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1. OBIIAA XAPAKTEPUCTUKA PABOYEN IMPOTPAMMBI
OBINEOBPA3OBATEJIBHOI'O TPEIMETA «XUMMU S

1.1. MecTo npeameTa B CTPyKType o0pa3oBaTtejibHOI nporpammsbl CIIO

OOmeobpa3zoBaTenbHbIil  TpeaMeT  «XUMHS»  ABJIACTCA  OOS3aTE€NIbHOM  YacCThEO
o01eo0pa3oBaTebHOrO MUKIIA 00pa3oBaTeNbHOM porpamMmbl B cooTBeTcTBrn ¢ @I'OC CIIO mo
npodeccrun 35.01.35 Depmep.

1.2. llesin 1 n1aHMpyeMBble pPe3yJabTAThI 0CBOCHHS NMPEeIMeTa

1.2.1. llenn u 3a7a4M npeaMeTa

CopneprkaHue mporpaMMbl 00IIe00pa3oBaTENLHOTO NpeaMeTa « XUMUS) HAIPaBJIEHO Ha
JOCTHXKEHHE CIEAYIOLINX LieNei:

- (dbopMHUpPOBaHHE CHUCTEMBbI XMMHYECKUX 3HAHUM KaK BaKHEWIEH COCTaBJISIOLICH
€CTeCTBEHHO-HAYYHON KapTHHBI MHpPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBBIC TMOHSTHS,
(dbyHIaMeHTaJbHBIE 3aKOHBI U TEOPUH XMMHH, OCBOCHUE SI3bIKa HAYKH, YCBOSHUE U TIOHUMAaHUE
CYLIHOCTH JOCTYITHBIX 00OOIIEHUIT MUPOBO33PEHUECKOr0 XapakTepa, O3HAKOMIICHHE C HCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHUS,

- dbopMHUpOBaHHE U pPa3BUTHE NPEACTABICHUH O HAYYHBIX METOJAX MO3HAHHS
BEIIECTB U XUMUYECKUX PEaKIHi, HEOOXOIUMBIX ISl MPUOOPETEHUST YMEHUI OPUEHTUPOBATLCS B
MHUpPE BEIIECTB U XMMHUYECKUX SIBJICHHWH, HUMEIOIUX MECTO B MPUPOAE, B MPAKTHUYECKON U
MMOBCETHEBHOM KU3HU,

- pa3BUTHE YMEHUH U CIOCOOOB JESTENBbHOCTH, CBS3aHHBIX C HAOJIOJEHHEM U
00BSICHEHHEM XUMHYECKOTO SKCIIEPUMEHTA, COOMIOIeHUeM MmpaBmil 0€30MacHOro oOpaineHus ¢
BELIECTBAMH.

3anaum npeamera:

1) chopMHpPOBAaTh TMOHUMAHHE 3aKOHOMEPHOCTEH TPOTEKAHUS  XUMHYECKUX
MPOLIECCOB U SIBJICHUI B OKPYKAKOILIEH Cpefie, a TAKXKE UX CBA3b C LIEJIOCTHON HAyYHOH KapTHHOMN
MHUpa U IPYTUMH €CTECTBEHHBIMH HayKaMH,

2) pPa3BUTb YMEHHsS COCTaBJSTH (POPMYJIbI HEOPTAHMYECKUX U OPraHMYECKUX
BEIIECTB, YPABHEHUS XUMUYECKUX PEAKIHMiA, OOBSICHSITh WX CMBIC], HHTEPIPETHPOBATH
PE3YIBTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopMHPOBATH HABBIKH MPOBEICHMUSI MPOCTEUIINX XUMHYECKUX
SKCTIEPUMEHTANBHBIX HCCICOBAaHUN ¢ COONMOeHneM mpaBuil Oe30MacHOro OOpameHus: ¢
BEIIECTBAMH H JIA0OPATOPHBIM 00OPYIOBAHUEM,

4) pPa3BUTb yMEHHUS HAXOAUTh, AHAIM3UPOBATb M HCIOJIB30BATH WH(POPMALIUIO
XUMHUYECKOr0 XapakTepa W3 Pa3IMdHbIX WH(OOPMALMOHHBIX HCTOYHHKOB, BKIIIOUAs YUEOHYIO

JUTEPATYPY, HAYYHbIE MyOIMKALIMA U HHTEPHET-PECYPCHI;



5) chopMupoBaTb YMEHUSA MPOrHO3MPOBaTb MOCNEACTBUSA CBOEW [eATEeNbHOCTU U
XUMUYECKNX MPUPOLAHBLIX, ObITOBbIX M MPOU3BOACTBEHHbLIX MPOLECCOB, YYMUTbIBass BO3MOXHbIE
3KONOrnYeckne n coymanbHble BO3ENCTBUS;

6) chopMumpoBaTb MOHMMaHWe 3HaYMMOCTU [OCTMIKEHUIA XUMUYECKOW HayKu Wu
TEXHONOrM ANA pasBUTUSA COLMaNbHOW U NPOU3BOACTBEHHOW cep C YMeHWeM NPUBOLAUTb
NpUMepbl UX MPUMEHEHUS B Pa3/IMUYHbIX Cepax XU3HU.

1.2.2. MnaHnpyemble pe3ynbTaTbl 0CBOeHUS 06Leob6pa3oBaTe/ibHOro npeamera B
cootBeTcTBMM ¢ PIOC CIO un Ha ocHoBe PITOC COO

Oco60e 3HayeHne 06w eobpa3oBaTeNibHbI NpeaMeT «XUMUA» UMeeT Npu (oOpMUpPOBaHUN
n passutum OK 01; OK 02; OK 04; OK 07 n K, npeacTtaB/ieHHbIX B aKTyannanposaHHbix ®IrOC
CMNO no npogeccumn 35.01.23 Xo3sailka(MH) ycaabobl.

OK 01. BbibupaTb crnocobbl pelieHUs 3ajay NpodeccMoHaibHON [eATeIbHOCTY
NMPYMEHNTENLHO K Pa3/IMYHbIM KOHTEKCTaM.

OK 02. Wcnonb3oBaTb COBpeMeHHble CpefcTBa MOUCKA, aHanus3a u WHTepnpeTalunm
NH(poOpMaLMM 1N MHOPMaLMOHHbIE TEXHONMOTUN A5 BbINONHEHMA 3afay NpoecCUoHanbHOW
LeATeNbHOCTH.

OK 04. 3thheKTUBHO B3aMMOAeNCTBOBaTbL M paboTaTb B KO/IIEKTUBE U KOMaH/E.

OK 07. CopgeiictBoBaTb COXPaHEHWK OKpY>KaloLled cpedbl, PeCypcocOepexxeHunto,
NPUMEHATb 3HaHUA 00 W3MEHeHUM KaumaTa, MNpPUHLKUNBLI GepexnMBoro nNpou3BOACTBA,

3 (heKTUBHO AeiiCTBOBATb B Upe3BblUAHbIX CUTYyaLMAX.

MK 1.1. OcyLlwecTBNATb COLepPXKaHNe CeNbCKOX03ANCTBEHHbIX XXUBOTHbIX.
MK 2.1. OcyuwecTBNATH MEPBUUHYIO MepepaboTKy NPOAYKLUMN XNUBOTHOBOACTBA.
MK 3.2. BbINoAHATL onepaunm no BbipawMBaHnio NPoAYKLMUN pacTeHUeBOLCTBA.

MK 4.1. OcyLwwecTBAATb NEPBUYHYIO NepepaboTKy U XpaHeHne NPoAYyKLMN pacTEHNEBOCTBA.



Koau
HAHMEHOBAHME
(popmupyembix
KOMIIeTeHIIHI1

ILnanupyemelie pe3yJbTaTbl OCBOCHHS PeAMETA

Oo0mue

MpeameTHbIC

OK 01. Beibupatb
cnocoObl pereHust
3ama4
npodeCcCHOHATBHOMN
OeSITeIbHOCTH
NPUMEHHUTEIBHO K
Pas3IUUHBIM
KOHTEKCTaM

JINYHOCTHBIE Pe3yabTaThl A0/LUKHBI OTPAXKATH B YACTH:
TPYAOBOI0 BOCIMTAHUS:

rOTOBHOCTb K  TPYAy, OCO3HaHWE  IIEHHOCTU
MacTepcTBa, TPy0a00ue;
T'OTOBHOCTD K aKTUBHOU ACATCIBbHOCTU

TEXHOJIOTUYECKON M COLMAJIBbHON HANpaBIECHHOCTH,
CMOCOOHOCTh ~ MHHWLIMUPOBATH,  IUIAHUPOBATh U
CaMOCTOSITEIbHO BBINOJHATD TAKYIO NEATEIbHOCTD;,
WHTEpeC K pasinudHbiM chepam mpodheCCUOHATBLHOM
eATEIIBHOCTH.

MeTtanpeameTHble pe3yJbTAThI J0JKHBI OTPAXKATD:

OsJagenue

YHHBEPCAJbHBIMH y4eOHbIMH

MNO3HABATCJIbHbBIMH HeﬁCTBHHMH:
a) 6a3oBble JIOTHYECKHE JeHCTBHS:

CaMOCTOATENBHO (POPMYIIMPOBATH U AKTYaJIH3HUPOBATH
npobieMy, pacCMaTPHUBATh €€ BCECTOPOHHE;

YCTaHaBJIUBATDH CymeCTBeHHbeI MpU3HAK nin
OCHOBAHUA  AJIA CpaBHCHMHA, K.]'IaCCI/I(bI/IKaL[I/II/I u
00001IIeHHS;

OMPENEIIATh LEIH NEeATSIbHOCTH, 3a1aBaTh TapaMeTpPbl
U KPUTEPHUH UX JOCTIKCHHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B
pPaccMaTpPUBAECMBIX SIBJICHUSX,

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHHBATH
COOTBETCTBUE PE3YJbTATOB LIEJSIM, OLCHUBATH PUCKHU
MOCJIEICTBUN NeATETHHOCTH.

