, Curto CIIIII-20 mpoOMBHOE ¢ MPOIOJTOBATHLIMHU SYCHKAMH,
Curo OI1 200/50 Ne7, Cuto OLL 200/50 Ne8

IIporpammHoe oGecneyeHue:

Windows 10 Pro, Microsoft Office 2010, Visual studio 2019, Cisco Packet Tracer 6.2,
MySQL 8.0.40.0, 1C, Acrobat Reader DC, ConsultantPlus, Project Expert, Kaspersky Endpoint
Security 12.8.0.505

3.2 UndopmannonHoe obecneyeHne peajn3auy NporpaMmbl

Ilepeuenn pexomeHayeMbIX YueOHbIX H3AaHuil, UHTepHeT-pecypcoB, JOMOJITHUTEILHON
JIUTepaTyphbI

OCHOBHbIE UCTOUHUKU:

1. Pymuruc, I'. E. Xumus. basoseiii yposenb. Yuebnuk mnst CI1IO / @. I'. @enpaman; I'. E.
Pymsutuc .— 2-e usn., crep. — Mocksa : Ilpocsemenune, 2025 .— 337 c¢. : w1 —
(«Yuebnuk CIIO») — ISBN 978-5-09-124954-5 (smextp. m3n.) .— ISBN 978-5-09-
121347-8 (meu. uzn.) .— URL: https://lib.rucont.ru/efd/878758

I[OHOJ'IHI/ITGJ'IBHBIG NCTOUYHHUKHU
1. TabpuensH, O.C. Xumus. 10 knacc. Yuebuuk : yuebnuk / U.I'. Octpoymos, C.A. Cnankos,
O.C. T'abpuensu .— 7-e usn., crep. — Mocksa : [Ipocsemenue, 2025 — 129 ¢. : un. —
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https://lib.rucont.ru/efd/878758

[

ISBN 978-5-09-124953-8 (anektp. uza.) .— ISBN 978-5-09-120190-1 (neu. u3a.) .— URL:
https://lib.rucont.ru/efd/838866

Iabpuensn, O.C. Xumus. 11 knacc. Yuebnuk : yueOnuk / .I'. Octpoymos, C.A. Cnaakos;
O.C. T'abpuenssu .— 6-e usn., crep. — Mocksa : [Ipocsemenue, 2024 .— 129 ¢. : un. —
ISBN 978-5-09-116777-1 (anektp. uzn.) .— ISBN 978-5-09-112177-3 (neu. u3a.) .— URL:
https://lib.rucont.ru/efd/838865

Xumusi. 10 kmacc. YueOnuk. YrnyOnéuneiii ypoeHb : yueOHuk / B.B. Epemun, HE.

Kysbmenko, B.HM. Tepenun, pea. B.B. Jlynun .— 1l-e us3p, crep. — Mocksa
IIpoceemenue, 2024 .— 449 c¢. : un. — ABT. ykazanbl Ha obopore TuT. J. — ISBN 978-5-
09-116510-4 (pnextp. wu3n.) .— ISBN 978-5-09-112282-4 (meu. wu3n.) — URL:

https://lib.rucont.ru/efd/838758
Xumust. 11 kmacce. YueOHuk. YrnyOnénneiii yposenb : yueOHuk / B.B. Epemmn, HE.
Kysbmenko, A A. Jlpo3znos, B.B. Jlynun; pen. B.B. JIlynun .— 11-e u3z., crep. — Mocksa :
IIpoceemenue, 2024 — 481 c. : w1 — ABT. yka3zaHbl Ha obopore TuT. 1. — ISBN 978-5-
09-116511-1 (pmektp. m3m.) .— ISBN 978-5-09-112283-1 (meu. u3n.) .— URL:
https://lib.rucont.ru/efd/838762

