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1. OBIIASI XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O ITPE/IMETA OVIL07 «<XNUMUS»

1.1. MecTo nipeaMeTa B CTPYKTYpe o0pa3oBaTeabHoii mporpammsel CI1O

OO0ueo0pazoBaTeNbHbIN NPEAMET « XUMUSA» SABJACTCS 00513aTE€IbHON YaCThIO
00111e00pa30BaTENIbHOrO 1MKJIa 00pa30BaTEIbHOM MpOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no mpodeccun 36.01.04 «I[TaenoBomy.

1.2. e v IaHUPYeMble Pe3yJIbTATHI 0CBOEHHS MpeaMeTa

1.2.1. llesm u 3agaum npeaMeTa

Conepxanue mnporpaMmbl  00lIE00pa30BaTEALHOIO TpeAMeTa «XUMHUSI»
HAIpPaBJICHO HA JIOCTUKEHUE CJICYIOIINX LIeJIel:

- bopMUpOBaHHE CHCTEMBl XHMHYCCKHX 3HAHHM KaK BaKHEHIICH
COCTaBJIAIONIECH €CTECTBEHHO-HAYYHONW KApTUHBI MHUPA, B OCHOBE KOTOPOM Jiekar
KITIOUEBBIC TIOHATHSA, (PYHIaMEHTAIbHBIE 3aKOHBI U TECOPUH XUMHH, OCBOSHHE SI3bIKA
HAayKH, YCBOEHHEC W MOHUMAHHUE CYIIHOCTH JOCTYIHBIX  O0OOIIECHUH
MHUPOBO33PEHUYECKOTO XApPaKTepa, O3HAKOMJIEHUE C HCTOPUEH WX PaA3BUTHUS H
CTAHOBJICHUS,

— (opMHEpOBaHWE W PaA3BUTHE TPEACTABIICHWA O HAYYHBIX METO/AX
MO3HAHUS BEIIECTB MU XUMHUYECKUX PEAKIMi, HEOOXOAMMBIX sl MPUOOPETEHUS
YMEHHUI OPUEHTUPOBATHCA B MHUPE BEUIECTB M XMMHUECKUX SBJICHUU, UMEIOIINX
MECTO B IPUPOJE, B MPAKTUYECKON U MOBCEAHEBHOM KU3HH,

— pa3BUTHE YMEHUA U CHOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C
HAOMOACHUEM M OOBACHEHHEM XHMHUYECKOr0 SKCIEPUMEHTa, COOII0ACHUEM
mpaBm1 O€30MacHOro O0paIlleHHUs ¢ BEISCTBAMM.

3agauu npeamMera:

1)  chopmuposars MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMHUUYECKUX TIPOLIECCOB U SIBJICHWN B OKPYXKAIOIIECH Cpelie, a TaKKe UX CBA3b C
LEJIOCTHOW HAYYHOW KQPTUHOU MHUpA U IPYTUMH €CTECTBEHHBIMHU HAYKAMU,

2)  pa3BUTh YMEHHUA COCTABIATH (POPMYNIBI HEOPTAHWUECKHUX U
OpPraHWYECKUX BEIIECTB, YPABHECHUS XUMUUECKUX PEAKINM, OOBACHITh WX CMBICI,

WHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKHAX SKCITIEPUMEHTOB,



3)  cdopmupoBaTh HABBHIKM TPOBEACHUS MPOCTEHIIMX XUMHUYCCKUX
SKCIEPUMEHTAJIbHBIX HCCJICIOBAaHUN ¢ COOMIOJACHUEM TpaBuil 0€30MaCHOro
oOpallleHHs C BEIIECTBAMH U JIADOPATOPHBIM 000PY/I0BAHUEM

4)  pa3BUTh YMEHHS HAXOAWUTh, aHAJIWU3APOBATh W  WCIIOIH30BATh
uHOPMAITUIO XMMHUYECKOTO XapakTepa W3 Pa3IAYHBIX HWH(POPMAIMMOHHBIX
WCTOYHHUKOB, BKJTIOUAsT yU4eOHYIO JIMTEPATYpPy, HAYUHBIC MyOJMKAIIMA U UHTEPHET-
pecypchl;

5)  cdopMupoBaTh YMEHWA TPOTHO3UPOBATH TOCICACTBUSA  CBOCH
JEATENPHOCTH W XUMWYECKAX TPHUPOAHBIX, OBITOBBHIX W TPOW3BOJCTBEHHBIX
MTPOIIECCOB, YUUTHIBAS BO3MOKHBIE HKOJIOTHUECKUE U COMAITbHBIE BO3ICHCTBHAS,

6)  cdhopmupoBaTh TMOHWMAHWE 3HAYUMOCTH JOCTHIKCHHH XHUMHUYECKOHN
HAyKd W TEXHOJOTHWHA IS Pa3BUTHS COIUAIBHOW W TPOM3BOJCTBEHHOW cdep ¢
YMEHUEM TTPUBOINUTH MPUMEPHI UX TPUMEHEHUS B PA3IUUHbBIX chepax KU3HH.

1.2.2. Ilnanupyembie pe3yJibTaThl OCBOEHUsI 00II€00Pa30BaTEILHOIO
npeameta B coorBeTrcTBUN ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue oO0IIEe00pa30BATEIbHBIA NPEAMET «XUMUA» UMEET MPHU
dbopmupoannu u pazsutun OK 01; OK 02; OK 04; OK 07 u I1K, npeacraBieHHBIX
B akTyanusuposanHeix OI'OC CI1O no npodeccuu 36.01.04 «ITaemoBoay.

OK O01. Bsibupate cnocoObsl pemeHus 3amad  MpodheCCHOHATBHON
JEATEIIBHOCTH MMPUMEHUTENBHO K Pa3JIMUHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHajM3a |
uHTEepTpeTannn nHpopmMaruu 1 HHGOPMAITHOHHBIE TEXHOJIOTHH IS BHITIOTHEHUS
3a1a49 MpodeCCHOHATBHOM JACSITEIHHOCTH.

OK 04. DddexruBHo B3ammopaeiicTBoBaTh M padoTaTh B KOJUICKTHBE H
KOMaH/Ie.

OK 07. CopeiictBOBaTh ~ COXPAHCHUIO  OKPYXAIOIIEH  Cpensbl,
pecypcocOepexeHrI0, TPUMEHATh 3HAHUSA 00 W3MEHECHWW KJIMMara, MPUHITUTIBI
OepeKINBOrO MPOU3BOACTBA, A(M(EKTUBHO JACHCTBOBAaTh B  UPE3BBIUAMHBIX

cuTyanusiax.



I[IK 3.3. BeiOupate u o00pabaThiBaTh KAYECTBEHHOE ChIpbE  AJIS
MPUTOTOBJICHUS THIIA M HANUTKOB CPEAHEH CJOKHOCTH C YUE€TOM MX

SHEPreTUUYECKON IEHHOCTH.



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 pe3yJbTAThl J0JKHBI OTPAKATD:

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 AOJKHBI OTPAKATD:

PG 01. chopMHUPOBAHHOCTE 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 BeLIeCTBA (YIJIEBOIBI, JKUPBI, OENKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJEKYJISpPHbIE
COEIMHEHUs], KpUCTaJJInuyeckasl pelleTka, TUIbl XUMHYECKUX
peakuuit (OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 3K30-U
SHAOTEPMHUYECKHE, pEeaklud HOHHOTO OOMeHa), pacTBOp,
3JIEKTPOJIUTSI, HEBJIEKTPOIIUTEHI, BIEKTPOIUTHYECKAS]
OUCCOLMALIMSA,  OKHUCJIUTEJIb, BOCCTAHOBUTEJb, CKOPOCTHb
XUMHYECKOW peakLUH, XMUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHbI (TEOpHsT XHUMHYECKOrO CTPOEHHUs] OpraHUYeCKUX
Beumiects A.M. DbByrtnepoBa, Teopus 3JIEKTPOIUTHUECKOMN
nuccouuanuy, nepuoandeckuil 3akon J[. M. Menneneesa, 3ak0H
COXpPaHEHHs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIHMYECKUH SI3bIK

6




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 OPTraHWYECKHX BELIECTB 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,
¢benon, Gopmanmbaerua, YKCyCHass KUCJIOTA, TIHUIWH, 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
MPUHAIJIEKHOCTb U3YUYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB K ONPEAENICHHbIM KJaccaM U IPyIIaM COECIHHECHWIA,
XapakTepu3oBaTh HX COCTaB M BAKHEHIIME CBOIWCTBA,
OTPeneNsATh BUABI XUMHUYECKUX CBsi3eH (KOBAJICHTHAs, MOHHAS,
MeTaJUINYeCKas,  BOJAOPOAHAs), THUIBl  KPUCTAUIMYECKHX
PELIETOK BEIeCTB; KIaCCU(PUIIPOBATh 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
KyJBTYpPhl KaK CpEACTBA B3aUMOAEHCTBUS MEXIY
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 pe3yabTAThI H A0JKHBI OTPAKATD:

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 U JOLKHBI OTPAKATD:

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
HOHHOrO0 OOMeHa, OmpenessiTh Cpeny BOIHBIX 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, TMPEICTABIATh PE3YJIbTAThI
XUMHYECKOTO SKCIEpHUMEHTa B (opMe 3ammucu ypaBHEHHH
COOTBETCTBYIOIINX pPEaKIWid W (OPMyJIHPOBATH BHIBOJABI HA
OCHOBE 3THUX PE€3yJIbTATOB.




OK 07.

JINYHOCTHBIE PE3YyabTATHI J0JIZKHBI OTPAKATDL B YACTH:

IIpeameTHBIE Pe3yJbTATBI H J0JKHBI OTPAKATD:

CopeiicTBoBaTh 3KO0JOrH4Y€CKOro BOCIUTAHHUS: PG 01. chopMHUPOBAHHOCTE TPENCTABICHUI: O XUMHYECKON
COXPaHEHMIO — Cc(pOPMUPOBAHHOCTb  JKOJOTMYECKOH  KYJBTYpPbI, | COCTABIAIOLIEH €CTECTBEHHOHAayYHOH KapTHHBI MHpPa, POJIH
OKPY KAIOLIEH CPENBbI, NOHUMAHHWE BIUSHHUA  COLMAIBLHO-DKOHOMHYECKHMX | XMMUU B TIO3HAHWUU SIBJICHUH mNpUpoOnbl, B (popMHUpOBaHUHU
pecypcocOepexeHuro, IPOLIECCOB Ha COCTOSIHUE TPHUPOIHON M COLMAJbHOM | MBIIIEHUS W KYJBTYpBl JIMYHOCTH, €€ (YHKLHOHAJIBHON
NPUMEHSITh 3HAHUS 00 Cpenbl, OCO3HaHUe raobanbHOro  Xapakrepa | TPaMOTHOCTH, HEOOXOAUMOM 171 peLlIeH s TPAKTUUECKUX 3a]a4
HM3MEHEHUHU KIIuMaTa, SKOJIOTHYECKHX TPOoOIIeM,; U DKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS] K CBOEMY
PUHIAIIBI — IUIAHUPOBAHHWE M  OCYLUECTBJICHUE JEUCTBUU B 3I0POBBIO U TPUPOIAHOM CPEE;
OepeKITBOrO oKpyXatomeii cpene Ha ocHose 3HaHus ueneii | IIP6 10. cpopMHUPOBaHHOCTb yMeHME COOMIO/ATH MpaBHUJa
MPOU3BOACTERA, YCTOP'I‘{PIBOFO Pa3BUTUA YEJIOBEYUECTBA, SKOJIOT'MYE€CKH uenecoo6pa3Horo IIOBCACHUA B 6bITy u pr,[[OBOﬁ
3¢ dexkTuBHO —  aKTHBHOE HENpUATHE AeHCTBHH, MPUHOCAIMX Bpesn | ACATENBHOCTH B LENAX COXPAHEHUS CBOETO 310POBbS U
NeHCTBOBATh B OKpYKAKOLIEH Cpese; OKpy>Karollel MpUPOIHON Cpedpl, Y4YWUThIBaTb OMNACHOCTH
Ype3BbIUaliHBIX —  yMeHHe IPOTHO3HPOBATH HeGaronpusTHele | BO3ACHCTBHA HA JKMBbIE OPTaHM3MbI ONPE/IENICHHBIX BEIIECTB,
caTyanusax SKOJIOTHYECKHME INOCIeNCTBUs NpeNpHHUMAaeMplx | TOHAMAT  CMBICT  MOKasaTesis MPEeaeIbHON  TOMyCTUMOM
neHCTBHI, TPENOTBPAIIATh UX. KOHLCHTPANH.
MeTanpeamMeTHBbIe pe3yJabTAThl J0JKHBI OTPAKATD:
Osnapnenue YHHBepPCAIbHBIMH y4eOHbIMH
NMO3HABATEJIbHBIMHU AeHCTBUSIMU:
B) paboTta ¢ undopmaumeii:
— HWCHOJB30BaTh  CpeOCTBA  MHOOPMALMIOHHBIX U
KOMMYHMKAIIUOHHBIX ~ TEXHOJOTMH B  pelIeHuu
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX u
OpPTaHM3aLUOHHBIX 3a71a4 ¢ COOII0AeHIEM TpeOOBaHUI
SPrOHOMHKH, TEXHHKH O€30MacHOCTH, THIHEHBI,
pecypcocOepexKeHns, MPaBOBbIX U ITHYECKUX HOPM,
HOPM MH(POPMALIIOHHOH 0€30MacHOCTH.
IIK 1.3. BbImonHATH B yacTu TPyAOBOro BOCIMTAHMSI: c(hOpMHPOBAHHOCTh yMEHHI COONIOATh  TMpaBHIIA