0) 6a3oBbIe HcCIeq0BaTEIbCKHE TeHCTBHS:

IIpeameTHBIe pe3yabTAThl JOJIKHBI OTPAKATD:

PG 01. cdopMUPOBAaHHOCTE NPENCTABICHUI: O XUMHYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpa, pOJHU
XUMHHM B TIO3HAHWH SIBJICHUH NPUPOABL, B (HOPMHUPOBAHUU
MBIIUICHUST W KyJbTYPbl JHYHOCTH, €€ (YHKLHOHAJIbHON
IPaMOTHOCTH, HEOOXOUMOM IJIA PELICHHUS MPAKTHUECKUX 3a1a4
U DKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS] K CBOEMY
310POBbIO U MPUPOAHON Cpee;

ITP6 02. BnaneHue cUCTEMON XMMUYECKUX 3HaHWUM, KOTOpas
BKJIFOYAET:  OCHOBOIOJIATAIOINUE  TOHATHS  (XUMHUYECKUH
3JIEMEHT, aTOM, JJIEKTpOHHasi oOoyiouka aroma, s-, p-, d-
3JIEKTPOHHBIE OpOUTANIN ATOMOB, HOH, MOJIEKYJIA, BAJEHTHOCTb,
3JIEKTPOOTPULIATENIbHOCTD, CTENEHb OKUCIEHMs, XUMHUYeCcKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM, yriIepOaHbIH
ckener, (YHKIMOHAJNbHASI TPYIIa, pagukajl, H30MepHs,
HU30MEpPbI, TOMOJIOTMUECKUN psifi, TOMOJIOTH, YIJIEBOAOPOABL,
KUCJIOPOZ- U a30TCOAEpPIKAINNE COENUHEHMS, OHOJOTHYECKU
aKTUBHBIC BelleCTBa (YIJIEBOABI, JKUPBI, OEJNKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJEKYJISpPHbIE
COEJIMHEHUs], KpUCTAJUINYecKasl pelleTKa, TUIMbl XUMHYECKHX
peakuuit (OKHCIUTENBHO-BOCCTAHOBHUTENBHBIE, 3K30-U
SHAOTEPMHUYECKHE, peakluu HOHHOTO OOMeHa), pacTBOp,
3JIEKTPOJIUTSI, HEBJIEKTPOJIUTEI, BIEKTPOIUTHYECKAS
OUCCOLMALIMSA,  OKHUCJIUTEJIb, BOCCTAHOBUTEJb, CKOPOCTHb
XUMHYECKOW pPeaKLUH, XMUMUYECKOe PaBHOBECHE), TEOPUU U
3aKOHbI (TEOpHsT XHUMHYECKOrO CTPOEHHUs] OpraHUYeCKUX
Beumiects AM. DbByrtnepoBa, Teopus 3JIEKTPOIUTHUECKOMN
nuccouuranuy, nepuoandeckuii 3akon [ M. Menneneesa, 3akoH
COXpPaHEHHs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIHMYECKUH SI3bIK
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BJA€Th HaBbIKAMH y4eOHO-HCCIENOBATENbCKON U
HpOGKTHOfI ACATCIBbHOCTH, HAaBbIKAMU Pa3pCHICHUA
npobem;

BBIABJIATH NMPUIUHHO-CJIICACTBCHHBIC CBA3U u
AKTYAJIU3UPOBATL 3ada4dy, BbIABUIaTb TUIIOTC3Y €€
peliCHNs, HAXOAUTh APTYMECHTBI AJIA AOKAa3aTCJIbCTBA
CBOMX YTBEPXKICHUH, 3adaBaTb MHNapaMeTpel U
KPUTEPUU PELICHUS,

AHAJIU3HUPOBATDH MOJYYCHHBIC B XOO€ PCHICHUA 3aAa4U
PE3YIbTAaTHI, KPUTUYCCKHU OLCHUBATH nux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCJIOBHSX,

YMETE NEPEHOCUTHL 3HAHUA B I[MO3HABATCIBHYIHO U
NPaKTUYECKYIO O0JACTH JKU3HENEATETbHOCTH.

XUMHH, (PAKTOJOTHUECKHE CBENEHUs O CBOWCTBAaX, COCTaBe,
NOJy4eHUH ¢ Oe30macHOM HCIOJIb30BAHUN — BaKHEHIINX
HEOPraHWYECKUX W OPTraHWYECKUX BEUIECTB B OBITY U
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA,

PG 03. chopMUPOBAHHOCTh YMEHHI BBIABISITH XapaKTePHBIE
MPU3HAKU U B3aUMOCBS3b H3YYEHHBIX MOHATUH, MNPUMEHATH
COOTBETCTBYIOLINE MMOHATHS IPU ONMUCAHUU CTPOCHUS U CBOWCTB
HEOPTraHUYECKUX U OPTaHUYECKHUX BELECTB U UX MPEBPaLICHUN,
BBISIBJIITb B3aUMOCBSI3b XMMUYECKUX 3HAHWNW C MOHATHAMHU H
MPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;
IP6 04. cPopMUPOBAHHOCTH YMEHHH  HCIOJb30BATh
HAaUMEHOBAHMUS XHMHYECKUX COCAUHEHUN MEXAYHAPOIHOIO
COH03a TEOPETUYECKON W NMPUKJIAAHOW XUMHUHU U TPUBUAJIbHBIC
HAa3BaHUs BAKHEHIINX BEINECTB (3THJICH, ALICTWICH, TJIMLEPHH,
denon, Gpopmanmbaerua, YKCyCHass KUCJIOTA, TIUIWH, yrapHbIH
ra3, yrJIeKUCJbId ra3, aMMMAK, ramieHas U3BECTb, HeralleHas
U3BECTb, NHTHEBAS CONA M JPYTHUX), COCTABIATH (HPOPMYIIBI
HEOPraHMYeCKUX W OPraHUYeCKUX BELIECTB, YPaBHEHUs
XUMHYECKUX PEAKIMH, OOBACHATh MX CMBICI, TOATBEPIKIATh
XapakTepHBbIE XUMHYECKHE CBOICTBA BELLECTB
COOTBETCTBYIOLIMMH 3KCIEPUMEHTAMH U 3AMIUCAMHU YPABHEHUMN
XUMHUYECKUX PEaKLUIL,

P66 05. chopMHPOBAHHOCTL yMEHHH  yCTaHABIIUBATH
MPUHAJIEKHOCTb U3YUYE€HHBIX HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB K ONPEAENICHHbIM KJaccaM U IPyIIaM COECIHHECHHI,
XapakTepu3oBaTh HX COCTaB M BAKHEHIIME CBOIWCTBA,
OTPeneNsATh BUABI XUMHUYECKUX CBsi3eH (KOBAJICHTHAs, MOHHAS,
MeTaJUINYeCKas,  BOJAOPOAHAs), THUIBl  KPUCTAUIMYECKHX
PELIETOK BEIeCTB; KIacCU(PUIIMPOBATh XUMUUECKHE PEAKLINY,
PG 07. chopMUPOBAHHOCTh YMEHHI MPOBOAUTH PACUETHI 110
XUMHYECKUM (popMyniaM B ypaBHEHHAM XUMUYECKIX PEaKLUi ¢
UCTIONB30BaHUEM (U3NYECKUX BEJIMYHH, XapaKTEePH3YIOIIHX
BEIECTBA C KOJMYECTBEHHOW CTOPOHBI. Macchl, oObema
(HOpManbHBIE  YCIIOBUSI) Ta30OB, KOJHMYECTBA  BEINECTBA,
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HUCIOJIB30BATE CUCTEMHBIC XUMHUYCCKUE 3HAHUA OJIA MPUHATUA
peH_IeHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTyalLlUAX, CBA3AHHBIX C
BEIICCTBAMUA U UX MPUMEHCHUCM.

OK 02. Ucnonp3oBaTh
COBpPEMEHHbBIE
CPEICTBa MOKCKA,
aHaJm3a u
UHTEPIPETALUN
uHpOpMaLUHU U
UH(POPMALIMOHHBIE
TEXHOJIOTUH JUJIS
BBIMTOJIHEHHS 33712
npodeCCHOHATBHON
AeSITeNIbHOCTH

JINYHOCTHBIE Pe3yAbTATHI JOJLKHBI OTPAXKATH B YACTH:

HEHHOCTH HAYYHOI0 MO3HAHUS:

—  c(hOpMHPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BHTHS
HAyKU M OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA
IUANIOTe KYJBTYP, CIOCOOCTBYIOINETO OCO3HAHMIO
CBOETO MECTa B TIOJHUKYJIBTYPHOM MHpE;

— COBEpPUICHCTBOBAaHUE SA3BIKOBOM U YUTATENbCKOU
KyJBTYpPBl KaK CpEACTBA B3aUMOAEHCTBUS MEXAY
JFOABMH U TTO3HAHHS MHUPA.

MeTtanpeaMeTHbIE Pe3yJabTATHI A0JIKHBI OTPAXKATH:

Osnapnenue YHHBEpPCATbHBIMH y4eOHBIMH

MO3HABATEJILHBIMH JeHCTBHSAMU:

B) paboTta ¢ undopmaumeii:

— BIIQIETh HABBIKAMHU TMOJNy4eHHs HHPOPMALMU U3
UCTOYHUKOB  Pa3HBIX  THIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISAT TOWCK, AaHAJM3, CHCTEMATHU3ALUI U
UHTEPIpETanni0 HHOOPMALMN PAa3JIMYHBIX BHIOB U
(dbopM mpencTaBieHus,

— C€O037aBaTh TEKCTHI B PA3jM4HBIX (popmarax ¢ yueTom
Ha3Ha4YeHus1 MHPOpPMALMKU W LeJeBOH ayauUTOpPUH,
BbIOMpasi ONTUMANbHYIO (OPMY TPEACTABICHUS U
BU3yaJIU3ALUH;

— OILICHUBATH JIOCTOBEPHOCTD, JETUTIMHOCTD
uHpOpMaLUY, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3TUYE€CKIM HOPMaM;

— BIIQIETh HABBIKAMU PACIIO3HABAHMUSA W  3aIIHTHI
uHpopMauuy, UHPOPMAIMOHHOH  O€30macHOCTH
JMYHOCTH.