HutepHeT-pecypeel
hvsh.ru — XKypran « Xumus B Kosey .
https://postnauka.ru/themes/chemistry — nexkuuu mno xumunm Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynsipHbIi POeKT «DyieMeHThI 00NbIoN HayKu» ((PU3MKa, XUMHUS, MATEMATHKA,
AaCTPOHOMMS, HAyKH O JKH3HH, Hayku o 3emuie). HOBOCTM HaykM, KHUTH, Hay4YHO-
MIOTTY JIAPHBIE CTATbU, JIEKIIUH, SHIIUKJIOTICAHH.
http://gotourl.ru/4783 (http://potential.org.ru/)
Caiitr HayuHo-monyJisipHoro xypHana «llorennuan». XXypuan wusgaéres ¢ 2005r., ¢
2011 r. — pazpen «Xumusy.
http://gotourl.ru/4785 (http://www hij.ru/)
CaiiT Hay4HO-NTOMYJISIPHOTO XKy pHaja « XUMus U ku3Hby. JKypHan uznaércs ¢ 1965 r.
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTtkpelTass snekTpoHHass Oubnmorexka xumuyeckoro mnoptana «Chemnet», comepkut
yueOHble 1 MH(GOPMAMOHHBIE MaTepUaNbl U LIKOJBbHUKOB M yuuTeneil. B Hell MOXHO
HaiTh y4eOHMKM 10 OOmeld ™ HEeOPraHMYeCKOW XHUMHH, OPTaHUYeCKOH XHMUH,
MyJIbTUMEANAMATEPHAbI, a TAKXKE 3a1a4l XMMUYECKUX OJIMMIINA] C PEIICHUSMH, 3aa4H
BCTYITUTEJIbHBIX 5K3aMEHOB 151 aDUTYPHUEHTOB.
http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Hndpopmanmonnsle Matepuanbsl 006 onumnuanax: MockoBCKO# roponckoii, Beepocceuiickoi,
Menneneesckoir,  MexnyHaponnoi.  IlpuBenenel  3amadun TEOPETUYECKUX  H
SKCIIEPUMEHTAIBHBIX TYPOB, NOAPOOHBIE pelIeHus1, CIUCKU U poTorpadun nodeauresei.
http://gotourl.ru/7179 (http://chem dist. mosolymp.ru/)
Cucrema QUCTAaHIIMOHHOTO OOY4YEeHHMsI, HAIPABJICHHAS B MEPBYIO OYepenb Ha MOATOTOBKY K
OJIUMIINAIaM BCEX YpPOBHEH — OT IIKOJNBHBIX N0 MexayHapoaHoi. CalT comepKuT
OTrPOMHOE KOJIMYECTBO 3a/1a4, CTPYyNITUPOBAHHBIX KaK 110 TeMaM, TaK U 1o oauMmuanam. I1o
BCEM OCHOBHBIM pas3feslaM XUMHH NPUBEAEH TEOPETUYECKUH Marepuai U pa3oOpaHbl
peLIeHHs] TUTIOBBIX 3a/1a4.
http://gotourl.ru/4789 (http://www.nanometer.ru/)
ITopran mo naHorexHomorussM. OCHOBHasl Ledb — pa3BUTHE OOpa3zoBaHMsA B OOJacTH
HAHOTEXHOJIOTHH U MIOATOTOBKA K MHTEPHET-OJMMITHA/IE TIO HAHOTEXHOJIOTHUSIM.
http://gotourl.ru/4790 (http://webelements.com/)
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10.

11.

12.

13.

14.

15

Hanéxnast cripaBounass umHpOpMAnMs O XUMHYECKHX 3JIEMEHTaX M HMX CBOHCTBax (Ha
AHTJIUHCKOM SI3BIKE).

http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3bIYHBIN CANUT O CBOMCTBAX XUMUYECKHUX 3JIEMEHTOB.

http://gotourl.ru/7180 (https://www.lektorium tv)

Hexommepueckuii  caliT  OHJAWH-OOpa3OBaHUs,  CONEPKUT  MHOIO  HHTEPECHBIX
00pa3oBaTeNbHBIX KYPCOB M BHACOJEKIMNA AJIs IIKOJIBHUKOB, CTYJEHTOB U yuuteneil. Ectb
HECKOJIBKO KYPCOB IO XUMHH.

http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — camplii aBTOPUTETHBIH B MHpPE XUMHHU
UH(OPMALIMOHHBIA HHTEPHET-PECYPC (CalT MIaTHBIN).

http://www.organic-chemistry.org/

ITopTan no opraHU4eCKON XMMHUU HA AHTJIUHACKOM SI3BIKE.

http://www.xumuk.ru

CaliT 0 XMMHUH: KJIacCHYeCKHE Y4YeOHWKH, CIPABOYHHUKH, OHHLMKIONEIUH, IIOHCK
OPraHUYeCKHUX U HEOPraHUYEeCKUX PEaKLUH, COCTABJICHUE YPABHEHUN PEAKLIUH.