1I0J1 PyKOBOZICTBOM
BETEPUHAPHOTO
CHeLNaINCTa
npodrIakTHIECKHe
MEPOTIPHUSITHSA I10

- TOTOBHOCTb K TPYy, OCO3HAHUE LICHHOCTH MaCTEepPCTBa,
TpyRomooue;

- TOTOBHOCTBL K aKTUBHOM AeITEIFHOCTH
TEXHOJIOTMYECKON U COLIMAIbHON HAMPaBJICHHOCTH,

SKOJIOTHYECKH LeJIeCO00Pa3HOTO MOBENEHHS B OBITY M TPYIOBON
JNEATeIbBHOCTH B LEJISAX COXPaHEHWsT CBOETO  30POBbs
U OKpY’Kaoulell NPUPOAHON Cpenbl, OCO3HABaTh ONACHOCTH
BO3JEHCTBUSI HA  JKUBbIE  OPraHU3Mbl  OMNpPEAEIEHHBIX
OpPraHMYeCKUX BEUIeCTB, MOHUMAas cmbica mnokasatens [1/IK,
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Ooprde ¢ boe3HsIMU U

BPCAUTCIIAMU MUECIT.

CMOCOOHOCTh MHUIIMHUPOBATH, IJIAHUPOBATH U
CaMOCTOSITEIBHO BBINOJHATD TAKYIO AEATEIbHOCTD;

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOMNPENEIECHNUIO;

- HHTEPEC K pasIudHbIM cepam npodecCHOoHaANBbHOM
TNEeSITEIbHOCTH,

-OBJIaJI€HNE HABbIKAMH y4eOHO-HUCCIIEOBATENBCKOM,
MPOEKTHON U COLIMAIbHOMN AEATENbHOCTH,

NOSACHATP  HAa  TIpUMepax  CrmocoObl  yYMEHBINEHUs U
MPEeNOTBpPALEHNUsT MX BPEJHOrO BO3AECHCTBUS HAa OPraHU3M
YEJIOBEKa,

IIK 2.3.
IIpousBoauTs,
nepepadaTbiBaTh U
XPaHHUTh
TOTIOJTHUTETbHY IO
MPOAYKIIHIO
MTYEJIOBO/ICTBA!
MaTOYHOE MOJIOUKO,
TIPOTIOJIHC,

LBCTOYHYIO IIbLIBLY.

B gyacTu Tpya0BOro BOCIUTAHUNA:

- TOTOBHOCTb K TPYZy, OCO3HAHME LICHHOCTH MaCTEePCTBa,
TpyRomooue;

- TOTOBHOCTb K aKTHBHOH JI€SATEJIbHOCTH
TEXHOJIOTHYECKON U COLIMAIbHON HAMpPaBJICHHOCTH,
CMOCOOHOCTh MHUIIMHUPOBATh, MJIAHUPOBATH U
CaMOCTOSITEIBHO BBIMOJHATD TAKYIO AEATEIbHOCTD;

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIPENEICHHIO,

- HHTEPEC K pa3u4HbIM cepam npodecCHOHaATbHOMI
eATEJIbHOCTH,

-OBJIa/ICHHE HABBIKAMHU Y4eOHO-UCCIIEIOBATEBCKOM,
MPOEKTHON U COLIMAIbHOMN AEATENbHOCTH,

c(hOpMHPOBAHHOCTL yMEHHMH COONIOATh  TpaBHIIA
SKOJIOTMYECKH LIeJIeCO00Pa3HOTO MOBENEHHS B OBITY M TPYIOBOH
JNEATEeIbBHOCTH B LEJISAX COXPaHEHWsT CBOETO  30POBbs
U OKpY’Kaoullell MNPUPOAHOM Cpenbl, OCO3HABaTh ONACHOCTH
BO3JEHCTBUS HA  JKMBbIE  OPraHU3Mbl  OMNpPEAETEHHBIX
OpPraHMYeCKUX BEIIEeCTB, MOHUMAas cmbica nokasatens [1/IK,
MOSICHSITH ~ HA ~ MPUMeEpax  CIOCOOBI  YMEHBINEHHUS U
MPENOTBPALLEHHUS] WX BPEIHOTO BO3JCHUCTBUS Ha OPraHU3M
YeJIOBEKa,

IIK 2.5.
OcymecTBisITh
KOHTPOJIb Ka4e€CTBA
MOJy4aeMoil
MPOAYKLHH

B gyacTu Tpya0BOro BOCIIUTAHUA:

- TOTOBHOCTb K TPYZy, OCO3HAHHE LICHHOCTH MaCTEPCTBA,
Tpynomooue;

- TOTOBHOCTBL K aKTUBHOM AeITEIHLHOCTH
TEXHOJIOTMYECKON U COLIMAIbHON HAMPaBJICHHOCTH,
CMOCOOHOCTh MHUIIMHUPOBATh, IJIAHUPOBATH U
CaMOCTOSITEIBHO BBINOJHATD TAKYIO AEATEIbHOCTD;

- TOTOBHOCTb K CAMOPAa3BUTHI), CAMOCTOSITEIbHOCTH U
CaMOOIPEEIICHHIO,

(hOpPMUPOBAHHOCTh YMEHHUI COOTIOIATh MPABUJIA SKOJIOTHYECKU
11es1eco00pPa3HOro MOBEACHUS B OBITY M TPYOBOH NEATENbHOCTH
B LEJIsIX COXpPaHEHHS CBOETO 310pOBBSI
U OKpYXarolleHd NPUPONHON cpenbl, OCO3HABATH OINACHOCTh
BO3CHCTBUS HAa  JKUBBIE  OPraHM3MbI  ONpPENEIEHHBIX
OpraHMYeCKUX BeUIeCTB, MOHUMas cmbica mnokasatens [1/IK,
NOSICHATP  HAa  IpUMepax  CrmocoObl  yYMEHBINEHUs U
NPEAOTBPAICHUsT WX BPEIHOTO BO3JEHCTBUS HA OpPraHU3M
YEJIOBEKa;
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2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA «XUMMS»

2.1. O0bem npeamera v BUAbI Y4eOHOI1 padoThl

Bua yue6Hoii padoThI Obvem
yacax
O01ém oOpa3oBaTe/IbHOI MPOrpaMMbl pPeaAMeTa 144
CamocrosTesbHas padora 10
O0beM 00513aTEILHOI AYAUTOPHONH HATPY3KH 134
Coaep:xkanue yueOHOro matepuasa 126
BT. 4.
TEOPETUUECKUE 3aHATUS 44
MPAKTUYECKUE 3aHATHA 34
[IpodeccroHa bHO OPUSHTHPOBAHHOE CONEPIKAHUE 48
BT. .
TEOPETUUECKUE 3aHATUS 14
MPAKTUYECKUE 3aHATHSA 34
KonTposibHbie padoTbl 7
IIpomexyTouHasi arrecTanusi (KOHTPOJIBbHAS paboTa) 1
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2.2. TemaTuuecKkuii MJIaH U CoAEPKAHNE TUCHUILIUHBI

HaumenoBanmue Conepkanue y4e0HOro MaTepuaia (0CHOBHOE M NpodecCHOHAIBLHO opHeHTHpoBannoe)', | O0bém | PopMupyemMble
Pa3aesioB U TEM Ja0opaTopHbIe H NMPAKTHYECKHE 3AHATHS, MPUKJIATHONH MOAYJIb 4acoB | KOMIIETEHLHH
1 2 3 4
1 kypc — 66 yacos (26 T.0.+36 I1.3.+4 KTP). 6 yacos camocTosiTeIbHOI padoThbl.
1 cemecTp — 37 yacos (16 T.0.+19 I1.3.+2 KTP). 2 uaca camocTosiTe/IbHOI1 padoTHI.
Coaep:kaHue y4eOHOro MarepuaJa 96
Paznen 1. TeopeTnueckue 0OCHOBbI XUMHUH 18
Tema 1.1. Coaepxanue yueOHOro MaTepuaja 2 OK 01
OcHoBHBIE XUMHUYECKHE | XUMUYECKHI 3JIeMeHT. ATOM. Aapo aToma, H30TOMbL. DJIEKTPOHHAS 000JIOUKA.
MOHATHUSA U 3aKOHBI, DHepreTuuecKre ypoBHH, IOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- 31emenTer. OcobeHHOCTH !
CTpPOEHHE aTOMOB pacmpeneseHus 3JeKTPOHOB 10 OpOUTANISIM B aTOMAaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
XUMHUYECKUX DnexTpoHHas KOHPUrypamnus atoMoB. OCHOBHBIE XMMUYECKHE 3aKOHBI
3JIEMEHTOB
IpakTHyeckue 3aHATHS
IIpaxkTuueckas padora Nel. «OCHOBHBIE KOJIIMUECTBEHHBIE 3AKOHbBI B XUMUH U PACUETHI 10
YPaBHEHUSAM XUMUYECKUX PEAKLIUID.
1
OTHOCUTEIBHBIC ATOMHAsI U MOJIEKYJIsipHast Macchl. MonsipHast Macca. KonmnuecTso BemecTna.
MaccoBast nost BemecTsa. 3akoH ABoraapo. MonsipHbiii 00beM ra3oB. OTHOCHTETbHAS
MJIOTHOCTB ra30B. PacdeTsl mo YPaBHCHUAM XUMHYICCKUX peaKLII/Iﬁ C MCITIONIb30BaHUEM MacCOBOIT
JOJTK BellecTBa, 0ObeMa (HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIECTBA
Tema 1.2. Coaepxanue yueOHOro MaTepuaja 2 OK 01
[IpakTuyeckue 3aHATHS 2 OK 02
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Iepuonuvecknii 3akoH |IIpakTideckas padora Ne2. «M3ydeHne nepuognuecKuX 3aKOHOMEPHOCTEH U X B3aMMOCBSI3U IIK 1.3
u llepuonuyeckas CO CTPOEHHEM aTOMOBY.
CHUCTEMA XUMHUYECKUX IIK 2.3
snementos [ U ITepuonuueckas cuctema xummudeckux 3semeHToB /I 1. Menneneesa. CBsi3b nepuoOiUIECKOro
o 3aKko0Ha U [lepnonnyueckoi CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOMN TEOPUEN CTPOEHUs MK 2.5

Menneneesa, UX CBS3b . .
¢ COBPEMEHHO aTOMOB. 3aKOHOMEPHOCTH N3MEHEHHsI CBOMCTB XUMHUUECKHX 3JIEMEHTOB, 00pa3yeMbIX MU
TeopHeii CTpoeHH MPOCTBIX U CJIOKHBIX BEIIECTB IO rpynnaM u nepuonaM llepuonnueckoit cucreMsl. 3HaueHHe
ATOMOB MEePUOJINYECKOr0 3aKOHA U CUCTEMbI XUMHUYeCKuX s7eMeHToB . 1. Menneneesa B pa3BuTun

HAyKU.