IIpeameTHbIe pe3yabTaThl H J0JKHBI OTPAKATH:

IIP6 06. BnageHHUE OCHOBHBIMH METONAMH HAYYHOTO MTO3HAHUS
BEIIECTB M XUMHUYECKUX SIBJICHUH (HaOMIOneHue, M3MEpeHHe,
SKCIIEPUMEHT, MOJEIUPOBAHHE);

PG 07. chopMUPOBAHHOCTh YMEHHI MPOBOAUTH PACUETHI 110
XUMHYECKUM (popMysiaM B ypaBHEHHAM XUMUYECKIX PEaKIUi ¢
UCTIONB30BaHUEM (DU3NYECKUX BEJIMYHH, XapaKTEePH3YIOIIHX
BEINECTBA C KOJMYECTBEHHOW CTOPOHBI. MaccChl, oObema
(HOpManbHBIE  YCIIOBHSI) Tra30OB, KOJHMYECTBA  BEINECTBA,
HCIOJIb30BaTh CUCTEMHbIE XUMHYECKHE 3HAHUS AJI MPUHATUSA
pelleHn B KOHKPETHBIX XKU3HEHHBIX CUTYalUsiX, CBA3AHHBIX C
BELIECTBAMU U UX PUMEHEHHUEM,

P66 08. chopMHUPOBAHHOCTL YMEHHH IUIAHUPOBATH U
BBIMOJIHATh ~ XUMHYECKHH  SKCIEpUMEHT  (TpeBparlueHus
OpraHUYEeCKHX BEILECTB IIPU HArpeBaHUU, MIOJyUeHUE STUJIeHa U
H3yYeHUE €r0 CBONCTB, Kaue€CTBEHHbIE PEeaklMM Ha albIeTruipl,
KpaxMaJ, VKCYCHYIO KHCJIOTy, JeHaTypauusi OeNKOB IpHu
HArpeBaHMWHY, LIBETHBIE PEAaKLMH OEJKOB, MPOBOAUTH PEAKLUU
HOHHOrO OOMeHa, OmpenessiTb Cpeny BOIHBIX pacTBOPOB,
Ka4eCTBEHHbIE PEAaKIMU Ha cynbdar-, KapOOHAT- U XJIOPHUI-
AHUOHBI, Ha KaTHOH aMMOHMs, pellaTb 3KCIEePUMEHTAaJbHbIE
3amaun o TemaM "Metaiel" n "Hemertamner") B COOTBETCTBUU
C TMpaBWJIAaMH TEXHUKH OE€30MacHOCTH mNpu OOpalieHuu ¢
BEIIECTBAMH M OOOPYAOBAaHUEM, TIPENCTABIATh PE3yJIbTAThI
XUMHYECKOTO 3KCIEepUMEHTa B (opMe 3amucu ypaBHEHHH
COOTBETCTBYIOINX pPEAKIHid W (POPMyJIHPOBATH BHIBOJABI HA
OCHOBE 3THUX PEe3YJIbTaTOB,;

P6 09. copMHPOBAHHOCTL yMEHHUS  AHAJIM3HPOBATH
XUMHYECKYI0 ~ HMH(QOpMaLMio, TMOJy4aeMyl M3  PasHbIX




HCTOYHHUKOB (CpencTB MaccoBOH nHpopMauuy, cetb UHTepHET 1
Apyrue).

OK 04. D¢ PexruBHO
B3aUMOJEIICTBOBATh 1
paboTaTh B
KOJUJIEKTUBE U
KOMaH/e

JIu4HOCTHBIE Pe3yJIbTAThI JOJKHBI OTPAKATH B YACTH:

rPa’kAAHCKOr0 BOCIIUTAHUS:

— TOTOBHOCTb BECTH COBMECTHYIO [ESITEIbHOCTH B
UHTepecax rpakgaHCKOro O0IecTna,;

— YyYMEHHE  B3aUMOJACHCTBOBATb C  COLMAJIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIUMSIMU H
Ha3HAYCHHUEM.

MeTtanpeameTHble pe3yJbTAThl J0JKHbBI OTPAXKATh:

OBaaneHne yHUBepPCAJIbHBIMH KOMMYHHKATHBHBIMH

AefCTBUSIMHU:

0) cOBMeCTHAA AeSITeJIbHOCTD!

— TIOHUMAThb U UCTIOJIb30BATh MPEUMYIIECTBA KOMAHIHOMN
U MHIUBHUIYaJbHOH paboThl,

— TPUHUMATh  LEJIM  COBMECTHOM  JIESATEJBHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH ACHCTBHUS MO €€
JOCTUXKEHUIO: COCTaBJIATh TUTaH JIEHCTBUIA,
pacrpenessaTh poiu C Y4E€TOM MHEHUN Y4YaCTHHUKOB
00CyKIaTh pe3yJIbTaThl COBMECTHOM PadoThL

OBaaneHne  YHHBEpPCAJbHBIMH  PeryJsiTHBHBIMH

AefCTBUSIMHU:

r) IpUHATHE Ce0s U APYTUX JIIOAeH:

— TMPUHUMAThb MOTHUBBI U apPTYMEHTBI IPYTUX JIFOJEH MPU
AHAJIN3€ PE3yJIbTATOB ESITEIBHOCTH,

— TIpU3HaBaTh CBOE MMPaBO U MPaBO APYrUX JIIOAEH Ha
OIIHOKH;

— pa3BuBaTh CHOCOOHOCTH TOHUMATh MUP C TO3UIIUU
IPYroro 4eJioBeKa.

IIpeameTHbIE pe3yabTATHI H AOJIKHBI OTPAXKATH:

IIP6 08. chopMUPOBAHHOCTb YMEHUH IUIAHUPOBATH U
BBIMIOJIHATh ~ XUMHYECKHUH  SKCIEpUMEHT  (MpeBpalleHus
OPTaHUYECKHX BELIECTB NPU HATPEBAHUH, TIOJyYEHHE 3THIICHA U
U3y4YEHHE €r0 CBOWMCTB, KAUECTBEHHBIC PEAKIIUH Ha aJbJETHIbl,
KpaxMajl, YKCYCHYIO KHCJIOTy, JeHaTypanus OeNKOB Ipu
HArpeBaHWHM, LIBETHBIE PEAKLMH OEJKOB, MPOBOAUTH PEAKLIUU
HOHHOTO OOMeHa, ONpeneNATb Cpeay BOAHBIX PacTBOPOB,
Ka4eCTBEHHbIE PEAaKIMU Ha cynbdar-, KapOOHAT- U XJIOPHUI-
aHMOHBI, HA KaTHOH aMMOHUs, pelaTb 3KCIEPHUMEHTAJbHbIE
3amaun o Temam "Metaiel" u "Hemertanner") B COOTBETCTBUU
C TMpaBWJIaMH TEXHUKH OE€30MacHOCTH mNpu OOpalieHuu ¢
BEIIECTBAMH M OOOPYAOBAaHUEM, TMPENCTABIATh PE3YJIbTAThI
XUMHYECKOTO SKCIEpHUMEHTa B (opMe 3ammucu ypaBHEHHH
COOTBETCTBYIOIINX pPEaKIWid W (OPMyJIHPOBATH BHIBOJABI HA
OCHOBE 3THUX PE€3yJIbTATOB.




OK 07.
CogeiicTBoBathb
COXPaHeHwuto
OKpy>KatoLeli cpeasbl,
pecypcocbepexeHuto,
NPUMEHSTb 3HaHMA 00
N3MEHEHNN KNMMaTa,
NPUHLMNbI
6epexnunBeoro
NPoOn3BOACTBA,

3P PEKTUBHO
[elnicTBoBathb B
4pe3BblYanHbIX
cUTyaumnax

MK 1.1. OcywecTBnAat
b cofepXaHue
CEMbCKOXO03AMCTBEHH
bIX XXMBOTHbIX.

JINYHOCTHBbIE pe3ynbTaTthbl 4O/TKHbI OTPaXXaTb B HacTwu:
3KO/10TN4eCcKOoro BoCnnNTaHnA:

C(hOPMUPOBAHHOCTL  3KOOTMYECKOI KYNbTypbl,
MOHWMaHWe  B/IUAHUA  COLMaNbHO-3KOHOMMUYECKMX
MpOLLeCCOB Ha COCTOSIHWE MPUPOAHOMA U COLManbHOW
cpeasbl, 0CO3HaHune rno6anbHOro xapakTepa
3KONOrMYeckKnx npobnem;
NNaHMpoBaHWe W  OCYLLECTB/EHUE
OKpyXawueli cpefie Ha OCHOBe
YCTOWYMBOrO pa3BMTUS YeNI0BEYECTBa,;
aKTUBHOE HenpuaTue [AeWCTBUWA, MPUHOCALLUX Bpes
OKpYXXatoLlel cpefe;

yMeHMe NPOrHO3NpOBaTh
JKonormyeckne  nocneacTsums
[enCcTBUI, npefoTBpawarb nX.

JleicTBUin B
3HaHWUS  Uenei

He6naronpusTHbIe
npeanpuHUMaemMblx

MeTanpeamMeTHble pe3ynibTaTbl JOMXKHbI OTpaXkaThb:

OBnageHune

yHUBepcanbHbIMU yuebHbIMM

no3HaBaTe/IbHbIMUW LeCTBUAMMU:
B) paboTa c uH(popmaymeii:

MCnonb3oBaTb  CpeAcTBa  MH(POPMALMOHHBLIX K
KOMMYHUKALMOHHbIX ~ TEXHOMOTWMA B pelleHuwn
KOTHUTUBHBIX, KOMMYHWKATUBHbIX 7
OpraHmM3alMOHHbIX 3afa4 ¢ cobntaeHnemM TpeboBaHMi
39pPrOHOMMKKM, TeXHWKM 06e30MacHOCTU, TUTUEHbI,
pecypcocbepexxeHns, nNpaBOBbIX U 3TUYECKUX HOPM,
HOPM MH(OPMaLMOHHOM 6e30MacHOCTMW.

C(hopMUPOBAHHOCTL MUPOBO33PEHUSA, COOTBETCTBYIOLLENO
COBPEMEHHOMY YPOBHIO pPa3BUTUS HAYKW 1 0OLLECTBEHHOM

NPaKTUKH,
crnocobcTBytoLLero

OCHOBaHHOIO Ha
0CO3HaHUto

avanore
CBOEro

KYynbTyp,
MecCTa B

MONMNKYNbTYPHOM MUPE;

MpegmeTHbIe pe3ynbTaTbhl Y JO/DKHbI OTpaXaThb:

MP6 01. chopMMpPOBAHHOCTb NpPEACTaBNEHUIA: O XUMWUYECKOW
COCTaBNAKOLLEA eCTeCTBEHHOHAY4YHOW KapTUHbI MUpa, PoO/K
XUMUN B MO3HAHUW ABMEHUA Npupoabl, B (HOPMUPOBAHUM
MbILUMEHUA W KYNbTYpbl JIMYHOCTWU, €€ (YHKLMUOHANbHOM
rpamMoTHOCTM, HEO6XOAUMOW A8 peLleHNs NpakTUYecKux 3agau
M  3KONOrmyeckn OOGOCHOBAHHOTO OTHOLWIEHUS K CBOeEMY
3[0pPOBbIO U MPUPOSHOIA Cpefe;

MP6 10. cdopmMUpOBaHHOCTL YMeHUn co6Mt0AaTb MpaBuna
3KOM0rMyecku LenecoobpasHoro nosesfeHus B 6bITY U TPYLOBOM
[0EeATeNbHOCTN B LeNAX COXPAHEHUS CBOEro 340p0BbA U
OKpy><aloLiein npupogHOA cpedbl; Y4YUTbIBATb  OMACHOCTb
BO3/eCTBUA Ha >XMBble OpraHu3Mbl OMNpefeneHHbIX BeLLecTs,
NOHWMas CMbICN  MoKasaTensa npefefnbHOW  AONYCTUMOWA
KOHLEHTpaLuu.

