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1 OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI OBIIIEOEPA30OBATEJIBHOI'O
IMPEJIMETA
OVYII 12. XUMMUS

1.1 Mecto mnpeaMera B CTPYKTYpe OCHOBHOI mnpodeccHOHAJIbHOH 00pa3oBaTeJbHOI

NPOrpamMMmbl
O061meobpa3zoBaTeIIbHBIIN npeaMeT «XuUMUD» SIBJIAETCSA 00s13aTeNIbHON YaCThIO

o0mieo0OpazoBarenpbHOro MuKiIa ooOpazoBarenbHor mporpaMmbl CIIO B coorBerctBuum ¢ PI'OC mo
cnenuanbHocT  23.02.06 TexHuueckass 3KCIUTyaTallds MOJBUXKHOTO COCTaBa JKEJE3HBIX JIOPOT
(HampaBJIeHHE TIOATOTOBKU: BarOHbI)

[Tpu peanmzamuu paboueil MPOrpaMMbl MOTYT HCIIOJNB30BATHCS Pa3IUYHbIE 00pa3oBaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, AIEKTPOHHOE 00yUeHue.

1.2 llesin 1 NJIAaHUPYeMble pPe3yJbTaThl OCBOEHHsI NpeaMeTa:
1.2.1 Ilean 0011e00pa3oBaTeILHOIO MPeAMeTA:

Lenp mpeamera «XuMus»: chOPMHUPOBATH Y OOYYAIOITUXCSI 3HAHUS M YMEHHUS B 00JIaCTH XUMUH,
HaBBIKM MX IPUMEHEHHUS B MPAKTHYECKON MPodheCcCHOHATBHON IeATeTbHOCTH.

B pe3ynbraTe ocBoeHHs y4eOHOTO MpeaMeTa 00yJaroIuiics JOKeH

yMeTh:

- Ha3bIBaTh U3YUYECHHBIE BEILIECTBA 110 "TPUBUAIBHOU" MIIM MEXIYHAPOJHON HOMEHKIATYPE;

- OMPENENATh: BaJCHTHOCTh W CTENECHb OKHUCICHUS XHUMHYECKHUX DSJIEMEHTOB, THUIl XUMHUYECKOU
CBSI3U B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPelibl B BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCITUHEHUH,
OKHCJIUTEIb W BOCCTAHOBHUTEINb, MPHUHAMJICKHOCTh BEIIECTB K Pa3IUYHBIM KJAcCaM OpPraHUYEeCKUX
COCITMHEHHI;

- XapaKTepU30BaTh: AIEMEHTHl MAJIbIX MEPUOAOB MO UX TMOJNIOkKEHUIO B [lepronuueckoi cucreme
JI.1. MenneneeBa; oOIIMEe XUMHUYECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYeCKNMX W OPraHWYECKUX COCIAMHECHHM; CTPOCHHE U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OpraHUYeCKUX COCTUHECHUI;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS; MIPUPOTY XUMHUECKOU
CBs3U (MOHHOW, KOBAJICHTHOH, METAJUIMYECKOH), 3aBHCHMOCTb CKOPOCTH XHMHYECKOW peakIuu |
MOJIOXKEHU S XUMUYECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (PaKTOPOB;

- BBINOJHATh XMMHUYECKHM SKCIEPUMEHT IO PACIO3HABAHUIO BAXHEHIIMX HEOPTaHMYECKUX H
OpPTraHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKOW HH(POPMAIINH C UCTIOTB30BaHUEM Pa3IHUHbIX
HMCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX WM3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH U Tepeadyd XUMUYECKON nHpopMmanuu u ee
MPEACTABJICHUS B Pa3IUYHBIX (hOpMax; UCTIOIB30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTUUECKON
JESTeIbHOCTH W TIOBCEHEBHOWM KHU3HU IJIS: - OOBSCHEHUS XUMUYECKUX SIBJICHHM, MPOUCXOMASIINX B
npupojsie, OBITYy W Ha TPOU3BOJACTBE; - ONpPEIETICHUS BO3MOXKHOCTH TPOTEKAHUS XHUMHUYECKHX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBHUSAX M OLEHKH MX MOCIEICTBHIA;

- OKOJIOTMUECKH TPAMOTHOTO TOBEJICHUSI B OKPYKAIOIIEH Cpelie;

- OLICHKM BJIMSIHUSI XMMHUYECKOI'O 3arpsi3HEHUs] OKPYKAIOIIEW Cpelbl HAa OPraHu3M YeJIOBEeKa U
JPYTHUE )KUBBIE OPTaHU3MBI;

- OesomacHOro oOpamieHuss C TOPIOYUMU UM TOKCHYHBIMH BEIIECTBAMH, JIa0OPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAIIMU B OBITY U Ha MIPOU3BO/ICTBE;

- KPUTHYECKON OIEHKU JIOCTOBEPHOCTHM XMMHUYECKOW HH(pOpMAIMH, MOCTYMAIEeNd U3 pa3HbIX
HCTOYHUKOB;

- TIOHMMaTh  B3aWMOCBS3p  y4eOHOM  JUCHMIUIMHBI ¢  OCOOEHHOCTSMH  mpodeccun
npodeccCHOHANBEHOM IEATENLHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 10 JaHHON y4eOHOM THUCIUTUIHHE.