Y cTaHOBNIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XUMHUYECKHUX 3JIEMEHTOB U NEPUOANIECKUM

U3MEHEHUEM CBOWCTB XUMHUYECKUX HJIEMEHTOB U UX COCIMHEHUIN B COOTBETCTBUHU C

nonoxenueM llepuoguueckoi cucteMsl. Penienue npakTHKO-OpUEHTUPOBAHHBIX

TEOPETHUYECKUX 3aJaHUN Ha XapaKTePU3ALNI0 XUMHUECKUX 3JIeMEHTOB «MeTtajumaeckue /

HEMETAJUIMYECKHE CBONCTBA XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUHU € UX JJIEKTPOHHBIM

CTPOCHHEM U MOJIOKEHUEM B IEPUOAUIECKON CUCTEME XUMUYECKUX 3y1eMeHToB J1. 1.

Menneneesa»
Tema 1.3. Coaepxanue yueOHOro MaTepuaja OK 01
Ctpoenue BemiectBa U | CTpoeHue BemecTsa. XUMHUECKast CBsi3b. BUIbI XUMUUECKOH CBsI3U (KOBaJCHTHASI
MIPUPOAA XUMUYECKON HETOJISIPHAS U MOJISIPHAs, MOHHAsS, MeTaJutnueckas). MexaHn3Mbl 00pa30BaHuUs KOBAJEHTHON
cBsi3u. MHOrooGpasue | XMMHUUECKOU CBsi3H (OOMEHHBII U JOHOPHO-aKLEeNTOPHbIH). BomopoaHas cBsizb. BajgeHTHOCTS.
BCLICCTB OnektpoorpuuaTenbHocTh. CTeneHb okuciaeHus. MoHbl: KaTHOHBI U aHUOHBI

IpakTHyeckue 3aHATHA

ITpaxrrueckas pabora Ne3. «CTpoeHue BelecTsa 1 MpUPOAa XUMHUYECKON CBA3MY.

JleMoHCTpanus MofeNnel KpUCTANTMYECKUX PELIeTOK: HOHHOH (XJIOPU HATPHS), aTOMHON

(rpadut u anmas), MONEKYJISIPHON (YIJIEKUCIIBIHA ra3, HOM), METAIIIMUECKOH (HATPHiA, MarHHi,

Menb). Pemenne npakTHIeCcKuX 3alaHuil Ha COCTAaBJICHUE 3JIEKTPOHHO-TpaduuecKux Gopmy

3JIeMEHTOB 1—4 nepuonos
Tema 1.4. Coaep:kaHue y4eOHOro MaTepuaa OK 01

14




Knaccuduxanms,
U HOMEHKJIaTypa
HEOPTaHUYCCKUX
BEILECTB

Knaccudukamst HeopraHudecknx BemecTs. HomeHkIaTypa HEOPraHHIeCKUX BEIECTB
(oKCcHABL, TUAPOKCHIBI, KUCIIOTHI, COJIH). BemecTBa MONEKyISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTpoeHUs. ArperaTHble COCTOSIHUSA BelecTBa. Kpucramumdyeckre n aMop(HbIe BeIecTsa.
3aKOH OCTOSIHCTBA COCTAaBA BEIIECTBA. T UMbl KPUCTAIIMUECKUX PELIETOK (AaTOMHAS,
MOJIEKYJISIPHAS, HOHHASL, METAJUTNYECKas ). 3aBUCHMOCTb CBOWCTBA BEIECTB OT THUIA
KPUCTAJIIMYECKON PEIIETKH

IpakTHyeckue 3aHATHA

[Ipakrrueckas padorta Ned. «HomeHKIaTypa HEOPraHMYECKHX BEILECTBY.

Pemenne npakTudeckux 3aaHuil 1Mo KiacCH(PUKaLNUY, HOMEHKIIATYPe U XUMHYECKUM
¢dbopMysIaM HEOPraHUYECKHUX BELIECTB PA3IMYHBIX KJIACCOB (yrapHbIH ra3, yriaeKUCIbIl ras3,
aMMHaK, raieHast U3BeCThb, HEraleHast U3BECTh, TUThEBAst COMA M APYTUX ). HA3BAHHSI BELIECTB
no mexxayHaponsaoit (MIOITAK) unu TpuBHanbHONH HOMEHKJIATYPE U COCTaBJIEHHE (POPMYJIBI
XUMHUYECKHX BEIIECTB, ONpeAesieHIe MPUHAIIEKHOCTH K Kiaccy. [louck nadopmarum mo
HA3BaHUSM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (hopMyIaM. AHAIN3 XUMHUIECKON
uH(pOpPMaLINY, TOJTy4aeMOH U3 Pa3HBIX HCTOYHHKOB (CPEACTB MacCOBOHM MH(pOPMAIIH, CETh
HurtepHer u apyrue)

OK 02

Tema 1.5.

TUnel XUMHUYECKUX
peaxkuuii

Coaep:kaHue yueOHOro MaTepuaa

Xumnueckas peakuus. Knaccudukanys u THIIBI XUMHUECKUX PEAKLMIA B HEOPTaHMYECKOH U
OpraHUYecKON XUMHHU. 3aKOHBI COXPaHEHHsI MacChl BEIIECTBA, COXPAHEHHUs U NpeBpalleHus
SHEPTUU NPU XUMHUECKUX peakiusix. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE PEaKLIUU
(YpaBHEHHs OKHCIICHUS-BOCCTAHOBIICHHUS, CTENEHb OKUCIIEHHSI, OKUCIUTENb H BOCCTAHOBUTEIID,
MIPOLIECCHI OKUCIIEHUSI U BOCCTAHOBJICHUS, BAXKHEHIINE OKUCIUTENIN U BOCCTAHOBUTENH, METON
3JIEKTPOHHOTO OajlaHCca, 3JIEKTPOJIN3 PaCTBOPOB U PACILUIABOB BEIIECTB, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B IPUPOAE, MPOU3BOACTBEHHBIX NPOLIECCAX U
KU3HENEATEIbHOCTH OPTaHIU3MOB)

OK 01
OK 02
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Tema 1.6.

CKOpOCTb XMMUYECKNX
peakunin. Xummyeckoe
paBHOBecue

MpakTuyeckas pabota Ne5 «TuMbl XMMUYECKUX PeaAKLINIA».

WccnegoBaHme TMNOB (MO COCTaBY M KONMYECTBY MCXOAHbIX U 06Pa3yoLNXCA BELLECTB) 1
NPU3HAKOB XMMUYECKUX peakumii. CocTaBneHne ypaBHEHUI peakLnin CoegUHEHMS,
Pa3foXeHNs, 3aMeLLeHnsi, 06MeHa, B T.4. peakuuii FOPeHUs, OKNCNEHNS-BOCCTAHOBNEHUS.
CocTaB/ieHNe 1 ypaBHMBaHWE OKNCANTENbHO-BOCCTAHOBUTENbHbLIX peakLmnii MeTOA0M
3NeKTPOHHOro 6anaHca. PacyeTHble 3aa4yn Ha HaX0XAeHWe OTHOCUTENbHOW MONEKYNAPHOW
Maccbl, onpeaeneHne MaccoBOW JONM XMMUYECKMX 3/IEMEHTOB B C/I0XKHOM BELLECTBE

CogepxxaHue yue6HOro matepuana

CKOpOCTb peakuum, ee 3aBUCMMOCTb OT PasINYHbIX (PaKTOPOB: MPUPOAbLI PearnpyroLLmnx
BeLecTB, KOHLEHTpauuy pearnpyroLLnmx BewwecTs, TeMnepaTypbl U NiowWaau peakLunoHHON
MOBEPXHOCTU. TennoBble 3 MeKTbl XUMUYECKUX peakLMit: 3K30- U 3HLOTepMUYecKmne
peakuumn. ObpaTumble peakumm. XmMmn4yeckoe pagHoBecue. ®akTopbl, BAUAIOLWME Ha
COCTOSIHME XMMUYECKOr0o paBHOBECUA (KOHLLEHTpaLMa peareHTOB UM NPOAYKTOB peakLuu,
faBneHue, Temnepartypa). MpuHuun Jle LWaTense

MNpakKTnyeckne 3aHATUA

MpakTnueckas pabota Ne6. «BnmsaHue pasnmuHbiX PaKTOPOB Ha CKOPOCTb XMMMUYECKO
peakLuum».

PelleHue NPaKTUKO-OPUEHTUPOBAHHbIX 3a/laHNI1 Ha aHaNu3 (hakTopoB, BANUSAIOLLINX Ha
M3MEHEHWNE CKOPOCTM XMMUYECKOW peakuymn. 3aBUCUMOCTb CKOPOCTY XMMUYECKOI peakLum oT
MPUCYTCTBMA KaTasmaaTopa Ha NpuUMepe pasnoXeHus Nepokcuaa Bogopoaa ¢ NoMOLLbo
AMOKCMAA MapraHua n KaTanasbl. PelleHne NpaKTUKO-OPUEHTUPOBAHHbIX 3afjaHUii Ha
npuMeHeHve npuHumuna fle-LLlaTenbe Ans HaX0XAEHUS HanpaBneHWs CMeLLeHNs paBHOBECHS
XVMWUYECKOI peakuun 1 aHanu3 (hakTopoB, BAUSIOLLMX HA CMELLLEHNE XMMUYECKOTO
paBHOBeCUS

OK 01
OK 02
MK 1.3

MK 2.3

MK 2.5
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MpakTnyeckas pabota Ne7 «M3yyeHune 3aBUCMMOCTM CKOPOCTU XUMUYECKOW peakLmmn ot
KOHLLEHTpaLMM pearmpyroLmx BeLWecTB 1 TEMMNePaTypbi».

NabopaTtopHas paboTa Ha BbIGOp:

1 MpakTtnyeckas pabota Ne7.1 «OnpegeneHne 3aBMCUMOCTM CKOPOCTK peakumu ot
KOHLUEHTpaLun pearvpyrowmx BelecTs». MccnefosaHne 3aBMCUMOCTM CKOPOCTM peakumum ot
KOHUeHTpauun. OnpegeneHne KOHCTaHTbl CKOPOCTN peakuum rpagynyeckuM MeTof0oM.

2. MNpakTnyeckasa pabota Ne7.2 «OnpefeneHvie 3aBUCMMOCTI CKOPOCTU peakuun ot
Temnepartypbl». ViccnefoBaHvie 3aBUCMMOCTI CKOPOCTU peakLum oT Temnepartypbl. PacyeT
3Heprum akTnsauum peaxkuum

Tema 1.7. Copep)aHue y4yebHoro matepunana

PacTtBopbl, Teopus

3NEeKTPONNTUNYECKON

auccoymannum v MOHHbIN

06MeH PacTteopbl. Buabl pacTBOPOB MO COAEpXaHWUIO pacTBOPEHHOro BellecTsa. PacTBOPMMOCTb.
lMoHATME 0 gucnepcHbIX cucTeMax. VICTUHHbIE N KONOUAHbIE pacTBOpbl. MaccoBas fonid
BellecTBa B pacTeope. [MoHATME 0 BOJOPOAHOM nokasaTene (pH) pacteopa.
AnekTponuTnyeckasa guccoymayna. CunbHble 1 cnabble 31EKTPONIUTbI, HEANEKTPONNTSI.
Peakunn MOHHOTrO 06MeHa

KoHTponbHasa paboTta 1 CTpoeHue BellecTBa U XMMUYecKue peakuum (no pasgeny 1)

Pa3gen 2. HeopraHuyeckasa xmmums

Tema 2.1. Copep)aHue y4yebHoro matepunana
D N3NKO-XUMUYECKNE MeTannsl. MonoxeHne metannos B Mepnoanyeckor cucteMe XMMUYECKNX 3N1EMEHTOB.
CBOICTBA OC06eHHOCTU CTPOEHMSA 3/IEKTPOHHBIX 060/104eK aTOMOB MeTanoB. O6Lwme gpusmyeckume

17
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HEOPTAaHUICCKHUX
BCIICCTB

cBoMcTBa MeTAIIOB. CIIJIaBbl METAJUIOB. DNEKTPOXUMUUYECKHUH PSANl HAMPSKEHUM METaJIIOB.
XUMUYeCKHEe CBOMCTBA BaKHEHIIIMX METAJUIOB (HATPUH, KA, KaJIbIHA, MATHUHA, aTFOMUHUH,
LUHK, XPOM, KeJIe30, Mellb) U X coequHeHuid. O0Imue crnocoObl MOMyUeHUsT METAIIJIOB.
[IpumeHeHNe METaJUIOB B OBITY U TEXHUKE

Hewmerannbl Ilonoxxenue Hemetannos B [lepuonuueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
JL.1. MenneneeBa u 0COOCHHOCTH CTPOEHUST aTOMOB. DPu3nueckue CBONCTBA HEMETAJLIOB.
AnnoTponusi HeMeTaJIOB (Ha pUMepe KUCIOpoa, cepsl, hocdopa u yraepona). XuMuuecknue
CBOICTBA M MPUMEHEHHUE BAXKHEHIINX HEMETAJUIOB (TaJIoOreHOB, cepbl, a3oTa, Gocdopa,
yriepona U KpeMHHs) U UX COeIUHEHUH (OKCHIOB, KICIOPOACOAEPIKALITIX KUCIIOT,
BOJOPOAHBIX coenuHenuii). [[puMeHeHre BaKHEHIIMX HEMETAJIJIOB U UX COeIMHEHUI

XUMHUECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THIPOKCHIOB,
KUCJIOT, codieil u ip.). ' eHeTnveckas CBsA3b HEOPTaHUUECKUX BELIECTB, MPUHAIICIKAIINX K
Pa3IUYHBbIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB MPOCTHIX BELIECTB, BOAOPOIHBIX
CO€IMHEHUH, BBICIIMX OKCUIOB U THAPOKCUAOB

IIpakTHyeckue 3aHATHA

ITpaxkTuueckas pabora Ne8. « PU3NKO-XUMUYECKHE CBOMCTBA HEOPTAHUYECKIX BEIECTBY.