C(hOpMUPOBAHHOCTb YMEHWIA BbIABNATL XapaKTepHble MPU3HaKu
1 B3aMMOCBA3b U3YUYEHHbIX MOHATUIA, NPUMEHATH
COOTBETCTBYHOLLME MOHATUA MPU ONUCAHUN CTPOEHUS U
CBOWCTB HEOPraHNYECKNX N OPraHUYECKMX BELLECTB U UX
npeBpaLLeHuni;



MK 2.1. OcyuwecTBnaT
b NMepBUYHYIO
nepepaboTKy
npoAyKLumnm
XVBOTHOBOACTBA.

MK 3.2. BbINOMHATL
onepauun no
BblpalyBaHunio
npoAyKLUnm
pacTeHWeBOACTBA.

MK 4.1. OcyuwecTtsnar
b NEPBUYHYIO
nepepaboTKy K
XpaHeHune npoayKumu
pacTeHWeBOACTBA.

6a30Bble nccnefoBaTeNlbCKue AeCTBUS:

BbISIBNSATH NMPUYNHHO-CNEACTBEHHbIE CBA3N "
aKTyanusmpoBaTb 3aflayy, BblABMraTb T[UMOTe3y ee
PEeLleHNs, HaxoAWTb aprymeHTbl ANs AoKasaTeNbCTBa

CBOMX YTBEPXAEHWI, 3afjaBaTb napameTpbl W KpUTepuu
peLleHuns;

6a30Bble nccnefoBaTeNlbCKue AeCTBUSA:

BbISIBNSATH NMPUYNHHO-CNEACTBEHHbIE CBA3N "
aKTyanusmpoBaTb 3afayy, BblaBMraTb T[uUMoTesy ee
PEeLleHns, HaxoAWTb aprymeHTbl ANs [AoKasaTeNbCTBa

CBOMX YTBEPXAEHWI, 3afjaBaTb napamMeTpbl W KpuTepuu
peLleHmns;

ChopMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO pPa3BUTUS HAYKW 1 0OLLECTBEHHOM
MpPakTUKW,  OCHOBAHHOrO  Ha  [uanore  KynbTyp,
CMOCOOCTBYIOLWEr0  OCO3HAHUIO  CBOEro  Mmecta B
NONNKYNbTYPHOM MUPE;

BbISIBNSITb B3aMMOCBSI3b XMUMUYECKMNX 3HAHNIA C MOHATUSIMUI 1
npeAcTaBNeHUAMUN APYrUX eCTeCTBEHHOHAYUYHbIX NPeaMeTOB;

BbISIBNSITb B3aMMOCBSI3b XMUMUYECKMX 3HAHNIA C MOHATUSIMM 1
npeAcTaBNeHUAMUN APYrUX eCTeCTBEHHOHAYUYHbIX NPeaMeTOB;

ChOPMUPOBAHHOCTb YMEHWI BbISIBNSATb XapaKTepHble NMPU3HaKK

1 B3aMMOCBA3b M3YUYEHHbIX MNOHATUIA, NPUMEHATb
COOTBETCTBYHLLME MOHATUS MPU ONUCAHUN CTPOEHUS ”
CBOWCTB HEOPraHWYEeCKMUX N OPraHNYeCKNX BELLECTB M UX
npeBpaLleHNnii;
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2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJIBHOI'O IPEJIMETA «XUMMWA»

2.1. O0bem npeamMeTa U BHAbI y4eOHOH padoTbl

Bun yueOHoit padoThl Obrem s
yacax
O01ém oOpa3oBaTe/IbHOI MPOrpaMMbl pPeaAMeTa 72
Coaep:xkanue yueOHOro matepuasa 64
BT. 4.
TEOPETUUECKUE 3aAHATHUSA 36
MPAKTUYECKUE 3aHATUSA 20
nabopaTopHbIE 3aHATHUS 4
KOHTPOJIbHbIE PadOTHI 4
IpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKAHME 7
BT. 4.
TEOPETUUECKUE 3aHATHUSA 4
MPAKTUYECKUE 3aHATUSA 3
IpomexyTounas arrectauust (1udepeHINPOBAHHBINA 3a4eT) 1
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2.2. TemaTH4eCcKHil IVIAH U COAEPRAHHE JHCUHILIHHbI

HaumeHnoBanmue Conepanue y4e0HOro MaTepuasa (0CHOBHOE H npodeccHOHANIbHO opHeHTHpPoBanHoe)!, | O0bém | Popmupyemble
pa3fesioB M TeM J1adopaTopHbIe U MPaKTHYeCKHe 3aHSATHS, MPUKJIATHOH MOAY.JIb 4YacoB | KOMMeETeHLHH
1 2 3 4
1 kypc-72 uaca. 1 cemectp -39 uacos (20 yacos T.0.+17 gacos 11.3.+2 KTP)

Conep:kaHue y4e0HOro MaTe puaJja 64
Paszpen 1. TeopeTruueckne 0CHOBbI XHMHH 16
Tema 1.1. Coaep:kaHue yueOHOro MarepuaJa 2 OK 01
OcHoBHbIE XUMHUECKHUH 371€MeHT. ATOM. Slnpo aToMa, H30TOMNBL. DJIEKTPOHHASE 000JI0UKA. DHEPreTHUECKHE
XUMHYECKHE TOHATHUS |yPOBHH, MOAYPOBHH. ATOMHBIE OpOHUTANH, S-, p-, d- smemMenTsl. OCOOEHHOCTH pacTpeneIeHus 1
U 3aKOHBI, CTPOEHME |3JIEKTPOHOB MO OpPOMTANSIM B aTOMax 3JIEMEHTOB NEPBBbIX YETBIPEX IMEPHONOB. DJIEKTPOHHAS
aTOMOB ~ XHMHMYECKHUX |KOH(pHUryparwst aToMOB. OCHOBHbIE XHMUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTHYecKHe 3aHATHS

IIpaktuueckas pabora Nel. «OCHOBHBIE KOJNMYECTBEHHBIE 3aKOHbI B XMMHU M PAacUeThl IO

YPaBHEHUSAM XUMHUECKUX PEAKLNID.

OTtHOocuTeNnbHBIE aTOMHAsI U MOJIEKyJIsipHasi Maccel. MonsipHas Macca. KoiuuecTso BeriecTsa. 1

MaccoBass noms BemecTBa. 3akoH Asoranpo. Momspabiii 00veM ra3oB. OTHOCHTENbHAsS

IUIOTHOCTH ra3oB. PacueTsl 0 ypaBHEHUSIM XUMHUYECKHUX PEAKLUI C UCIONIb30BaHUEM MaCcCOBOM

JOJIA BEIIeCTBA, 00BbeMa (HOPMaJIbHBIE YCIIOBHSI) TA30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Coaepxanue yueOHOro MaTepuaJa 2 OK 01
Ilepuonnyecknii 3akoH | [lpakTHYECKHE 3AHATHS OK 02
u [Nepuonuyeckas |[Ipakrrueckas pabora Ne2. «M3ydeHue NepHOIMIECKIX 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3H CO IK 2.1
CHCTEMA XUMUYECKHUX |CTPOEHHUEM ATOMOBY. TIK 3.2,
snementoB 1. W. (Tlepuonmyeckast cucrema xumuueckux snementos .M. Menneneea. CBsi3b NEPUOAMYECKOTO IK 4.1
Menneneesa, X CBsA3b 3akoHa U [lepHOAUYECKON CHCTEMBI XMMHYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPUe CTPOESHHUSI
Y COBPEMEHHOM [aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOHCTB XUMHUYECKHX 3JIEMEHTOB, OOpa3yeMbIX UMU 2
TeOpUeH CTPOCHHS |POCTBIX M CJIOXKHBIX BELIECTB MO rpynmnam u nepuoaam llepuonudeckoil cucremsl. 3HaueHUe
aTOMOB MEPUOAUYECKOrO 3aKOHA U CHCTEMBbI XMMHUYeCKUX 3JjieMeHTOB J[. M. Menneneesa B pa3BUTHHU

HayKU.
VY CTaHOBJIEHUE CBSI3U MEXIY CTPOEHHEM aTOMOB XUMHUYECKHMX 3JIEMEHTOB U MEPUOIMYECKUM
U3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCIMHEHHI B COOTBETCTBUU C MOJOKEHUEM
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Ilepnonnueckoit cuctemel. PelmeHne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
XapaKTEePU3ALUI0 XUMHYECKHX 3JIEMEHTOB «Mertaumndyeckue / HeMETa/UTMuecKue CBOWCTBA
XUMHYECKUX 3JIEMEHTOB B COOTBETCTBHUU C HX B3JIEKTPOHHBIM CTPOCHHUEM U MOJOKCHHEM B
NEPUOUYECKON CHUCTeMe XuMHYecknx snemeHTos /.M. Menneneesa»

Tema 1.3.

CtpoeHue  BemecTsa
u npupona
XUMHYECKOU  CBSI3H.
Muoroobpaszue
BEIIECTB

Coaep:kaHue y4e0HOro MaTepuaja

Ctpoenne BemecTsa. XUMHUUECKas CBSI3b. BUIbI XMMUYECKOH CBsI3U (KOBAJICHTHASI HEMOJISIPHAS
U TIOJSIpHAsi, MOHHAsI, MeTaJuIn4ecKasi). MexaHu3Mbl 00pa3OBaHMs KOBAJEHTHOW XMMHUYECKON
cBsi3n (OOMEHHBII W JOHOPHO-aKLEeNTOpHBIH). BomopomHast cBsi3b.  BaneHTHOCTS.
DnekTpooTpuuaresbHOCTh. CTeneHb OKUcIeHUsl. IOHbI: KATHOHBI U aHUOHBI

IIpakTHyecKue 3aHATHS

ITpaxtrueckas pabora Ne3. «CtpoeHne BemecTsa 1 MPUPOa XUMHUECKOH CBS3NY.
JleMoHCTpamss MoneNnei KPHUCTAJUIMYEeCKUX PEIIETOK: MOHHOW (XJIOpHI HATpHsi), aTOMHOHN
(rpadur u anmas), MONEKYJISAPHOH (YIJIEKUCIBIA a3, HOA), METAJUTMUECKOH (HaTpHii, MarHH,
Menb). PemmeHne mpakTHYeCKNX 3aaHUN Ha COCTABICHHE 3JIEKTPOHHO-TpaduuecKux (hopmy
3JIeMeHTOB 1—4 nepuoaos

OK 01

Tema 1.4.
Knaccuduxanms,

u HOMEHKJIATypa
HEOPraHNYECKUX
BEIIIECTB

Conep:xaHue yue0HOro MaTepHuaja

Knaccudukanmss HeopraHudeckux BemecTB. HOMEHKIaTypa HEOPraHHYECKHX BELIECTB
(okcuabl, TUOAPOKCHABI, KUCJIOTHI, COJM). BemecTBa MOJEKYJISPHOTO W HEMOJEKYJSIPHOTO
CTpOeHUs. ArperaTHble COCTOSIHMS BelecTBa. Kpucraimuueckue u aMopdHbIe BemecTsa. 3aKOH
MOCTOSIHCTBA COCTaBa BEINECTBA. | UITbl KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAS,
MOHHAsI, METAJUINYECKas). 3aBICUMOCTD CBOWMCTBA BEUIECTB OT THIA KPUCTAJIIMYECKON PEIIETKH

ITpakTHYeCcKHE 3AHATHA

[Ipaxtrueckas paborta Ned. «HomeHKIaTypa HEOPraHUYECKHX BEILECTBY.