. http://orgchemlab.com/

CaliiT, moCBSIIEHHBII MPaKTHYECKOH paboTe B Taboparopun
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4. KOHTPOJ/Ib 1 OONEHKA PE3YJIbTATOB OCBOEHHA
OBIIEOBPA3OBATEJABHOU INCHHUIIJIMHBI OVIL.07 XUMUA

KoHTponme ® OIEHKa pe3yibTaTOB OCBOEHHs 00I1eo0pa3oBaTeIbHON TUCIUILIHHBI
PACKpPBIBAIOTCS Yepe3 NUCUUILIMHAPHBIC PE3yJIbTaThl, HAMIPABJICHHbIE Ha (OPMHUpPOBAaHUE OOMINX U

npodecCHOHATBHBIX KOMIIETEHIIMIA 1O pa3fenaM U TeMaM CoNeprKaHus yueOHOro Marepuana.

Ob6mas/npodeccuoHanbHast

Tun oueHoYHBIX

OepesKIMBOro MPOU3BOACTBA, 3P PEeKTHBHO
JEHCTBOBATh B UPE3BbIYANHBIX CUTYaLUSAX

Pa3znen/Tema .
KOMIeTeHIIUsI MeponpusiTHi
OK 01. Beibupatb cioco0r! perieHus Tema 1.1-1.7
3a1a4 npodeCCHOHATBHON AeATeTbHOCTH Tema 2.1,2.2
MIPUMEHUTENBHO K Pa3IMYHbIM KOHTeKcTaM | Tema 3.1 Tectuposanue
Tema 4.1 Y cTHBII onpoc
Tema 5.1-5.4 Pemenue pacu€THeIX 3a1a4
Tema 6.1 Habmnronenue 3a xonom
Tema 7.1 BBIMTOJTHEHUS] TPAKTHKO-
Tema 8.1 OpPUEHTUPOBAHHBIX 3a0aHUN
OK 02. Ucnonp30BaTh COBPEMEHHBIE Tema 1.2, 1.4, IIpencrasnenue
CpeAcCTBa IOUCKA, aHAIN3a U 1.6,1.7 Pe3yJIbTaToB
UHTepHpeTanuy nHGopMauy, u Tema2.1,2.2 MPaKTUYECKUX U
WH(POPMAIMOHHBIE TEXHOJIOTUH JIJISI Tema 4.1, 4.2 naboparopHbIx paboT
BBITTOJIHEHHS 3a71a4 PodecCHOHaTbHON Tema 5.2-54 IIpoBeneHne XuMHU4ECKOro
NEesTEJIbHOCTH Tema 6.1 3KCIEPUMEHTA
Tema 7.1 Brinonnenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot o
O} dexTHBHO B3aUMOEHCTBOBATH U Tema2.1,2.2 paszenam AUCIUTUTHHBI
paboTaTh B KOJUIEKTHBE U KOMaH/Ie Tema 4.1,4.2 OueHka cCaMOCTOSITENIBHO
Tema 5.2-54 BBIMOJHEHHBIX 3aJaHUI
Tema 6.1 3ammuTa pelieHus Kec-
Tema 7.1 3amad (¢ yuerom Oynymiei
Tewma 8.1 podheCCHOHANTbHOM
OK 07. ConeiicTBOBaTb COXPaHEHUIO Tema 1.7 TESITEIbHOCTH)
OKpY>Karolleu cpensl, Tema 5.1 BrinmonHenue 3aganuii
pecypcocOepekeHuro, MPUMeHATh 3HaHus | Tema 8.1 MIPOMEXKY TOUHOMN
00 M3MEHEHUH KJIUMATa, IPUHLUITBI aTTecTaluu

OueHouHble cpencTBa ISl BCeX BHAOB KOHTposst orpakeHsl B KMM mo yueOHOH

NUCLUIIINHE.
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