CocraBieHue ypaBHEHUN XUMUYECKUX PEAKLUN C y4aCTUEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB. METAJUIOB U HEMETAJIOB, OKCUIOB METAJIJIOB, HEMETAJIOB U
aM(pOTEPHBIX 3JIEMEHTOB;, HEOPIraHUYECKIX KUCIOT, OCHOBAHUH U aM(OTEPHBIX THAPOKCHIOB;
HEOPTraHUYECKUX COJEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuétsl Maccel BemecTBa ik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MacCe WIIH
00BEMY OHOTO M3 YUACTBYIOLINX B PEAKLWH BEIIECTB, PACYETh Macchl (00bEMA, KOIMIECTBA
BEIIIECTBA) MIPOAYKTOB PEAKIIMH, €CIIH OTHO U3 BELIECTB UMEET NpUMecH. Perrenne npakTHKo-
OPUEHTHUPOBAHHBIX 3aJJaHHI Ha CBOIMCTBA, COCTAB, MOJY4YCHNE 1 O€30MaCHOE UCTIOIB30BAHUE
BaKHEHIIINX HEOPTaHUYECKHUX BELIECTB B OBITY U MPO(ECCHOHANBHON AESITETbHOCTH YEJIOBEKA

OK 04
IIK 1.3

IIK 2.3

IIK 2.5
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[IpaxkTuueckas pabora Ne9 «CpolicTBa METAJIIIOB U HEMETAJLIOBY.

HCCJ’IGI{OBaHI/Ie (1)I/ISI/I"IGCKI/IX 1 XUMHYSCKHX CBOMCTB METAJJIOB H HEMETAJLJIOB. Pernenue
SKCNECPUMECHTAJIbHBIX 3aa4 IO CBOMCTBaAM XUMHYECKHM CBONCTBAM METAJIJIOB B HEMECTAJIJIOB,
o paCro3HaBaHUIO U IMMOJYYCHHUIO COGI[I/IHGHI/Iﬁ METAJIJIOB U HEMETAJIJIOB

Tema 2.2.

Wnentudukarms
HEOPTaHMYECKIX
BEIIECTB

Coaep:kaHue yueOHOro MaTepuaJa

IpakTnyeckue 3aHATHA

IIpaktuyeckas padora Nel0. «KauecTBeHHbIC XUMHUYECKHE PEAKIINH, XapaKTEPHBIE IJIsI
OoOHapy KeHUs] HEOPTAHMYECKUX BEIECTB (KATHOHOB M aHUOHOB).

CocraBnenne ypaBHEeHUH peakiuii oOHapyskeHust KaTHOHOB [-VI rpynm 1 aHHOHOB, B T.4. B
MOJIEKYJIIPHOU U MOHHOH opmax. Peakunu oOHapy KeHUs] HEOPTAHUIECKUX BELIECTB B
peanbHBIX 00BEKTaX OKPYKAIOIIEH Cpenbl

ITpaxktuueckas pabora Nell «MaeHTudukanms HeOPraHMUECKUX BEIIECTBY.

Pemenne skcriepuMeHTaIbHBIX 337124 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, [0
PACIO3HABAHUIO U MOJIYUYEHHIO COSIMHEHNH METAJIOB 1 HEMETAJUIOB (B3aUMOZIEHCTBIE
THIPOKCHAA ATFOMUHUS C PACTBOPAMU KHCIIOT | menovell,). MneHTndukanus HeopraHmIecKux
BEIIECTB (KaTHOHOB |- VI rpymm i aHHOHOB) C NCTIOIB30BAHNUEM HX (PH3HUKO-XUMHUYECKHX
CBONCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUH.

IIpakTuueckast paboTa Ha BEIOOD:

1. Ilpaktuueckas padora Ne 11.1 « AHanuTHUECKHE peakuu KaTHOHOB [-VI rpymm.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIHI, HCIIOB3yEeMBbIX ISl OOHAPYKEHHsI KATHOHOB | rpymie!
(xanus, HaTpus, MarHusi, aMMonusi), I rpynmer Ha npumepe Oapws, 111 rpynmbl — cBuHba, [V
rpymel — amomMuHus, V rpymnsl — xenesa (11 u 1), VI rpynmer — aukens. Onucanme
HaOJIFO1a€MBbIX SIBJICHUH U COCTABJIEHUE XUMUYECKIX PEAKIIH.

2. Ilpaktuyeckas padora Nell.2 «AHanuTHYeCKHE peakny aHHOHOBY. [IpoBenenue
KaueCTBEHHBIX PEAKIIUA, UCTIOIB3yEeMbIX JJIsl OOHApyKEHUsI aHUOHOB: kapOoHaTta, pocdara,

OK 01
OK 02
OK 04
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cynbharta, cynbdpuaa, HUTpatTa, xnopmnga n gp. OnucaHmne HabnJAEMbIX SBIEHUIA Y
COCTaB/IEHNE XUMUNYECKNX peakLunii

Tema 2.3. Copep>aHue yyebHoro matepmana 4 OK 01
Mpon3sBoAcTBO O6Lwume npeacTaBieHNs O NMPOMBbILLEHHBIX CMOC06aX NOMYyYeHUA XMMUYECKNX BeLLLecTs (Ha OK 07
HeopraHM4yeckumx npuMepe NpPoM3BOACTBA aMMMUaKa, CEPHON KMUCNOTbl). YepHas 1 LBETHAA MeTailyprus.

BeLLecTB. 3HayeHune MpaKTnyeckoe NpMMeHeHne 3N1eKTPOAM3a A8 NOMYyUYeHUS WENOYHbIX, LWeN0YHO3eMeNbHbIX 2

Y NpUMeHeHne B ObITY  MeTannoB v antoMUHMSA. CTEKNO0 U CUNMKATHAsA NPOMBbILLIEHHOCTb. Mpo6aema 0TX0L0B 1
1 Ha MPOM3BOACTBE Mo6OYHbIX MPOAYKTOB

MpakKTnyeckne 3aHATUA
MpakTnyeckasa pabota Nel2. «HeopraHuyeckass XMMns B COBPEMEHHOM MUPEX.

PelleHne NPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHWNIA O PONN HEOPraHWMYECKOW XMMUN B Pa3BUTUM 2
MeLMLMHbI, CO34aHNN HOBbIX MaTepunanos (B CTPOUTENbCTBE U Ap. OTpac/ax

MPOMbILLUIEHHOCTM), HOBbIX UCTOYHWNKOB 3HEPTumn (aNbTePHaTMBHbIE UCTOUYHUKW 3HEPTUn) B

peweHnmn npobaem 3KOIOrMYeCcKom, 3HePreTUYeCKoM 1 NULLEBON 6e30nacHoCTH

KoHTponbHas pa6oTta 2 CBoicTBa HEOpraHMYecKnx BeLLecTs (Mo pasgeny 2) 2

1 Kypc, 2 cemecTp - 29 yacoB (10 T.O.+17 N.3.+2 KTP). 4 yaca camoCcToATe/IbHOM paboThl.

Pasgen 3. TeopeTUYeCKMe OCHOBbI OPraHN4yecKom XMmum 4

Tema 3.1. Copep)aHue y4yebHoro matepmnana 4 OK 01
Knaccugpukauns, MpesMeT opraHNYeckoim XuMmmn: eé BOSHUKHOBEHWE, Pa3BUTME U 3HAYEHWE B NOSTYYEHUU HOBbIX

CTpOeHune BELLECTB U MaTepuanoB. Teopusi CTPOEHNS OpraHNYecKnx coeanHeHnin A.M. byTtnepoBa, eé

N HOMEeHKnaTypa OCHOBHble MonoXxeHUA. CTPYKTYpHbIe (hOPMY /bl OpraHMYecKnX BelecTs. Fomonorus,

OpraHNyeckunx BELLECTB  n3omepusa. XUMMUYecKas CBA3b B OPraHMYeCcKUX COeANHEHUAX: KPaTHble CBA3M, a- U M-CBA3MW. 2

MpefcTaBneHne 0 KNaccugmKaymm opraHnYeckmx BewecTs. HoMeHknaTypa opraHuyeckux
CoeauHeHuiA (cucTemaTmyeckas) n TpUBMaNbHbIE Ha3BaHUA BaKHeWLWNX NpeAcTaBuTenel
KNacCOB OpraHMYecKnX BeLLecTB



IpakTuyeckue 3aHATHA

[IpakTuyeckas padora Nel3. «HoMeHkIaTypa OpraHUYeCKUX BEIECTBY.

OsHaxomuieHHe ¢ 00pa3naMi OpraHMYeCKUX BEIIEeCTB U MaTepUalaMH Ha UX OCHOBE,
MOZETHPOBAHIE MOJIEKYJI OPraHNYECKUX BEIeCTB, HAOMIOAEHUE U OIUCAHNE
J€EMOHCTPALMOHHBIX OMBITOB MO MPEBPALLEHUI0 OPraHUUECKUX BEIIEeCTB [IPU HarpeBaHUU
(maBnenue, oOyrnuBanue u roperne). CocraBiieHHe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(bopMyJT OpraHMYECKUX BEIIECTB OTAEIBHBIX KJIACCOB, HCIIONb3Ysl UX HA3BAHUS 110
CHUCTEMATHYECKOW U TPUBHAJIBHONH HOMEHKJIATYpe (3TWICH, alleTUJICH, TIHLEPHH, (PeHOT,
dopmanbaerua, ykCycHast KHCIOTa, MIMIUH). Pacyersl npocTeiimeit GopMyibl OpraHn4ecKoi
MOJIEKYJIbI, HCXOZs M3 3JIEMEHTHOTO cocTasa (B %0)

Pazaen 4. Yriesoaopoabt

Tema 4.1.

YraeBogopoabl U ux
MPUPOAHBIC UCTOUYHUKHU

Coaep:kaHue yueOHOro MaTepuaa

IIpenenbHbIe yriieBOROPOAHI (AIKaHbBI): COCTAB M CTPOSHHE, TOMOJIOTHIECKHH psin. MeTaH u
3TaH: COCTaB, CTPOEHHE, PU3NIECKIE U XUMHUYECKHE CBONCTBA (PeaKLn 3aMELIeHHUS U
TOPEHUs), HAaXOXKICHUE B TIPUPOJIE, MTONyUeHHE U IPUMEHEHNE

HenpenenbHele yrieBogopoab! (aIKeHbI, aIKaIUeHbI, aJIKUHBI).

AJNKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH Psii. DTUJIEH U NIPOIIIIEH: COCTAB, CTPOEHUE,
¢dusnveckre 1 XUMHUECKHE CBOHCTBA (PEaKK IUIPUPOBAHNS, TaJIOr€HUPOBAHMS,
THAPATALUH, OKHCICHHS U TTOJIMMEPU3ALNH ) TTOJYISHNE U IPIMEHEHHE.