Pemenne mnpakTHUecKMX 3alaHUil MO KiacCHU(PHUKAIMM, HOMEHKJIATYPe U XHUMHYECKUM
dbopMyslaM HEOPraHMYECKHX BELIECTB PA3JINYHBIX KJIACCOB (YrapHBIA ras3, YIJIEKHUCIBIA ras,
aMMHaK, ralieHasi U3BeCTh, HEraleHast H3BeCTh, TUTbEBAs CONA U APYTHUX): HA3BAaHUsI BEIIECTB
no mexxayrapogHoi (MIOITAK) wnu TpuBHaNBHONH HOMEHKJIATYPE M COCTaBJIEHHE (POPMYIIBI
XUMHYECKUX BEINECTB, ONpeNeSieHHe NMPUHAICKHOCTH K Kiaccy. Ilonck wHpopmanmm 1o
HAa3BaHUSIM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (popMyiaM. AHAJIN3 XUMHUECKOH HH(POPMALHH,
MOJIy4aeMOil M3 Pa3HBIX HCTOYHUKOB (CPEACTB MaccoBOW WH(popmauuu, cetb UHTepHET u

ApyTrHue)

OK 01
OK 02

Tema 1.5.
Tunsl XUMHWYECKUX
peaKLuii

Coaep:kaHue yueOHOro MarepuaJa

Xumnueckass peakuus. Krmaccmpukanmss XUMHYECKHMX pEaKUUHd B HEOPTaHHMYECKOH U
OpraHUYecKOd XHUMHHU. 3aKOHbl COXPAaHEHHUS MacChbl BEIECTBA, COXPAHEHUS W MpPEBpalleHUs

OK 01
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Tema 1.6.
CKOpOCTb XMMMUYECKNX
peakunin. Xumuyeckoe
paBHOBecue

Tema 1.7.
PacTsopsl, Teopus
3NeKTPONINTUNYECKON

AuccoumaLmm N MOHHbIN
06MmeH

HEPTUM NPU XMMUYECKUX peakumnsax. OKUCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakunn (ypaBHeHNA
OKWC/EeHNA-BOCCTAaHOBNEHNS,  CTeMeHb  OKWUCNEHWA,  OKWCAUTeNb WU BOCCTaHOBUTED,
OKWUCNUTENbHO-BOCCTAHOBUTE/IbHBIE peakuuyu B MpUpoLe, MPOU3BOACTBEHHbLIX Mpoueccax wu
XW3HeaeATeNbHOCTU OPraHn3mMoB)

Cofep>xaHue yyeb6HOro matepuana

CKOpOCTb peakuuun, ee 3aBUCUMOCTb OT Pas3/IMyHbIX (AaKTOPOB: MPUPOAbI PearnpyroLmnx
BeLecTB, KOHLEHTpaLuu pearvpyrlowmx BeLLecTB, TeMnepatypbl W njowanM peakLMOHHON
MOBEPXHOCTU. TennoBble 3MeKTbl XMMUYECKUX PEaKLMA: 3K30- U IHAOTEPMUYECKMNE peaKLuu.
Ob6paTumble peakumn. XMUMUYECKOe paBHOBecue. PakTopbl, BAWAKOLIME HA COCTOSAHME
XUMWUYECKOTr0 paBHOBECUA (KOHLIEHTpauus peareHToB WM NPOAYKTOB peakuuu, [asfieHue,
Temnepatypa). MpuHuun fle LWatenbe

MpakKTnyeckne 3aHATUA

MpakTnueckas paboTa Nob. «BnusHue pa3nnuHbiX (HaKTOPOB Ha CKOPOCTb XUMUYECKOWA
peakunm».

PelleHne MpPaKTUKO-OPUEHTUPOBAHHbIX 33JaHW/ Ha aHanvM3 (aKTopoB, BAUALOWWUX Ha
M3MEHEHME CKOPOCTU XMMUYECKON peakuymmn. 3aBUCUMOCTb CKOPOCTU XUMWUYECKOW peakLmmn ot
NMPUCYTCTBMA Katanm3aTopa Ha MpPMMepe pas/ioXKeHWs Mepokcuaa BOLOPOLA C MOMOLLbIO
avokcupa MmapraHua W Kartanasbl. PelleHWe MpakTUKO-OPUEHTUPOBAHHbLIX 3aJ4aHWUi  Ha
npuMeHeHne npuHumna fle-LaTense Ang HaxoXAeHUs HanpaB/iEHUA CMELLEHNA paBHOBECUA
XMUMUYECKOI peakLunmn n aHann3 (hakTopos, BIMAIOLWMX HA CMeLLeHe XUMNUYECKOro paBHOBECUSA
Cofep>xaHue yyebHOro matepuana

PacTBopbl. Buabl pacTBOpOB NO COAEPXaHUKO pPacTBOPEHHOro BellecTsa. PacTBOPUMOCTb.
lMoHATME 0 AMChepcCHbIX cucTemax. WCTUHHBbIE M KOM/ouAHble pacTeBopbl. MaccoBas [ons
BellecTBa B pacTeope. [oHATUE 0 BOAOPOAHOM nokasaTene (pH) pacteopa. dNeKTpoInTuyeckas
anccoumnauua. CunbHble 1 cnabble 3IEKTPONNTLI, HE3NEKTPONNTLI. Peakumy MOHHOTo obMeHa
JlabopaTopHble 3aHATKSA

Nab6opatopHasa pabota Nel «[1puroToBneHne pacTBOPOB».

MpuroToBneHMe pacTBOpOB 3aaHHON MacCOBOW [0/eil paCTBOPEHHOr0 BeLLecTBa, NPoBeAeHue
peakumin MOHHOro o0O6MeHa, onpefeneHve Ccpedbl pPacTBOPOB BELWECTB C  MOMOLLbHO
YHUBEPCANbHOro WMHAMKaTOpa (Kucnas, HelTpanbHas, LWenoyHas). 3afaHusa Ha cocTaBfieHue
MOHHbIX peakuuit. PelleHne NpakTUKO-OPUEHTUPOBAHHbIX PacyeTHbIX 3afaHWil Ha pacTBOpbI,
ncnonb3yemble B 6bITOBOM U NPON3BOACTBEHHON AeATENbHOCTM YenoBekKa

KoHTponbHasa paboTta Nel. CTpoeHue BelwecTBa U XMMMYECKMe peakumm (no pasgeny 1)
Pasgen 2. HeopraHuyeckasa xmmus
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OK 01
OK 02
MK 2.1

MK 3.2.

MK 4.1

OK 01
OK 02
OK 04
OK 07
MK 2.1

MK 3.2.

MK 4.1
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Tema 2.1.
Du3uKo-XxUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEINECTB

Conep:xaHue yueOHOro MaTepuaja

Merannel. Ilonoxxenue Mertamnos B llepuoguueckoid CHUCTEME XHMHYECKHUX 3JIEMEHTOB.
Oco0OeHHOCTH CTpPOEHHsSI JJIEKTPOHHBIX 00O0JIOYeK aToMoB MetaioB. OOmue (usudeckue
cBoricTBa MeTajuioB. CIutaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Psii HAMPSKEHUH METaJIIOB.
XUMUYEeCKHEe CBOWMCTBA BAKHEHININX META/UIOB (HATPUH, Kajwii, KaJbIUi, MarHUH, aJFOMUHUM,
IIUHK, XPOM, JKejie30, Meap) U ux coenuHeHuid. OOmue crnocoObl MONYYEHHUS METaJIOB.
[IpuMeHeHHEe METaJIOB B OBITY U TEXHUKE

Hemerannebl Ionoxenue nemerannos B [lepuonnueckoii cucreMe XuMuueckux 3aemeHTos [ 1.
MeHzaeneeBa W OCOOEHHOCTH CTPOCHUS aTOMOB. DuU3MYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha mpuMepe Kucyiopona, cepsl, docdopa u yrnepona). XuMuueckne
CBOICTBA U MPUMEHEHNE BAKHEUIITNX HEMETAIIOB (TaJIOTeHOB, Cephl, a30Ta, pocdopa, yriepona
U KPEeMHHUsI) U UX COENUHEHWH (OKCHIOB, KHCIOPOACOMAEPKAIUX KHCIOT, BOIOPOIHBIX
coenuaeHui). IlpuMeHeHne Ba)KHEHIINX HEMETAJIOB U MX COCIMHEHUM

XUMUYEeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEUIECTB (OKCHUIOB, THIPOKCHIIOB,
KHUCJIOT, coyieli U ap.). ['eHeTHueckass CBA3b HEOPTaHMYECKUX BEIIECTB, MPUHAIJICKALINX K
Pa3MUYHBIM KJIaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTBIX BEIIECTB, BOAOPOIHBIX
COETMHEHUH, BBICIIUX OKCUAOB M THAPOKCHIOB

ITpakTHYeCcKHE 3AHATHSA

ITpaxkTuueckas pabora Ne6. « PU3NKO-XUMHUYECKHE CBOMCTBA HEOPTAHUYECKIX BEIECTBY.
CocTaBieHue ypaBHEHUH XMMHMYECKUX PpEAaKLUi C ydyacTHEM THPOCTBIX M CIOKHBIX
HEOPraHWYECKHX BEINECTB. METAUIOB M HEMETaJUIOB, OKCHIOB METaJUIOB, HEMETaLUIOB H
aM(OTEPHBIX 3IEMEHTOB; HEOPIraHWYECKUX KHUCJIOT, OCHOBAaHUH U aM(pOTEPHBIX THAPOKCHIOB;
HEOPTraHUYECKUX CONEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

PacuéTs! Maccel BemecTsa min 00bEMa ra3oB 110 H3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE HIIH
00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKLUHU BELIECTB, pacuérbl Macchl (00BbEMa, KOIMIECTBA
BEIIIECTBA) NMPOAYKTOB PEAKIUH, €CJIU OJHO W3 BEIIECTB UMEET MpHuMecH. PeleHne npakTuko-
OPHEHTUPOBAHHBIX 3aJaHUI Ha CBOWCTBA, COCTaB, MOJNy4YeHHE M O€30MacHOe HCIONIb30BAHNE
BKHEHIINX HEOPTaHUYECKHX BEIIECTB B OBITY M MPO(hECCHOHAIBHOM AESITEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
IIK 2.1

IIK 3.2.

IIK 4.1

Tema 2.2.