Ankanuensl: Oytaguen-1,3 u merundOyranuen-1,3, XUMU4IecKoe CTPOCHHUE, CBOMCTBA (PeaKIIHst
NOJIMMEPH3ALHH), TPUMEHEHHE (11 CHHTe3a MPUPOIHOTO U CHHTETHYECKOrO Kay4dyKa U
PE3UHBI).

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKUH Psii. ALETHIICH: COCTaB,
XUMHYECKOE CTPOCHUE, (Pr3HUecKre U XUMUIECKHUE CBOHCTBA (PeaKUy THAPUPOBAHMS,
rajIOTeHUPOBAHUS, THIPATALIUHI TOPEHHUS), TTOJyYeHHE U MPUMEHEHHe (MCTOUHUK
BBICOKOTEMIIEPATYPHOT'O IFIAMEHH /ISl CBAPKU M PE3KU METAJUIOB)
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Apomatudeckue yriieBonopoasl (apeHbl). BeH30a u Tonyos: cocTas, CTpoeHue, Pr3HUecKue U

XUMHYECKHE CBOHCTBA (pEaKLMH raJIOreHUPOBAHUS 1 HUTPOBAHMS), TOJTyYeHHE U TPUMEHEHHE.

TokcnyHOCTH apeHOB (BiIMsiHUE OCH30JIa Ha OpraHu3M 4enoBeka). | eHeTndeckas CBsI3b MEXKAY
yIIEBOAOPOAAMH, TIPUHAJIEIKAIIUMHE K PA3IHMYHBIM KJIACCaM.

[TpuponHble HICTOYHUKH yriieBogopoaoB. [IpuponHslii ra3 u nomyTHble HePTAHBIE Ta3bl. HedTh
u e¢ nporncxoxxaenue. CriocoOb! nepepaboTKu He(PTH: MePEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTanuTHueckuii), muponus. [Ipoaykrel nepepaboTk HeTH, UX IPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yrosib 1 MPOAYKTHI €ro nepepadoTku

Tema 4.2.

DuzuKo-x UMHUUECKHE
CBOMCTBA
YIJIEBOAOPOIOB

Coaep:kaHue yueOHOro matepuaJa

IpakTHyeckue 3aHATHS

[IpaxkTuueckas pabora Nel4«CBoiicTBa yrieBonopoOIOBY.

TpuBnanbHas 1 MEXIyHAPOAHAS HOMEHKJIATYpPa, XUMHUYECKHE CBOHCTBA, CIIOCOOBI TIOJTYUEHUS
yri1eBo0poAoB. MoaennpoBaHue MOJIEKYJ M XMMUUECKHUX PEBPAIleHNI yTIeBOIOPOaAOB (Ha

npUMepe 3TaHa, STUIIEHA, AalleTHICHA U JIP.) U raJIOTeHOMPOU3BOAHBIX. KauecTBeHHBIE peakium
yIIEBOAOPOAOB PA3JINYHBIX KI1accoB (oOeciBeunBaHe OPOMHOI UM HOJHOW BOJBI, PACTBOPA
IepMaHraHaTa Kajus, B3aUMOAEHCTBHE alleTHIIeHa C aMMHA4YHBIM PACTBOPOM OKcuaa cepedpa

(1)), xauecTBeHHOE OOHAPYKEHUE YIIIepOAa U BOJOPOJA B OPTaHHMUYECKUX BEIECTBAX.

[Nonyuenne >TUNeHA U3 3TaHONA B TaOOPATOPHH U U3YUYEHUE €0 (PU3MUECKUX U XUMHYECKUX
cBoiictB. CocTaBieHHe peakLnii NPUCOeIUHEHNUs] U OKUCIEHHs Ha TpuMepe 3TuiieHa. PelieHue
PaCUETHBIX 337a4 C UCIOJIb30BAHUEM INIOTHOCTH ra3oB 110 BOAOPOAY U BO3AYXY

OK 02
OK 04

KonTtposbHas padora 3

Teopus cTpoeHNST OPraHUYECKUX COSTUHEHUH. YTIeBogopo sl (110 pa3aenam 3 u 4)

Pa3zpen S. Kuciopoaocoaep:kamue opraHHueCcKue COeANHEHHs
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Tema 5.1.

Crnuptsl. @eHon

Coaep:xkaHue y4eOHOro matepuaJa

[IpenenbHbIe OMHOATOMHBIE CTUPTHI (METAHOJ U 3TAHOI): CTPOCHUE, (PU3HuecKkue u
XUMHYECKHE CBOHCTBA (pPEaKLMH ¢ aKTUBHBIMH METAJIJIAMH, TaJIOT€HOBOAOPOAAMHU, TOPEHHE),

OK 01
OK 07
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IpuMeHeHre. BogopoaHble CBA3U MEKAY MOJIEKYJIaMHU CIUPTOB. PU3NONOrHYecKoe AEHCTBIE
METAaHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbIe CITUPTHI (3TUIEHTIINKOIb U TIULEPUH): CTPOEHHUE, (U3MIECKIE U XUMUYECKHE
CBOWCTBA (B3aMMOMEHCTBHE CO LISTOYHBIMU METAJJIAMH, KAYeCTBEHHAsI PEAKIIHs Ha
MHOTOATOMHBIE CIIUPTHI). PHU3HOIOrHIecKoe NeHCTBIE HAa OpraHu3M 4yenoseka. [lpumeHeHne
[JIMLIEPUHA U STUJICHTJIUKOJIS.

®enon. CTpoeHue MOJIEKYIIb, GU3NIECKHE U XUMHYECKUe CBOMCTBA (peHoma. TOKCHIHOCTD
(deHomna, ero Gusnonornueckoe nelHCTBIE Ha OpraHu3M denoseka. [Ipumenenue genomna

Tema 5.4.

DuznKo-XxUMHUYECKHIE
CBOICTBA
KHCJIOPOAOCOAEPIKALLUX
OpraHUYeCKHUX

COe AMHEHUH

Coaep:kaHue yueOHOro matepuaJa

IpakTnyeckue 3aHATHS

[IpakTuyeckas padora NelS. «HoMmeHkIaTypa KUCIOPOAOCOAEPIKAIINX OPTaHUIECKUX
COEITUHEHUI.

TpuBuanbHas 1 MEXITyHAPOAHAS HOMEHKJIATYpa, XUMHUYECKHE CBOHCTBA, CIIOCOOBI TIOJTY4EHUS
CHHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCJIOT U 3(QHUPOB, aNbAeTHAOB U KeTOHOB. CocTaBieHne
CX€M peakiuii (B TOM YHCIIE TIO NMPEIIOKEHHBIM LIEOYKaM MPEBPALICHNN ), XapaKTePU3YIOIIUX
XUMHYECKHE CBOHCTBA KUCIOPOAOCOAECPIKALINX OPraHNUECKUX COSTUHEHNI

[IpaxkTuueckas pabora Nel6. «Xumuueckne u pusnueckue CBOHCTBA KUCIOPOIOCOAEPIKALIIX
OpPTaHUYCCKUX COCTUHCHUA.

[IpoBenenne, HAOMOAEHNE U ONTUCAHNE IEMOHCTPALIMOHHBIX OMBITOB. TOPEHUE CITUPTOB,
Ka4eCTBEHHbBIE PEAKLIUN OHOATOMHBIX CIIUPTOB (OKUCIIeHHE 3TaHoda okcunoM mean (11)),
MHOTOATOMHBIX CITUPTOB (B3aUMOJEHCTBHE IIHLeprHa ¢ ruapokcunom mean (11)), anpaerunon
(okuCIIeHNe aMMHAaYHBIM pacTBOpoM okcuna cepedpa(l) u rugpoxcunom mean (1),
B3aUMOJIEHCTBHE KPaXMaJa C HOAOM), H3y4eHHe CBONHCTB PaCTBOPA YKCYCHON KHCIIOTHI.

[IpakTHueckoe MpUMEHEHHEe STUIICHIJINKOJISA, TIUIepuHa, ¢peHona. [Ipumenenue
dopmanbaernna, aneraibaeruaa, YKCyCHOH KHCIOThL. PemmeHne sKCriepuMeHTaIbHBIX 3a71a4 110
U3YUYEHHIO (PU3MKO-XUMHUYECKHUX CBOMCTB KHCIOPOAOCOIEPIKAIMUX OPTAHUIECKUX COCTUHEHNN

OK 01
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KonTtpoabsnas padora Ned CTpykTypa U CBOWCTBA OPraHMYECKHUX BEIIECTB (TI0 pasneny S)

2 kypc- 68 yacos (32 yaca T.0.+32 yaca I1.3.+4 K.P.) 4 yaca camocTosiTe1bHOI1 padoTHI.

3 cemectp 32 yaca (14 yacos T.0.+16 yacos I1.3.+2 K.P.) 4 yaca camocTositeibHOI padoThbI.

Tema 5.2.
Anbpaeruanl.
KapOoHOBBIE KHUCITOTBI

Crnoxable 3¢upbl

Coaep:kaHue yueOHOro matepuaJa

Anpaeruasl U KeToHbI ((OpMaIbIET U, aleTalbACeTH I, alleTOH): CTPOSHHE, PU3UIECKUE U
XUMHYECKUE CBOHCTBA (PEaKLIMU OKUCIICHUS] K BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEaKLIIH),
NOJIy4€HHE 1 IPUMEHEHHE.

OnHOOCHOBHBIE MTpeeNbHbIe KAPOOHOBBIE KUCIOTHI (MypaBbHHAS U YKCYCHAsI KUCJIOTBI):
CTpoeHHue, (PU3nUecKre 1 XUMHUIECKHEe CBOHCTBA (00IIMe CBONWCTBA KUCIIOT, PEaKIs
sTepudpuKaLum), NoTyueHne u npumeHeHrne. CTeaprHOBasi U OJIEMHOBAST KUCJIOTHI KaKk
NPEACTABUTENN BBICIINX KAPOOHOBBIX KUCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT,
UX MOKOLIEE NTEUCTBUE.

CrnoxHble 3¢ UpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. I maponus ciaoxHbIX 3¢upos. XKupsL
I'moponus xxupos. IIpumenenue xxupos. buonoruyeckas ponib ;KUpOB

OK 01
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Tema 5.3.

VYrineBoanl

Coaep:kaHue yueOHOro matepuaJa

YrneBoasl: coCTaB, KiacCU(pUKalUs yrieBoaos (MOHO-, TU- U oiucaxapuasl). [ mokosa —
NPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOSHHSI MOJIEKYJIbL, (PU3MYeCKUe 1 XUMHUYECKUEe
CBOWCTBA TJIFOKO3BI (B3auMozeicTeue ¢ ruapokcunom meau (1), okucneHrne aMMuavuHbIM
pactBopoM okcuaa cepedpa (1), BocctaHOBNIEHUE, OPOKEHHUE TIFOKO3bI), HAXOXKICHUE B
NpUpOJE, MPUMEHEHHE TJIFOKO3bI, OMOJIOTHYECKast POJib B KH3HEAESITEIbHOCTH OPraHu3Ma
yenoBeka. PotocuHTe3. PpyKTO3a KAK H30MEP MNIFOKO3BI.

I[I/IcaXapI/II[bII caxapoaa, MaJibTO34a. BoccranasnuBaromnye 1 HEBOCCTaHABINBAIOIIIIIE
Aucaxapuabl. anponm AUcCaxapuaos. Haxoxnenue B npupoac U NIpUMEHCHUEC.