Coaep:kaHue y4e0HOro MaTepuaja

JlaGopaTopHbie 3aHATHSA

OK 01
OK 02
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NpeHTrudurkayms
HeopraHnyeckKmx
BeLLecTB

Nab6opatopHasa pabota Ne2 «aeHTUPUKaLUS HEOPTraHUYECKNX BELLECTB».

PelleHne aKcnepvMeHTa/IbHbIX 3a4a4 N0 XMMWYECKUM CBONCTBAM METa//IOB U HEMeTas/oB, No
pacnos3HaBaHWIO W MONMYYEHUO COeAMHEHWI MeTannoB M HemeTannoB (B3aMMofeincTBue
rMApoKcuaa antoMUHUA C pacTBOpaMu KUCIOT U WienoYend,). ViaeHTUmKaumna HeopraHn4yeckux
BELEeCTB C MCNOJ/Ib30BAHNMEM MX (PU3NKO-XMMUYECKUX CBOWCTB, XapaKTEpPHbIX KayeCTBEHHbIX
peakumil. KayecTBeHHble peakuuu Ha cynbdar-, KapboHaT- U XJ0PUA-BHWOHbI, Ha KaTWOHbI
MEeTann0B N KaTMOH aMMOHMUS

Pasgen 3. TeopeTu4veckmne 0CHOBbI OPraHNYecKol XuMmmn

Tema 3.1.
Knaccugpurkaums,

CTpOEHue n

HOMEeHKNaTypa
OpraHnMYecKunx BeLLecTB

Cofep>xaHue yye6HOro matepuana

MpesMeT opraHnYecKo XMMuN: eé BO3HUKHOBEHWe, pa3BUTUE 1 3HAYeHWe B NOSTYYEHUN HOBbIX
BelecTB M maTepuanoB. Teopus CTPOEHUs OopraHu4Yeckumx coefuHeHuin A.M. ByTtnepoBa, eé
OCHOBHbI€ M0M0XeHNsA. CTPYKTYpHbIe POPMY /bl OPraHnYecKnx BewwecTs. [OMONOrusa, n3oMepus.
XnMunyeckas CBs3b B OpraHnMYeckmMx COeAUHEHNAX: KpaTHbIe CBA3W, a- U M-CBA3N.
MpefcraBneHne 0 KiacCUuKauMm OpPraHMYeCKUX BewecTB. HOMeHKnatypa OpraHmyeckmx
coefMHeHMI (cucTemaTMyeckas) W TpUBMaNbHble Ha3BaHWUA BaXHEWLWMUX npeAcTaBUTenei
KNaccoB OpraHW4YecKnx BeLLecTs

MNMpakKTnyeckne 3aHATNA

MpakTuyeckaa paborta No7. «HomeHKnatypa opraHM4yecKux BeLLecTB».

O3Hakom/ieHMe ¢ o06pasLamum OpraHWYeckMx BewecTB W MaTepuanaMum Ha WX OCHOBE,
MOAEeNMpOBaHWE  MONEKY/N  OpraHMYeckuMX  BeLLecTs, HabnofeHne M onucaHue
OEMOHCTPaLUMOHHbBIX OMNbITOB MO MPEeBpaLLeHN0 OpraHMYecKMX BELLECTB MpM HarpesaHun
(nnaBneHue, obyrnnsaHne n ropexHune). CocTasieHME MOJIHbIX U COKPALLEHHBIX CTPYKTYPHbIX
(hOpMy/N1  OpraHW4YecKuMx BELLECTB OTAE/IbHbIX KNacCcoB, WCMOMb3yd WX Has3BaHUA no
CUCTEMATUYECKOW W TPUBMANBLHON HOMeHKnaType (3TWNEH, aueTueH, TAULepuH, qeHon,
(hopmanbaeruf, ykKCycHas Kucnota, rnuumH). PacuyeTbl npocTeiiein (hopmynbl OpraHMyeckoin
MOJEKY/Ibl, NCXOAA U3 31EMEHTHOr0 cocTasa (B %)

Pazgen 4. Yrnesogopoabl

Tema 4.1.

CogepkaHune yuebHOro matepmana

Yrnesogopofbl ¥ ux lMpeaenbHbie yrneBoaopoabl (aikaHbl): COCTaB U CTPOEHME, TOMONOTMYeCcKUii pag. MeTaH 1 3TaH:
MPUPOAHbIE WUCTOYHMKMN COCTaB, CTPOeHMe, (PU3NYECKME U XMMUYECKME CBOMCTBA (Peakuuu 3aMeLleHUst U TOpeHus),

nonyyeHmne N NnpuMeHeEHNeE.

oo

OK 04

OK 01

OK 01
OK 02
OK 04
MK?2.1

16



HenpenenbHble yraeBogopob! (aIKEHbI, aJlKaJUeHbI, aJIKUHBI). IIK 3.2.
AJIKEHBI. COCTaB U CTPOCHHE, TOMOJIOTUYECKUM Psii. DTHJIEH U MPOMIICH: COCTaB, CTPOCHUE, IIK 4.1
¢du3nyecKre 1 XUMUUECKHUE CBONCTBA (PeaKIMK THAPUPOBAHUSI, FAIOTEHUPOBAHUS, THPATALINY,
OKHCIICHHS U TIOJMMEPH3aLMN) TIOJyYeHHE U IIPUMEHEHHE.
Ankanuensl: OytanueH-1,3 u mMerunOyTtaaneH-1,3, XuUMU4YeCcKoe CTPOeHHE, CBOMCTBA (peakuus
NOJMMEPH3aliK), TPUMEHEeHHe (IUIsI CHHTE3a MPUPOAHOrO U CHUHTETHYECKOTO Kaydyka MU 2
PE3UHBI).
AJNKMHBI. COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psil. ALETHJEH. COCTaB,
XUMHYECKOE CTpPOeHHE, (r3uuecKkne W XHMHUYECKHE CBOHCTBAa (pPeakuuu THUAPHUPOBAHMS,
raJIOTCHUPOBAHMS, THAPATAllMA TOPEHMs), TMOJy4YeHHe U  TNPUMEHEeHHe (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsl CBAPKU M PE3KU METAJIOB)
Apomatudeckue yrieBoaopoasl (apeHsl). beH3on u Tomyon: cocras, CTpoeHue, pusuueckue u
XUMHYECKHE CBOWCTBA (PEaKLUy TaJIOTeHUPOBAHMUS U HUTPOBAHUS), TIONYUEHHE U MTPUMEHEHHE.
TokcnyHOCTH apeHOB (BIMsIHUE OEH30J1a HA OPraHW3M uejioBeka). ['eHeTnueckas CBsi3b MEXIY
yTJIEBOAOPOAAMH, NPUHAAIEKALUMH K Pa3JIMIHBbIM KJIacCaM.
[IpuponHble NCTOYHUKH YIIIEBOAOPONOB. [IpuponHseiii ra3 u nomnyTHele HeTsAHBIE ra3sl. HedThb 1
u e¢ npoucxoxkaerne. Crocodbl mepepaboTku HE(YTH: MEPEroHKa, KPEeKUHT (TEPMHUUECKUH,
KaTanuTuueckuii), mnuponus. IIpoaykTel mnepepaboTku HedTH, HX MNPUMEHEHHE B
MPOMBILIJIEHHOCTH
u B OpiTy. KaMeHHBIH yroJib 1 MPOAYKTHI €ro nepepadoTku
Tema 4.2. Coaep:xkanue yueOHOro Mmatepuasa 4 OK 02
POusuko-xumuueckue  |[IpakTuyeckue 3aHATHSA OK 04
CBOWCTBA IIpaxktuueckas pabora Ne8 «CBolicTBa yrieBogopOaOBY.
YTJICBOAOPOAOB TpuBnanbHas U MEXAyHapOIHAs HOMEHKJIATypa, XUMHUYECKHE CBOIMCTBA, CIIOCOOBI MONYYESHHS 4
yraesonopoaos. IlonyueHue 3TuneHa U u3ydeHHE ero CBOWCTB. MojenupoBaHHe MOJEKYI U
XUMHYECKUX TMPEBPAIlEeHNI yriIeBOAOPOAOB (Ha MpUMepe dTaHa, STHIEHA, alleTHIeHA U JIp.) U
raJIoOr€HONPON3BOAHBIX
KonTpoabHas padora Ne2, mo pazaenam Ne3-Ne4, 1
1 kypc, 2 cemectp — 33 uaca (20 T.O.+10 I1.3.+2 KTP+1 /1.3.)
Paznen S. Kucaoponocoaep:Ramue opraHu4ecKre CoeTHHEHUs 14
Tema 5.1. Conep:xaHnue y4e0HOro MaTe puaJja 2 OK 01
Crnuptsl. @eHon [IpenenbHbIe OMHOATOMHBIE CITUPTHI (METAHOJ U 3TAHOJ): CTPOCHHUE, (PU3MUECKHEe U XUMHYECKHE 5 OK 07

CBOHCTBA (peaKkUWK ¢ AaKTUBHBIMH METAJJIAMH, TaJIOTEHOBOAOPOIAMH, TOPEHUE), MPUMEHEHHE.
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BonoponHble cBsi3u MeXAy MOJEKyJamMu crnupToB. PU3HONOrHYECKOe AeHCTBUE MeTaHona U
STAHOJIAa HA OPTaHU3M YeJIOBEKa.

MHOroaToOMHbIE CIIUPTHI (3THJIEHTIINKOIb U TJIULEPHH). CTPOCHUE, (PU3HMUECKHEe U XUMUYECKHE
CBOWCTBA (B3aMMOAEHCTBHE CO INEJNOYHBIMA METAJUIAMH, KAueCTBEHHAs peakuus Ha
MHOTOATOMHBIE CIHUPTHI). PHU3NOIOrHUECKOe NeiCTBUE Ha OpraHM3M uenoBeka. [IpuMeHeHme
INIMLEPUHA U 3TUJIEHTJIUKOJISL.

@enon. CtpoeHue MoseKyJbl, QU3NUECKUEe M XMMHUYECKHe CBOHCTBA (peHosma. TOKCHYHOCTH
(eHona, ero gusnonornyeckoe neHcTBIE Ha opranu3M denoseka. [Ipumenenne genomna

Tema S.2.
AJNbAEruabL
KapOoHOBBIE KHUCITOTBI
Crnoxable 3¢upsl

Conep:xaHue y4e0HOro MaTe puajia

Anpaeruapl U KeTOHBI ((opManbierui, auneTajbAeryui, aleToH). CTpoeHHe, (Qu3nyuecKue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCICHHS W BOCCTAHOBIICHHS, KAaY€CTBEHHBIC PEAKIIIH),
MOJIyueHue U IPUMEHEHHE.

OnHOOCHOBHBIE TpeIeNbHbIE KapOOHOBBIE KHCIOTHI (MypaBbHHAsT M YKCYCHAsl KHCJIOTBI):
cTpoeHne, (¢uU3NYecKrne U XHUMHUYeCKHe CBOHCTBa (OOIIME CBOICTBA KHCJIOT, PEaKIHs
sTepuduKalum), MoNydeHne U mnpuMeHeHune. CTeapuHOBas W OJIEMHOBAsT KHUCJIOTBI Kak
NPEACTABUTENH BBICIINX KaPOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIINX KaPOOHOBBIX KHCIIOT, UX
MOIOIIIEE NEUCTBHE.

Crnoxable 3UpBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponn3 cinokHbIx 3G upos. Kupsl.
I'maponus sxxupos. Ilpumenenne xxupos. buonorudeckas posib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrineBoanl

Coaep:xkanue yueOHOro Mmatepuasa

YrneBonbl: cocTaB, Kiaccudukaiusi yrieBoaoB (MOHO-, Au- W monucaxapunbl). [rokosa —
NPOCTEHILINI MOHOCAXapui. OCOOCHHOCTH CTPOSHUS MOJIEKYJNbl, (PU3NUECKHEe M XUMHYECKHE
CBOWCTBa TJIIOKO3BI (B3ammopeiicTBue ¢ rupgpokcuaom menu (II), okucieHne aMMHUAYHBIM
pactBopoM okcuna cepedpa (1), BoccTaHOBNIEHHE, OPOKEHHUE TTFOKO3BI), HAXOKICHHE B TIPUPOJE,
NpPUMEHEHHEe TJIIOKO3bl, OHOJIOrHYecKas POJib B JKHU3HEAESTeSbHOCTH OpPraHH3Ma YeIOBeKa.
dotocunTe3. DpykTO3a Kak U30MEP TIIFOKO3bL.

Caxapoza — mpencTaBUTeNb HCAXapUIOB, THAPOJU3 Caxapo3bl, HAXOXKIEHHE B MPHUPOAE MU
NpUMEHEHHE.

[Nonucaxapuapl: Kpaxmaja M LEUI0JI03a Kak NpUpoaHble monuMmepbl. CTpoeHHe Kpaxmana H
LIeJUTIOJIO3bI, (PU3MYeCKUe U XUMUYEeCKHE CBOWCTBA KpaxmaJa (THAPOIN3, KaYeCTBEHHAs PeaKLIUs
C MOZIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3uko-x UMHUUECKHE

Conep:xaHnue y4e0HOro MaTe puaJja

=

IlpakTH4YecKH e 3AHATHSA

OK 01
OK 02
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CBOMCTBA
KHUCJIOPOAOCOAEPIKALLUX
OpraHu4YeCcKux
COeTMHEHNH

IIpakTuyeckass pabora Ne9. «HomeHkmatypa KHUCIOPOAOCOAEPIMKAINUX  OPTraHMYECKHUX
COeITUHEHUI.

TpuBnanbHas U MEXAyHapOIHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MONYYESHHS
cupTOB U (PeHONOB, KapOOHOBBIX KUCIOT U 3(UPOB, albAErHI0B U KeTOHOB. COCTaBIeHNE CXEM
peaknuii (B TOM 4YHCJIE 1O TNPEIJIOKEHHBIM LETOYKaM MPEBPAINEHHi), XapaKTePU3YIOMHUX
XUMHYECKHE CBONCTBA KHCIOPOAOCOAEPKAINUX OPraHUYECKUX COCIUHEHUI

IIpakTuyeckas padora Nel0. «Xumuueckne U (Pu3NIecKue CBOWCTBA KHUCIOPOIOCOAEPIKAIIIX
OPTaHUYECKHUX COCIUHEHUSDY.

[IpoBenenue, HaOMONEHHE W OIUCAHHWE JEMOHCTPALIMOHHBIX OMBITOB. TOPEHHE CIIHPTOB,
KAa4eCTBEHHBIE PEAKIMU ONHOATOMHBIX CIUPTOB (OKHCIIEeHHEe 3TaHona okcupoMm menu (ID)),
MHOTOAQTOMHBIX CITUPTOB (B3auMopeiicTBue rauuepuna ¢ rugpokcunom mean (1I)), anmpnernnos
(oxucieHne amMmuauHbIM pacTBopoM okcupa cepebpa(l) w rmagpoxcumom wmenu  (ID),
B3aMMOJIEHCTBHE KpaxMaJia C HOJIOM), M3YUEHHE CBOWCTB PACTBOPa YKCYCHOH KHUCIIOTHI

OK 04

KoutponbHas padora Ne 3. CTpykTypa U CBOHCTBAa OpraHMYECKUX BEIIECTB (0 paznesnam 3-5) 1
Paznen 6. A3oTcoaepxamue opraHuuecKue CoeTHHEHHs 4
Tema 6.1. Conep:xaHnue y4e0HOro MaTe puajia 4 OK 01
AMUHBL AMUHBI: METUJIAMUH — MPOCTEHIINN MpeCTaBUTENb aMUHOB. COCTaB, XMMUYECKOE CTPOEHHE, OK 02
AMHUHOKHUCJIOTHI. (du3nuecKne U XUMUYECKHE CBOWCTBA, HAXOXKICHUE B IIPUPOJE. OK 04
benku AMHHOKHCIIOTBI Kak aM(oTepHble OpraHu4eckne coenuHeHws. Dr3HuecKkue U XUMHUYECKHe

CBOWCTBA AMHHOKHCJOT (Ha mpUMepe TINNuHA). buomorndeckoe 3HaUY€HHE AMHUHOKHCIIOT. 2

IlenTuael

benkn xak mpuponHble monumMepsl. [lepBuuHas, BTOpUYHAS W TPETHUYHASI CTPYKTypa OENKOB.

XUMHUECKHE CBOMCTBA OEJIKOB: THAPOJIN3, IEHATYPALIHs], KAUECTBEHHBIC PeaKLUU Ha OeJIKU

ITpakTHYecKH e 3AHATHA

IIpaktuueckas pabora Nell. «CpoiicTBa a30TOCONEPIKAIINX OPTAHUYECKUX COSIUHEHHITY.

Ou3nueckue W XUMHYECKHE CBOWCTBA AMHHOB (PEakUWu C KHCJIOTAMH M TOPEHHs) H 2

aMHUHOKHUCIIOT (Ha mpumepe riuipaa). HabmoneHrue u onucaHne AeMOHCTPALIMOHHBIX OIBITOB:

AeHaTypanysi OeJIKOB MPU HAPEBAHUH, [IBETHBIC PEaKLIH OEITKOB
Paszaen 7. BoiCOKOMOJIEKYJISIPHBbIE COeTHHEHHS 5
Tema 7.1. Conep:xaHnue y4e0HOro MaTe puaJja 5 OK 01
IInacTmacchl. 4 OK 02
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Kayuyku. Bonokna

OCHOBHBIE TOHSATHUS XUMHH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMED, MMOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENEeHb IMOJMMEPU3ALUH, CPEOHssT MOJeKyysipHas macca. OCHOBHBIC
METObl CUHTE3a BBICOKOMOJICKYJIAPHBIX COeI[I/IHeHI/Iﬁ — NOJIMMEpU3alvAa U MOJIMKOHACHCAIHA.
OsHakomiieHre ¢ oOpa3lamMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB:
TUIACTMACCHI (MOJMATUIICH, TIOJIHUITPOITUIIEH, TOJMBUHIIIXJIOPH, TIOJIHCTUPOIT), HATYyPAIbHBIH U
CHHTETHUYECKHEe Kaydyku (OyTamueHOBBIH, XIJIOPONPEHOBBIH W HM3OMPEHOBBIH), BOJOKHA
(HaTypanpHble (XJIONOK, INEPCTb, LIENK), HUCKYCCTBEHHBIE (AIleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHE (KaIpPOH U JIABCaH)

OK 04
IIK 2.1

IIK 3.2.

IIK 4.1

IpakTHyeckue 3aHATHS

IIpaktuueckass pabora Nel2. «CuHres, aHanmu3 M KiacCH(pUKALMsS BBICOKOMOJEKYJISIPHBIX
COeAUHEHUID

OcCHOBHbIE TIOHSTHS XHUMHHU BBICOKOMOJIEKYJISIDHBIX COEAMHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTElE€Hb MOJMMEpHU3alLuM, CpenHssi MoJeKyJsapHas macca. OCHOBHbIE
METO/Ibl CHHTE€3a BHICOKOMOJIEKYJISIPHBIX COEIUHEHUN — MOJUMEPU3aLsl U TOJTUKOHASHCALIYS.
OsHakomiieHHe ¢ oOpa3namMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB:
TUIACTMACCHI (MOJMATUIICH, TIOJIHUITPOITUIIEH, TOJMBUHIIIXJIOPH, TIOJIHCTUPOIT), HATYyPAIbHBIH U
CHHTETHUYECKHEe Kaydyku (OyTanueHOBBIH, XJIOPONPEHOBBIH U HM3OMPEHOBBIH), BOJOKHA
(HaTypanpHble (XJIOTIOK, INEPCTb, LIENK), HUCKYCCTBEHHBIE (AIETaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHE (KaIpPOH U JIABCaH)

KonTtposbHnas padora Ned. CTpyKTypa v CBOWCTBA OPraHMUYECKHUX BEIIeCTB (10 paznenam 6-7)

IIpodeccnonanbHO OpUEHTHPOBAHHOE COAepKaHue (CofepKaHue MPUKJIAAHOTO MOAY.Is)

Pa3znen 8. Xumus B ObITY H NPOM3BOACTBEHHOI 1EATEIbHOCTH YeJI0BEKA

Tema 8.1.

XuMudeckne
TEXHOJIOTUU

B MOBCETHEBHOM
U 1npodeccHOHAIbHON
JeSITeIbHOCTH YeI0BeKa

Coaep:kaHue y4e0HOro MaTe puaJjia

[IpaBusa 5KONOrMYECKH LEIECOOOPa3HOrO MOBEACHUS B OBITY M TPYIOBOW AESTEIBHOCTH B
LEeIIX COXPaHEHMs CBOEro 3/0pOBbS U OKpYXKawolled MPUPOIHON Cpefpl, OMacHOCTb
BO3JEHCTBUSI HAa JKUBbIE OpPraHU3Mbl OPTraHUYECKUX BELIECTB OTHEJNbHBIX KJACCOB
(yrneBomoponel, CiupThl, (HEHOJBI, XJIOPOPTAHWYECKHE MPOM3BOIHBIC, ANBAETHABI H Ap.),
MOKa3aTesb MPeAeNIbHO JOMYCTUMON KOHLEHTPALUU U €0 HCIIOIb30BaHUE.