ITonucaxapunpl: Kpaxmas, IIUKOTeH U LelTos03a. CTpoeHne MaKpOMOJIEKYJI KpaxMada,
INIMKOTeHA U LEeJUTI0JI03bl. PU3nueckre CBONCTBA KpaxMaia U LeJUTI0J03bl. XUMUUeCKHe
CBOMCTBA KpaxMaJia. THAPOJIHN3, KAYECTBEHHAS PEAKIUS C HOIOM. XUMHUYECKHE CBOMCTBA

OK 01
OK 02
OK 04
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LIEJUTFOJIO3b: THAPOIIN3, IOTydeHue 3UpoB LesTroI03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, aLIETATHBIN LIETK)

Pa3znen 6. A3oToconep:Ramue opraHu4ecKne coeHHEHHUs 6
Tema 6.1. Coaep:kaHue yueOHOro matepuaJa 6 OK 01
AMUHBL AMUHBI: METUJIAMUH — IIPOCTEUIINI NPEACTaBUTENIb AaMUHOB: COCTAaB, XUMHUUECKOE CTPOEHHE, OK 02
H3UYEeCKHUe U XUMHUYeCKHEe CBOMCTBA, HAXOXKEHUE B IPUPOAE.
AMUHOKHUCJIOTHL ¢ ’ pup OK 04
5 AMHMHOKHCIIOTBI KaK aM(pOTEPHbIE OpraHuveCKie COeAMHEeHNs. PU3nvecKne 1 XUMHYECKUe
eJIKU -

CBOWCTBA AMHHOKHCIIOT (Ha pUMepe TIINIKHA). bronornueckoe 3Ha4YeHIE AMHUHOKHUCIIOT. 4

IlenTuaer.

benku xak npupoaHsle monumepsl. [lepBudHas, BTOpUYHAS U TPETHYHAS CTPYKTYpa OENKOB.

XuMHIUECKHe CBOHCTBA OEJIKOB: TUAPOIIN3, JEHATYpALHs], KAYeCTBEHHBIE PeaKLIUU Ha OesKu

IpakTHyeckue 3aHATHS

ITpaxkTuueckas pabora Nel7. «CBoHCTBa a30TOCONEPIKAIINX OPTAHUIECKUX COSTUHEHHITY.

2

Du3nuecKkrue 1 XMMUYECKIE CBOMCTBA AMUHOB (PEaKLUU ¢ KUCIOTAMH U TOPEHHS) U

aMHUHOKHUCIIOT (Ha npuMepe riuiuHa). HaGmoneHne u onucanye N1eMOHCTPALMOHHBIX OMBITOB!

AeHaTypanus OeKOB MPU HArPEBAHUH, LIBETHBIE PEaKLH OEJIKOB
KonTponbnas padora NeS CtpykTypa 1 CBOICTBAa OPraHMYECKHX BeLIeCTB (TI0 pasaenam 5-6) 1
Paszpen 7. BbicOKOMO/IEKY ISIPHBIE COETUHEHUS 4
Tema 7.1. Coaepxanue yueOHOro MmaTepuaga 4 OK 01
[InacTmMacchL. IpakTH9YeCKHE 3AHATHS 4 OK 02
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Kayuykun. BonokHa

MpakTnyeckasa pabota Nel8. «CuHTe3, aHann3 1 Knaccugukaums BbICOKOMONEKYNAPHbLIX
COeVHEHNA»

OCHOBHbI€ MOHATUA XUMUUN BbICOKOMONEKYNAPHbIX COEAUHEHWIA: MOHOMEP, NONUMep,
CTPYKTYpPHOE 3BEHO, CTEMEeHb NOMMepmM3aLmmn, cpefHsas MonekynspHas macca. OCHOBHbIE
MeTO/lbl CUHTE3a BbICOKOMOEKYNSPHbIX COEANHEHWNIA - MONMMEPU3ALUA N NONUKOHAEHCALUS.

O3HakoM/ieHVe ¢ 06pasuaMy NPUPOAHBLIX U UCKYCCTBEHHBIX BO/IOKOH, NIacTMacC, KayyyKoB:
nnactMacchl (NOANITUNEH, MONUMPONUIEH, MONNBUHUAXNOPUA, NONUCTUPON); HATYPaIbHbIA 1
CMHTETMYECKME KayuyKun (ByTaMeHOBbIN, XIOPONPEHOBLIA U M30MPEHOBbLIN); BOMOKHA
(HaTypanbHble (XN0MNOK, LepCTb, WENK), UCKYCCTBEHHbIE (aueTaTHOe BOJIOKHO, BUCKO3a),
CMHTeTMYecKuMe (KanpoH 1 NaBcaH)

MpakTnyeckasa pabota Nel9. «lMeHeThyecKasd CBA3b MEXAY K/lacCcamm OpraHnYecKmx
COeAUHEHWNI».

PelleHune LenoyeKk npespaLieHnii Ha FTeHeTUYECKYH0 CBA3b MEXJAY KiaccaMy OpraHnyYeckmx
COeflMHEHWI C COCTaBNeHNEM Ha3BaHWN OpPraHMyYecKUxX COeJMHEHU NO TPUBMUANIBHOW UK
MeX/[yHapoAHOW cucTemaTU4eCcKOn HOMeHKaType. PelleHne pacyeTHbIX 3a4ay no
ypaBHEHMAM peakLumnil C y4acTUeM OpraHUYecKmx BeLLecTB

MpoteccnoHaibHO OPNEHTUPOBAHHOE CoAepXkaHne (cofep>kaHne NPUKNaLHOro Moayns)2

Pasgen 8. Xumunsa B 6bITY U NPON3BOACTBEHHON AeATENbHOCTU Ye/l0BeKa

Tema 8.1.

CopaepxaHue yuye6HOro matepuana

OpraHuyeckue BelecTea [paBunia 3KONOrMYECKU LLenecoobpasHOro noBefeHUs B ObITY U TPYAOBOW AeATENbHOCTU B

B XXU3HELEeATEe/IbHOCTH
yenoBeKa.
Mpon3BoACTBO U
npvMeHeHune

LLeNsIX COXpaHeHWsi CBOEro 3[,0P0Bbs U OKPYXKatoLlei MPUPOAHOIA cpefbl, ONMACHOCTb
BO3/e/iICTBMS Ha XKUBble OPraHn3Mbl OPraHMYeCKMX BELLECTB OTAe/bHbIX KNacCcoB
(yrneBogopoabl, CMpThl, eHONbI, X/I0POPraHnyeckne NPon3BoAHbIe, anbaernibl v ap.),
rnokasaTe/b NpefesbHO A0MNYCTUMOM KOHLIEHTPALMU U ero UCMO/Nb30BaHMUE.

BuoopraHunyeckue coeanHeHuns. MpumeHeHne 1 6Uonormyeckas ponb yrnesogos. OKUcneHune

48

12

OK 04
MK 13

MK 2.3

MK 2.5

OK 01
OK 02
OK 04
OK 07
MNK 1.3
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OpraHNYeckKux BELLECTB
B MPOMBILLUTIEHHOCTH

Tema 8.2.

Xnmunyeckue
TEXHO/I0T UK

B MOBCEAHEBHOIA

1 NpoteccMoHanbHOM
LeATeNIbHOCTU YenoBeka

YIrNEBOA0B - UCTOYHUK 3HEPTUM XKIMBbIX OpraHn3moB. O61acT NPUMEHEHUS aMUHOKUCIOT.
MpeBpalyeHns 6eNKOB NULWM B opraHm3ame. buonormyeckne QpyHkumm 6enkos. buonornyeckume
DYHKUMN XKMPOB. PONb OpraHNYeCcKom XMMNKN B PeLLIeHNN Npo6aemM NULLEBO 6e30MacHOCTH.

HyKnenHoBble KNCNOTbI: cOCTaB U CTpoeHne. CTpoeHne HyKneotnaos. CoCcTaB HYKNENHOBbIX
kucnoT (AHK, PHK). Ponb HYKNenmHOBbIX KAC/OT B XXU3HELEATENIbHOCTN OPraHn3MoB

MNMpakKTnyeckne 3aHATUA

MpakTnyeckas pa6ota Ne20. «Mpon3BOACTBO Y NPUMEHEHNE OPraHUYeCcKMX BelecTs B
MPOMbILLIEHHOCTU».

Mpon3BOACTBO MeTaHoNa, nepepaboTka He(hTu. MONNITUNEH KaK KPYMHOTOHHAXHbIA NPOAYKT
XUMWUYECKOTro NPoM3BOACTBa. MpuMeHeHMe 3TuneHa. MpPon3BOACTBO M NPYMEHEHUE KayyyKa M
pe3nHbl. CUHTETMYECKME N UCKYCCTBEHHbIE BONOKHA, X CTPOEHWe, CBOMCTBA. MpaKTunyeckoe
MCMoNb30BaHMe BONOKOH. CUHTeTUYECKMe NAEHKN: N30NSUUa AN NPOBOAOB, MeMGpaHbl Afs
OMpecHeHWs BOAbI, 3aLUTHbIE NAEHKN ANS aBTOMOOWNENA, NNacTblpy, XMPYpPruyeckmne noBssKu.
HoBble TEXHONOrUW fanbHeillero coBepLeHCTBOBaHMSA MONVMEPHbBIX MaTepnanos

Cofiep>aHune yuebHOro matepumana

Ponb xmuMum B 06ecrneyeHnn 3K0ONOrMUYECKOon, 3HepreTMUYECKOl 1 NuLLLeBol 6e30NacHOCTH,
pPasBMTUN MEAULMHBI, CO3AaHNN HOBLIX MaTepuanoB (B 3aBUCUMOCTH OT BUAA
npoeccMoHanbHO AeATeNbHOCTM), HOBbIX MCTOMHMKOB 3HEPTUMN (aNbTePHATUBHbIE UCTOUYHUKN
3Heprun). NMoHATUE 0 HayUHbIX METOAax MO3HAHWSA BELLECTB U XUMUYECKUX peaKLUiA.
MpegcTaBneHmsa 06 06LIMX HAYYHbIX MPUHLMNAX NPOMbILIIEHHOTO NONYYEHUSA BaXKHEALLNX
BelecTB (Ha NpMMepax NPOM3BOACTBA aMMMaKa, CEPHOM KMCNOTbI, MeTaHO/aA).

UenoBek B MMpe BELLECTB, MaTEPMUANOB N XUMUUYECKNX PeakLnii: XMMNS 1 3L0POBbE YeN0BeKa:
npasuaa 6€30MacHOr0 MCNO/b30BaHUS IEKAPCTBEHHbLIX MPenapaToB, 6bITOBON XMUM B
MOBCeLHEBHOM XMN3HW. BbITOBas XMMUYecKas rpaMOTHOCTb

MpakTnyeckne 3aHATUSA

MK 2.3

MK 2.5

OK 01
OK 02
OK 04
OK 07
MK 1.3

MK 2.3

MK 2.5
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[Ipaxktuueckas paborta Ne2 1. «IIpuMeHeHNEe XMMUYECKHX BEIECTB U TEXHOJOTHH C yUE€TOM
Oyayuieit nmpodeccuoHaTbHON AeSITEIBHOCTI.

Pemenne Keﬁc-sanaq Mo TEMaM: MUIIEBLIC NIPOAYKTBL, OCHOBBI PAIUOHAJIbHOI'O IMUTAHUA,
BasKHeHIIe CTPOUTEJIbHBIC U KOHCTPYKIHNOHHBIC MATCPHAJIBI, CEIbCKOXO3SIHCTBEHHOE
MPOU3BOACTBO, KPACKH, CTCKIIO, KEPpAMHKA, MaTCPUAJIbI AJIS SJICKTPOHUKH, HAHOMATCpPUAJIbI,
TCKCTUJIBHBIC BOJIOKHA, UCTOUYHUKU SHEPTHUUN, OPraHUICCKUEC U MUHEPAJIBHBIC yz[o6peHI/I$1,
JICKAPCTBCHHBIC U KOCMETUYCCKUEC MPETIAPaThl, ObITOBAS XUMUs, MaTEPpUAJIbl U3 UCKYCCTBEHHBIX
U CHHTCTUYCCKHNX BOJIOKOH.