Ponp xumun B obecnedueHUH 3>KOJIOTHYECKOH, SHEPreTHYeCKOW M MUINEBOH 0e30macHOCTH,
pPa3sBUTHM MEOULMHBI, CO3JAHUM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT BHIA
npodeCcCHOHAIbHON AESITEIbHOCTH ), HOBBIX HCTOYHUKOB 3HEPTUH (aJIbTEPHATHBHbIC HCTOUHHUKH

OK 01
OK 02
OK 04
OK 07
IIK 2.1

IIK 3.2.

IIK 4.1
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sHeprun). [loHSITHE O HAy4YHBIX METOAAX MO3HAHUS BEINECTB M XUMHUYECKHX PEaKIIHA.
IIpencraBnenust 06 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MOJYYEHUST Ba KHEUIITHX
BeIIeCTB (HA MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHOU KUCIIOTHI, METAHOJIA).

XuMHUsi U 370pOBbE UEJOBEKA: TNpaBuiia O€30MacHOro HCIIONB30BAHMSA JIEKAPCTBEHHBIX
MpenapaToB, OBITOBOM XMMHH B MOBCETHEBHON KIU3HU

ITpakTHYeCcKHE 3AHATHSA

IIpaktuueckas padora Nel3. «IIpuMeHeHHEe XMMHUYECKHX BELIECTB M TEXHOJOTHH C y4eTOM
Oyayuieit npodeccroHaTbHON AESITETbEHOCTI.

Pewenue kelic-3agady Mo TemMaM: MMIIEBble MNPOAYKTHL OCHOBBI PAaLMOHAJBHOIO MUTAHUS,
BAXKHEHIINE CTpOUTENbHblE M KOHCTPYKLHMOHHbIE MaTepuajbl, CeJIbCKOXO3ANCTBEHHOE
MPOU3BOACTBO, KPACKH, CTEKJIO, K€paMHKa, MaTepUajbl [Jsl 3JIEKTPOHUKH, HAHOMATEPUAJIBL
TEKCTHJIbHBIE BOJIOKHA, WCTOYHHUKH DSHEPTUH, OPTaHWYEeCKHEe M MHHEpaJbHbIE yIOOpeHHS,
JIEKapCTBEHHbIE U KOCMETHUYECKUE MPenapaThl, ObITOBAs XUMUsSI, MATEPHAJIbl U3 HCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

Samura: IlpencraBneHue pe3yabTaTOB peLIEHHMA Keic-3a1ady B (GOpMe MHHHU-IOKJIAna
(momyckaeTcst HCIIOJIB30BaHUE rPaUIECKUX M MPE3EHTALMOHHBIX MATEPHAJIOB)

IIpome:xkyTouHAas aTTecTANMA MO AMcHUILINHE (MU hepeHIIMPOBAHHBIN 3a4€T)

Bcero

72
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3. YCJIOBUA PEAIN3SALIINUA MTPOTI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
INPEJIMETA

3.1. TpeGoBaHusI K MUHUMAJIBHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecredyeHHI0
Jnsa peanuzanuy TPOrpaMMbl MPEaMETa AOJUKHBI OBITh MPEOYCMOTPEHBI CIENYOIIUe
CrielMaJIbHbIe TIOMELICHUs: YIeOHbIH KaOMHET XUMUH.

OGopynoBanue yueOHOro Ka0uHeTa (HarJsiAHbIe NOCO0HUs1): HAOOPBI INAPOCTEPIKHEBBIX
MOJeNel MOJIeKYJ, MOAENH KPUCTAIUIMYECKHX PEHIETOK, KOJUIEKIMH MPOCTBIX U CIIOXKHBIX
BEIIIECTB, KOJUICKLUSI TOPHBIX MOPOJ U MUHEpajioB, Tabnuia MeHneneeBa, yueOHbIe (pUITBMBI,
uQpoBbIe 00Pa30BATENbHBIE PECYPCHI.

Texnnuyeckue cpeacTtBa 00y4eHHsi: KOMIBIOTEP C YCTPOHCTBAMHU BOCHPOHM3BEACHUS
3BYKa, IPUHTEP, MyJIETUMEIUA-TIPOEKTOP C SKPAHOM, MyJIbTUMEIUITHAS JOCKA.

Oo0opynoBanue kaOuHeTa: MEH3YPKHU, MUIETKU-KANEIbHULbI, MUKPOCKOII, IPEMETHbBIE
U TIOKPOBHBIE CTEKJIA, CTEKJSIHHbIE MPOOWMPKH, IITATHBBI IJIsI MPOOUPOK, MEPHBbIC LIMIMHAPHI
NUHLETHL, BaTa, MepHbIe poOupkH (Ha 10-20 mir) u MepHbIe KoaObI (25, 50, 100 u 200 m).

3.2. UudopmanuonHoe o0ecniedeHne peajn3aluy NporpaMmmbl

1. [ns peanuzanuu rporpammel OubinoTedHblid poHA oOpa3oBaTeNbHON OpraHU3aluU
UMeeT B HAJIMYHUH MEeYaTHbIC U 3JIEKTPOHHBIE 00pa30BaTeNIbHbIE U WHPOPMALIMOHHBIE PECYPCHI,
PEKOMEHJOBAaHHBIE JJIs1 HCMOJIBb30BaHM B 00Pa30BaTEIbHOM MIPOLIECCE.

2. PexoMeHiyeMble TieyaTHbIE H3AaHUS 110 peatn3aluy o0ueodpa3oBaTeIbHOTO MPeaMeTa
NPEACTABIEHBI B METOINYECKUX PEKOMEHAANAX 110 OPTraHU3aUN OOYIEHHSI.
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4. KOHTPO/J1b Z OLUEHKA PE3YJ/IbTATOB OCBOEHWNA
OBLWEOBPA3OBATE/IbHOIO NMPEAMETA

KOHTpONb M oOueHKa pe3ynbTaToB O0OYyYeHMS OCYLLECTBAATCS NpenojaBaTenemM B
npouecce NpPoBeLEHUA NMPAKTUYECKMUX 3aHATUIA 1 NPAKTUYECKNX 3aHATUI, TECTUPOBAHMS, a TaKXe
BbINOSIHEHUSA 06YYaKLLMMUCA MHANBUAYANbHBIX 33flaHNiA, MPOEKTOB, NCCNef0BaHNA. Pe3ynbTaThl
06y4eHUs onpefenstoT, YTO 00yyYaloLMecs LOMKHbI 3HATb, MOHUMATb M AEMOHCTPUPOBATL MO
3aBepLUEHUN N3YyYEeHUs MpeameTa.

Ans hopMUpPOBaHUSA, KOHTPONS U OLEHKM pe3ynbTaTOB OCBOEHWUS y4yebGHOro npeamera
MCNOb3YETCA CUCTEMA OLLEHOYHbIX MEPONpPUATUIA, NPeAcTaBAAOLLan COBOW KOMMIEKC y4YeOHbIX
MEpOMNpUATUIA, COrNacoBaHHbIX C pe3ynbTaTaMy 06Y4YeHWUs WU CHOPMY/IMPOBAHHBLIX C YYETOM
®rocC Crio.

O6waa/npodeccnoHanbHas Pasgen/Tema Tun ou,eHquble
KOMMNeTeHLUNS MeponpuATUI
OK 01. BuibupaTb cnocobbl peLleHns Tema 1.1-1.7
3aia4y NpodeccMoHanbHOM LeATeNIbHOCTH Tema 2.1, 2.2
NPUMEHNUTENIbHO K PasIMyHbIM KOHTEKCTaM Tema 3.1

Tema 4.1
Tema 5.1-5.4
Tema 6.1
TecTupoBaHue
Tema 7.1 Y CTHbI onpoc
Tema 8.1 PeleHune EfCl-IéTHbIX 3afau
OK 02. Ncnonb3oBaTh COBPEMEHHbIE Tema 1.2, 1.4, P A
HabntoaeHne 3a XoA0M
cpeAcTBa MOUCKa, aHann3a u 16, 1.7
BbINO/IHEHNS NPAKTUKO-
NHTepnpeTaLun nHOopmaymm, n Tema 2.1, 2.2 o
OPVEHTUPOBAHHbLIX 3a4aHUN
NH(OPMaLMOHHbIE TEXHOMOMUK AN Tema 4.1, 4.2
o MpencTtaBneHne
BbINO/IHEHUA 334324 NPOJEeCcCUOHaNbLHOM Tema 5.2-5.4
pe3ynbTaTtos
[eqATeNbHOCTH Tema 6.1
NPaKkTUYecKux u
Tema 7.1 nabopaTtopHbIX paboT
Tema 8.1 MpoBefeHMe XMMNYECKOTO
OK 04. Tema 1.7
. Tema 2.1 2.2 3KCMeprMMeHTa
O heKTUBHO B3aMMOAENCTBOBATb U A, 2. BLINOMHEHNE
paboTaTb B KONMEKTBE N KOMaHAe Tema 4.1, 4.2 KOHTPOMbHbIX
Tema 5.2-5.4 0a6oT Mo
Tema 6.1 pasgenam npegmeta
Tema 7.1
Tema 8.1 OueHKa camOoCTOATENbHO
OK 07. Cozeil - 1'7 BbIMOJIHEHHbIX 3afaHni
: MNcTBOBaTH COXPAHEHW . o
o aroOA:“i eo aTb COXpaHEHNto Tgm: 51 3alwnTa peLeHns Keuc-
KPYX g”' VI CPEABI, - 8.1 3afay (c yyeTom OyayLueit
ggcygcgceepemeng, ;IpVIMeHFITb 3HaHuA emMa 8. NpothecchoHanbHoil
° N3MEHeHNU KnuMata, NpUHLMMbI [ATENbHOCTN)
eee»(nmsoro npomsso,u,cIBa, 3(hPEeKTMBHO BbINONHEHNe 3aaHMWii
[leiCTBOBATb B Upe3BblUYaliHbIX CUTYaLUAX . s 16 17 NDOMEXYTOUHOIA
MK 1.1. OcywectsnaTb cofepxxaHune Tema 2'1’ 4'1' : arrecraumu
CeNIbCKOXO03ANCTBEHHbIX XXUBOTHbIX. tMa .2, 4.
Tema 7.1, 8.1
MK 2.1. OcyLwecTBnATb NepPBUYHYIO Tema 1.2, 1.6, 1.7
nepepaboTKy NpoAYyKLMM XNBOTHOBOACTBA Tema 2.1
Tema 4.1
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MK 3.2. BbINoNMHATL onepayunm no
BblpalyMBaHMi0 NPoOAYKLUN
pacTeHMeBOACTBa

MK 4.1. OcywecTBnATb NeEPBUYHYIO
nepepaboTKy M XpaHeHMe NPOAYKLUU
pacTeHVWeBOACTBaA.

Tema 1.2, 1.6, 1.7
Tema 2.1
Tema 4.1

Tema 1.2, 1.6, 1.7
Tema 2.1
Tema 4.1
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