3amura: IlpencrasneHne pe3ybTaToB peLIeHNus Keic-3a1a4 B opMe MUHH-TOKIaa
(momyckaeTcs HCIONBb30BaHNEe rPpaQUUECKUX U MPE3EHTAIIHOHHBIX MaTEPUAJIOB)

KonTponbnast pagora Ne6. Xumus B ObITy 1 POU3BOICTBEHHOH IEATENbHOCTH UelloBeKa (1o pa3nenam 7-8) 1
4 cemecTp 36 yacos (18 yacos T.0.+16 yacos I1.3.+1 K.P.+ 1 K.P. npome:xxyTouHas aTTecTaums)
Pasznen 9. UcciienoBanue n XuMH4YecKHil aHAIH3 00beKTOB OHOcdepbl U TexHoc(epbl
36
Paszaen 9.1.° HcenienoBanue 1 XUMHYECKHIi AHATH3 00bEKTOB OHOC(epb
Tema 9.1.1. Coaep:kaHue yueOHOro matepuaJa 8 OK 01
OcHoBel 1abopaTopHoii | [IpaKkTHYeCKHE 3aHATHS K 1.3
NPAKTUKH B 0 Sora 32 <O z -
axkTtuyeckas padora Ne22 «OcHOBBI 1a00PaTOPHON NPAKTUKID).
npo¢heCCUOHABHBIX p P PATOPHOM Tipa 5 K 2.3
nabopaTopHsiX JlaboparopHas mocyna u XuMuueckne peakTuBbl. OCHOBHBIE JTA0OPATOPHBIE OMEPALIUH.
Jlaboparoproe obopynosBanue. TexHnka 6€30MaCHOCTH U NpaBuIiIa padoThl (TIOBEACHNUS ) B 1K 2.5
nadopaTopuu
IIpakTHyeckue 3aHATHS
6

IIpakTuueckas pabora Ne23 «DkcnepuMeHTa bHAS XUMHUS: PACUEThI, AHAJIN3 TaHHBIX U
IIPEICTaBICHUE PE3YJIBTATOBY.
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BrInosHEeHNE TUIIOBBIX PACYETOB IO TEMATHKE SKCIIEPUMEHTA (BBIXOJ MPOAYKTA PEAKLIUH,
Macca HaBecku, o0beM pactBopurensi). O0padoTka TaHHBIX, aHAIHM3 U OLICHKA MX
IOCTOBEPHOCTH (BBIUHCIICHUE CPEIHErO 3HAUSHUS SKCIIEPUMEHTAIbHBIX TaHHbIX,
norpemrHocTH). [IpencraBienne pe3ynbTaToB SKCIIEPUMEHTA B pa3IndyHOl popme (Tabnuna,
rpaduK, OTUET, JOKJIA/, IPE3CHTALIHS)

Tema 9.1.2.

XUMHUYECKHN aHAIN3
npoO BOIBI

Coaep:kaHue yueOHOro MaTepuaJa

Knaccudukanmst mpod BozbI O BUAY U HA3HAYSHUIO, HCXO/S U3 €€ XMMHUYECKOTIO COCTABA.

OpranonenTuuecknue CBOHCTBA (3amax, IPO3pavHOCTb, [IBETHOCTb, MyTHOCTbD) BOJBL
KucnotHocTs 1 menouHocTs Boabl. pH cpenbl u MeTonsl ee onpenenerus. JKecTKoCcTb BOABI U
MeTozbl ee onpenenerns. CyIHOCTb METOla THTPOBAHUSL.

Buner skecTkoCTH BOIBI (BpEMEHHASI U TIOCTOSIHHAS ). JKECTKOCTh BOZIBI KaK MPUYUHA BbIMAIECHUS
0CaIKOB MJIN 00Pa30BaHUS CONEOTIIOKEHNUH, NUMEIOIIIX MECTO B OBITY M Ha IPOU3BOACTBE.

CocTaB cosell, BbI3bIBAIOLINX KECTKOCTb BOAbI. XMMUYECKHE MPOLECCHI, YCTPaHSIOIINe
JKECTKOCTb BOABL. Y PaBHEHUsI XUMUYECKUX PEAKLNMI, HIUTFOCTPUPYIOLIUX MPOLECCHI,
MPOUCXOAIINE IPU YCTPAHEHHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM KeCTKOCTU ObITOBBIMHU H
xumMudeckumu crocodamu. CriocoOb! yCTpaHEHHsI TOCTOSTHHOM JKECTKOCTH

IpakTHyeckue 3aHATHS

IMpakTuueckas padbora Ne24 «KoHIeHTpalusi paCTBOPOBY.

Crioco0bl BeIpaKeHHsT KOHIIEHTPALIMH PACTBOPOB: MacCOBasi OJIsI PACTBOPEHHOTO BELIECTBA,
MOJISIPHAs M MOJIsIIbHASL KOHLIEHTpauuu. Turp pacteopa. Pelenne npakTuko-
OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aaHUI HA PacUeT KOHLICHTPALUN 3arps3HOIUX BELIECTB
U UX CPaBHEHHUE C MPeebHO NomyCcTUMbIMU KoHLeHTpamsivu (I1/1K)

OK 01
OK 02
OK 07
IIK 1.3

IIK 2.3

IIK 2.5
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[IpaxkTuueckas pabora Ne25 «HMccaenoBaHne XUMHYECKOTO COCTaBa Ipod BOIBI.
Jlaboparopnas paboTa Ha BEIOOD:

1. Jlaboparopuas pabota No25.1 «OuncTka BOAbI OT 3arpsisHeHU». MICoIb30BaHNe METOIOB
¢bunbTpOBaHUS U anCOPOLINH I OTACNICHUS 3arps3HEHUH B HcciIenyeMoi pode Boasl. Beibop
METO/a OUYHCTKH B 3aBHCUMOCTH OT BH/A 3arpsisHeHus. CpaBHeHHE 3PP eKTHBHOCTH Pa3TUIHbIX
METOHOB OUUCTKU BOABI B PA3HBIX YCIOBUAX (B .]'Ia60paTOpI/II/I, B JOMAIITHUX U ITOJEBBIX
YCIIOBHSIX).

2. Jlaboparopnast pabota No25.2 «Onpenenenne pH Boasl u ee KUCIOTHOCTHY. OnpeneneHue
pH cpeabl ¢ nOMOIIBKO YHUBEPCAIBHOIO HHANKaTOpa. Mcnoib30BaHue TUTPOBAHUS AJIs1
ornpeneneHus KucaoTHocT. Onpenenenue oOmeil KUCIOTHOCTH BOBI, pacueT CBOOOIHOM
kucinotHoctn. Onpenenenne odmme 1 cBodonHoM menouHocTH. CocTaBieHne ypaBHEHUH
peaxuui, MPOTEKAIIINX TIPU ONPEASIEHUN KUCIOTHOCTH/ IEIOYHOCTH TTPOO BOJIBL.
YcranoByieHHE Cr1OCOOOB UCTIONB30BAHUS UCCIIEIOBAHHBIX MPOO BOABI B JKU3HENESTEIbHOCTH
4eJI0BEKa, HA OCHOBE MOJy4YEeHHbIX JaHHBIX O COCTaBE.

3. JlaboparopHas padota Ne9.5.3 «OnpeneneHue 5keCTKOCTH BOJbI U CIIOCOOBI €€ YCTPAHEHUSY.

CriocoObl yeTpaHeHUs BCEX BUIOB KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEH JKECTKOCTH.
Pemenue skcnepuMeHTaNbHON 3a1a41 HA BBIABJICHUE BPEMEHHON U MOCTOSHHOM JKECTKOCTH
BoAbl. OleHKa BEPOATHOCTU YCTPAHEHUSI BCEX BHIOB JKECTKOCTH B IOMAIITHUX yCIOBHSIX

Tema 9.1.3.

XUMHUYECKUN KOHTPOJIb
KaueCTBa MPOAYKTOB
MUTaHUSA

Coaep:kaHue yueOHOro MaTepuaa

KadecTBeHHBII XUMHUYECKHIT COCTaB MPOAYKTOB MUTaHus. BemmecTsa, GanmbCcupuuupyrorime
MPOAYKTHI TUTAHUS, U BEIIECTBA, 3arPsI3HAIOLINE MPOAYKTHI nutanus. OnpeneaeHne
3arpsA3HAIIINX XUMUYECKUX BELIECTB B MPOAYKTAX MUTAHUS, ONPEAECICHHUE BEIECTB, HE
3asBJIEHHBIX B COCTABE MPOAYKTOB MUTAHUSA.

IIpakTHyeckue 3aHATHS

OK 01
OK 02
OK 07
IIK 1.3
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IIpaxkTuueckas pabora Ne26 «OpraHndeckne U HEOPraHUYECKHE BEIIECTBA, BXOISIINE B COCTAB
MPOAYKTOB MUTAHUS.

Omnpenenenne cocrasa OO HA CONEPIKAaHUE MAKPO U MUKPO3IeMeHTOB. M3yuenne
NPEIJIOKEHHBIX MPETroiaBaTesieM OO Ha MPEeaIMeT XHMUIECKOTO COCTaBa, ONPeeNeHUe
J0JIel OT CYTOYHOH HOPMBI MaKpO U MHUKPO3JIEMEHTOB B YKa3aHHOM OJTIOJIE.

Pemenne MPAKTUKO-OPUEHTUPOBAHHBIX 3a4a4 IO KYJIPIHapHOfI TEMATUKE PA3JIMIHBIX TUIIOB

IIpakTuueckas pabora Ne27 «MccnenoBaHne XUMHUUECKOTO COCTABA MPOIYKTOB IUTAHUSY.
Jlaboparopnas paboTa Ha BEIOOD:

1. JTaboparopHas padorta Ne27.1 «OOHapykeHHE HUTPATOB B MPOAYKTAX MUTAHUS.
HUccnenoBanne MaTepHaioB MOJYKOJINYECTBEHHBIM METOZIOM OMNPEIeIeHHsI HUTPATOB C
UCTIOJIb30BaHNEM audeHmiaMruHa (KOPHETUIOIbI OBOIIEH, JIUCThSI U KOUEPhIKKA KaITyCThI,
10AbI GPYKTOB). AHAIN3 YPOBHS 3arpsiI3HEHHUS] HUTPATAMH 10 HHTEHCUBHOCTH OKPAIIHMBAHHS
MPOAYKTOB PEAKLIUU.

2. JlaboparopHas paborta Ne27.2 «MccnenoBaHue MpOAYKTOB MUTAHUS HA HAJIMYHE YTIIEBOIOBY.
Hccnenosanue MONOYHBIX NPOAYKTOB HAa HAIWYME KpaxMana. Mcciaenosanue NpoayKToB Ha
HaJIU4YHE I'TFOKO3bI

IIK 2.3

IIK 2.5

KonTtposbHnas paGora Ne6. Xumudeckuil aHanus.

Tema 9.1.4.

XUMHUYECKHN aHAIN3
npod MOYBbI

Coaep:kaHue yueOHOro MaTepuaa

Knaccudukanms moys o BUAY U HA3HAYEHHUIO, UCXOMS U3 XUMUYECKOT'O COCTABA.
Unentndukarus npoObl MOYBHI IO €€ XUMHYECKOMY COCTaBY, OIMCAaHIE BO3MOJKHOCTEH ee
npumeHeHus1. TpeOoBaHMs K KaUeCTBY MMOYBBI PA3JIMYHOrO Ha3HaueHus1. Onucanue
0COOEHHOCTEH NCMOB30BAHUS MTOYB B 3aBUCHMOCTHU OT THIIOB, CIIOCOOBI yIIYUIIEHUS Ka4eCTBa
MIOYB B 3aBUCUMOCTH OT HA3HAYEHUS.

OK 01
OK 02
OK 07
IIK 1.3
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OO6nacTu NCTIONB30BAHUS OPraHMYECKUX YAOOPEHUH B 3aBHCUMOCTH OT KaUe€CTBEHHOTO
coctaBa. Onucanne OPraHUueCcKUX yAOOPEHUH U X MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa
MIOYBBI U €€ Pa3HOBUIHOCTH

IIpakTHyeckue 3aHATHS

[MpakTuyeckas padbora Ne28. «Cocras, Ha3HaUE€HHE U MPUMEHEHHUE MHHEPAIBbHBIX YI00peHU.

Obnactu Ha3HaYeHUs (IPUMEHEHUsT) TIOYBBI, HCXO/SI U3 KAYECTBEHHOT'O U KOJIMYECTBEHHOTO
cocTaBa. AHaIN3 HOPMATHUBHOM OKyMEHTAaLUH. POTb HEOPraHUYECKUX BEIIECTB B KAUE€CTBE
MUHEPAJIbHBIX YAOOpeHui, yaydureneii mousel. CocTaB MUHEpATbHBIX yIOOPEHUH U X
MIPUMEHEHNE B 3aBUCHUMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUAHOCTHU. B3auMOCBs3b cocTaBa
yIOOpeHUii U UX BJIMSIHUS HA BEr€TaTHBHBIE CBOMCTBA U TUIOAOHOIICHUE PACTEHUH

[IpakTuyeckas padbora Ne29 «MccnenoBaHine XUMHUYECKOTO COCTaBa MPOO MOUBBDY.

1. Ilpaktudeckas padora Ne29.1 «OOHapy keHHe HEOPTaHUUECKUX MTPUMeEceil B mpodax».
[Tpurorosnenue npoOBI MOYBHI JIs1 HCCIAEAOBAHUS KUCIOTHOCTH/IEIOYHOCTH, HEOPTAaHUIECKNX
3arpsisHeHnid. OOHapyKeHHe XJIOpUI- U cyiib(aT-uoHOB B pode nmouBbl. CocTaBjIeHNE
ypaBHeHMI peakuuii oOHapyxerns. CpaBHEHUE MONyYEHHBIX TIOKa3aTeIe ¢ HOPMAaTUBHBIMHU
(CTIpaBOYHBIMH ) 3HAUYEHUSIMU.

2. Jlaboparopnast pabota Ne29.2 «Onpenesnenrie pH BOIHON BBITSKKH IMOYBBI, €€ KUCIOTHOCTH

U MICJIOYHOCTH . HCCJ’IGI[OBaHI/Ie BOOHBIX BBITAXKECK o6pa3u013 TFOTOBBIX ITOYBEHHBLIX CMeCeH (I[.]'I;I
pa3HBIX TUNOB pacteHuii). Onpenenenue pH mouBsl ¢ Uconb30BaHNEM HHAUKATOPOB. OLieHKA

TUIOB MOYB B MPEICTABICHHBIX 00pa3uax (CUIbHOKUCHIAs, KUCHas, ciaboKuciasi, HelHTpaibHasi,
IIEJIOYHAs)

IIK 2.3

IIK 2.5

Tema 9.1.5.

Coaep:kaHue y4eOHOro MaTepuaa

10

Y4eOHOo-HUCCIe10BaTEIbCKUH POEKT B 00acTH HccienoBanms 00bekToB duocheps. O630p
TEM yLIe6HO-I/ICC.]'IeI[OBaTeJ'IbCKI/IX MPOECKTOB. AJIFOpI/ITM BBITIOJIHEHUSA MIPOCKTA. OnpeneneHI/Ie

OK 01
OK 02
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Hccnenosanue 00LEKTOB
ouochepsr

npo0OieMbl HCClieTOBaHUsL. MeToAbl OKUCKa, aHajm3a U 00paboTku UHGOPMALIUU O MPOSKTE B
Pa3JIMIHBIX UCTOYHUKAX

IpakTHyeckue 3aHATHS

IIpakTuyeckas padbora Ne30 «VccnenoBanre 00beKTOB OHochepsl ¢ yaeToM
npodecCHOHANIBbHO HAPABICHHOCTH

ObocHOBaHHNE aKTyaJbHOCTH BHIOPaHHOH TeMbl. BrisiBierne npodnemsl nuccienosanus. Beidop
00BeKTOB U MeTOROB Hccnenosanus. [loctanoBka Leneit u 3ana4 uccaenosanust. OnpeneneHue
npoaykra uccnenosanus. OnpeneseHne 3TarnoB U COCTaBIEHNE TUIaHA UCCIEAOBAHMUS.

3ammuTa npoekra: [IpencraBneHue pe3yabTaToOB BBIOJHEHNST YI€OHO-UCCIIEN0BATENbCKIX
MPOEKTOB (BBICTYIICHHUE C MPEe3EHTAIHEH )

[IpakTuyeckas padora Ne31 «MccnenoBaHue Npeaio;keHHOTO 00BEKTa Ha KUCJIIOTHOCTD,
[IEJIOYHOCTh, XUMHUYECKHIA COCTAB (3arpsiI3HUTENN, MAKPO- U MUKPO3JIEMEHTBI).

O06paboTka pe3ynbraToB uccienopanus. OneHKa Ka4ecTBa HCCIeNyeMoro 00beKTa, HCXOS 13
Pe3yJIbTATOB XMMHYECKOTO aHAJIH3a

OK 04
OK 07
IIK 1.3

IIK 2.3

IIK 2.5

IMpome:xxyTouHAas aTTeCTANMSA MO AUCHUILTHHE (KOHTPOJIbHAS paboTa)

Bcero

144
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3. YCJIIOBUsA PEAJIM3ALIUN INPOI'PAMMBbI
OBHIEOBPA3OBATEJIbHOI'O IIPEJIMETA

3.1. TpedoBaHusI K MUHUMAJBbHOMY MaTEPUAILHO-TEXHUYECKOMY
o0ecrnevyeHH o

JInst peanmuzanmu MPOTrpamMMBbl  TIPEAMETA JOJDKHBL OBITh MPEIYCMOTPEHBI
CJIEAYIONINE CIEHUATIbHBIEC TOMEIICHUS . YUEOHbIH KAOMHET XUMUH.

OGopynoBaHue yuyeOHOro KaOuHeTa (HArJsiAHbIE MOCOOMs): HaOOPbI
IIAPOCTEPKHEBBIX MOJEJICH MOJIEKYJI, MOJEIH KPUCTAJIMYECKUX PEIICTOK,
KOJUTEKITUH TTPOCTHIX M CIIOKHBIX BEMIECTB; KOJUTCKITHS TOPHBIX TIOPO i MUHEPAJIOB,
tabmuia Menneneena, yueOHbie (GrTbMBI, ITGPOBBIE 00PA30BATEEHBIC PECYPCHI.

Texnunueckue cpeacTBa o0O0yuUeHHsI: KOMIBIOTED C yCTPOHCTBAMH
BOCTIPOM3BEACHUS 3ByKa, NPUHTEP, MYJIBTUMEANA-TIPOCKTOP C JKPaHOM,
MYJIbTUMEIANHAA JOCKA.

OGopyaoBaHne KaOMHeETAa: MEH3YPKH, MUIMECTKU-KANEIbHUIII, MUKPOCKOTL,
MPEAMETHBIC W TIOKPOBHBIC CTEKJIA, CTCKISHHBIC TMPOOWPKH, INTATHUBHI IS
MPOOUPOK; MEPHBIE MWITUHAPHI, TMHIIETH, BaTa, MepHbIE Tpooupkw (Ha 10—20 mur)
1 MepHbIe Koobl (25, 50, 100 m 200 mo).

3.2. UaopmanmioHHoe oOecrnieveHe pean3aluu NporpaMmmbl

1. Jlnsa peanmm3anum mporpamMMmbl OMONMHOTEUHBIM (hoHA 00pa3oBaTeIbHOM
OpraHu3alii UMEET B HAJIMYWHU TICUATHBIC W AJICKTPOHHBIE 00pa30BATEIbHBIC W
uH(OpPMAITMOHHBIC  PECYpPChl, PEKOMEHIOBAHHBIE JUISI  WCTOJL30BAHUS B
00pa3oBaTENbHOM MPOIIECCE.

2. Pexomenmyemsbie MCYaTHBIC W3TaHAS 1o peanusaiuu
00111€00pa30BaTENHHOTO npeaMera MPECTaBICHbI B METOJIMUECKHUX
PEKOMEHAIUAX TI0 OpTaHU3aIuu 0OyUCHHUS.
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4. KOHTPOJIb M OHLEHKA PE3VJIIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJ/IBHI'O ITIPE/IMETA

Kontpone u  omeHka  pe3yabTaToB  OOYYEHHS  OCYIIECTBISAIOTCA
MPETO/IaBaTEIEM B MPOIIECCE MPOBEACHUS MTPAKTHUCCKHUX 3aHITHIA W MPAKTHUECKIX
3aHATHIA, TECTUPOBAHMS, a TAK)KE BHITIOTHEHUS O0YyJAOTITUMUCS WHIUBHUIYATbHBIX
3aJlaHuil, TPOEKTOB, MCCIeAOBaHMN. Pe3ynbTarel 0Oy4YeHHMS OINPEAENAIOT, YTO
oOydaroninecss JOJDKHBI 3HATh, TMOHUMAaTh M JIEMOHCTPUPOBATH IO 3aBEPIICHUN
WU3YUCHUS TIPEAMETA.

Jlnsa popMupoBaHms, KOHTPOJISI U OIEHKH PE3YIHTAaTOB OCBOCHUA YUEOHOTO
MPEeAMETa MCTOB3YETCA CHCTEMa OICHOYHBIX MEPONPHUATHH, MPEACTaBIIAIONIA
coOOM KOMILIEKC Y4e€OHbIX MEPONPUATHM, COrJIACOBAHHBIX C pe3yJibTaTaMu
obOyuenwns u copmynupoBanubix ¢ yaerom OI'OC CIIO.

Ob6mas/npodeccuonanbHasi Tun oueHoYHBbIX
KOMIETeHIUA Paspen/Tema MeponpUATHH
OK 01. Beibuparb ciocoObI peieHus Tema 1.1-1.7
3a1a4 npodeCCUOHATIBHON AeSITENIbHOCTH Tema2.1,2.2
MPUMEHUTEJIBPHO K Pa3IMYHbIM KOHTEKcTaM | Tema 3.1
%ZEZ 2 }_5. 4 TectupoBanue
Tema 6.1 YcTHBII onpoc
Tema 7.1 Pemenne pacuéTHbIxX 3ana4
Tema 8.1 Habmronenue 3a xogom
OK 02. Mcnonp30oBaTh COBpEMEHHbBIE Tema 1.2, 1.4, BBIHIOJIFCHIA MPAKTUKO
CpeACTBa MOUCKA, aHAIU3a U 1.6,1.7 %pHeHTHpOBaHHHX ananm
UHTEpIpeTaluyu HHPOPMALIUH, 1 Tema2.1,2.2 PEACTABICHHC
UH(POPMALIMOHHBIE TEXHOJIOTHUH JIJISI Tema 4.1,4.2 PE3YJIBTATOB
BBIMOTHEHHS 33/1a4 TIPOQECCHOHATBHON Tema 5.2-5.4 Esgggzjggif;%a 601
ACATEIRHOCTH %ZEZ g} IIpoBeneHne XUuMHYECKOTO
Tema 8.1 SKCIIEpUMEHTA
OK 04. Tema 1.7 Brmonetie
D¢ dhekTHBHO B3aUMOAEICTBOBATL U Tema2.1,2.2 EZEE?OBHHX
paboTaTh B KONIEKTHBE U KOMaH/E Tema 4.1,4.2 paATIeNaM MpeIMeTa
%eMa 2'?_5'4 OleHKa CaMOCTOSITENILHO
T:xz 7:1 BBITIOJTHEHHBIX 3anaHvI/n?1
Tena 8.1 3amura peleHus Kekc- i}
OK 07. ConeiicTBOBaTh COXPaHEHHIO Tema 1.7 3aﬂi§ (c yaerom 6Y0HYLLIGI/I
OKPY KaroIel Cpebl, Tema 5.1 EE:T;C;I/;ZI;?/IJ;MOH
pecypcocOepekeHuro, MpuMeHsITh 3HaHust | Tema 8.1 BHITIONHe e 3a1aHHiT
00 U3MeHEeHUH KJTUMATa, MPUHIIUIIBI HPOMEKYTOUHOM
OepesKITMBOro MPOU3BOACTBA, P (HEKTUBHO ATTECTALIH
JEeHCTBOBATh B UPE3BbIYANHBIX CUTYAIUSIX
IIK 1.3. BBImogHATH NOA pyKOBOACTBOM Tema 1.2,1.6,1.7
BETEPUHAPHOIO CIEUAIINCTA Tema 2.1
Tema 4.1
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npoIIaKTHUECKHUE MEPOTIPHUSITHS IO

Ooprde ¢ 6OIE3HIMU U BPEAUTENISIMU TTHEJT.

Tema 7.1
Tema 8.1

IIK 2.3. IIpousBonuTs, nepepadbaTbiBaTh U
XPaHUTb JOMNOJIHUTENBHYIO MPOAYKIIHIO
MMUEJIOBOJCTBA. MATOYHOE MOJIOUKO,
MIPOMOJINUC, IBETOYHYIO MbUIBLLY.

Temal2, 1.6,1.7
Tema 2.1
Tema 4.1

IIK 2.5. Ocy1ecTBasTb KOHTPOJIb
KaueCTBa MOJy4YaeMON MPOAYyKLMH.

IIK13IIK231IK 2.5

Temal2, 1.6,1.7
Tema 2.1
Tema 4.1

36