3HATD:



- BaXHEUIIME XUMHUYECKHUE TOHATUS: BEIIECTBO, XUMUYECKHUW 3JIEMEHT, aTOM, MOJIEKYyJa,
OTHOCUTETIbHBIC aTOMHAasg M MOJICKYJISIpHAsh MacChl, MUOH, QJUIOTPOMUsS, W30TOIbI, XUMHYECKas CBS3b,
ANEKTPOOTPHUIATETILHOCTh, BaAJICHTHOCTh, CTETICHb OKUCIICHHS, MOJIb, MOJISIPHASI MAacca, MOJISIPHEIN 00beM,
BEIIIECTBA MOJIEKYJISIPHOTO M HEMOJEKYJSPHOIO CTPOEHUS, PACTBOPHI, AJECKTPOJUT U HEIJICKTPOJIHUT,
3JIEKTPOJUTHAYECKAs AUCCOLMALMSA, OKUCIUTEIb W BOCCTAHOBUTENb, OKHCICHUE M BOCCTAaHOBJICHHE,
TEIUIOBOM 3P (EKT peakIuu, CKOPOCTh XWMHYECKOW pEeakKIMH, KaTaln3, XUMHYECKOE pPaBHOBECHE,

YTIEPOAHBIN CKeNeT, QYHKIMOHABHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHbI XMMHHU: COXpaHCHHUA MAaCChl BEHICCTB, ITOCTOAHCTBA COCTAaBa, nepnonﬂqecxnﬁ

3aKOH;

- OCHOBHBIE T€OPUM XMMHH: XUMUYECKOH CBS3HU, AIEKTPOJUTUYECKON OUCCOLMALMU, CTPOCHUS
OPraHNYeCKUX COCIUHECHUMN;
- BO)KHEWIIIME BEUIECTBA U MAaTEPHUAJIbl: OCHOBHBIE METAJIJIbI U CIUIABBL, CEPHAsi, COJIsIHAsA, a30THas
U YKCYCHAasl KUCJIOTBI;, IIEJIOYH, aMMHUAK, MUHEPAJIbHBIE yI0OpeHHs, METaH, STUJICH, alleTUJICH, OEeH301,
ATaHOJ, KUPBI, MbLJIa, [JII0K03a, caxapo3a, Kpaxmal, KieTyaTKa, OeJIKU, HICKYCCTBEHHbBIE U CHHTETUYECKHE
BOJIOKHA, Kay4yKH, I1JIACTMACCHI.

1.2.2. [lnanupyembie pe3yJibTAThl OCBOEHUSI 00111e00pPa30BaTeIbHOIO NMPeAMETa B COOTBETCTBHH C
PI'OC CIIO u na ocaose ®I'OC COO
Oco0oe 3HaueHue npeameT umeer npu popmuposanuu u pazsutuu OK u I1K.

OO0mme Ilnannpyemble pe3ybTaThbl 00yUeHNsI
KOMIIETEHIIMH O6mue! JIncuMnIMHApHbIE
OK 01. B yacT Tpy10BOIr0 BOCIIMTAHMS - BJIAJETh CHUCTEMOH
Bri6upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHWE | XUMHUYECKHX 3HAHWH, KOTOpas
penieHus 3a1a4y IIEHHOCTH MacTepCTBa, TPYAOII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIie

npodeccnoHanbHOM
JeSITeIbHOCTH
MIPUMEHUTEIHHO

K pa3IN4HbIM
KOHTEKCTaM

- TOTOBHOCTb K AaKTUBHOM JEATECIbHOCTH

TEXHOJIOTUYECKOI U COLIMAJILHOM
HaIpaBJICHHOCTH, CIOCOOHOCTb
MHUIMHAPOBATh, IUIAHUPOBATh U
CaMOCTOSITEIIbHO BBINOJIHATh TaKyo
JESTENbHOCTD;

- UHTEpEC K  pa3uuHeiM  chepam
npogecCuoHAIbHON

NeSITeNIbHOCTH,

OnjajeHne YHHUBEPCAIBLHBIMH Y4YeOHBIMU
MO3HABATEJILHLIMH AeiiCTBUSIMH:

a) 0a30BbIe JJOrMYeCKHe NeiiCTBHUSI:

- CaMOCTOATEIbHO  (OpPMYIHPOBATH 51
aKTyaJIM3UPOBaTh MPOOJIEMY, pacCMaTPUBATH
€€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHIGCTBGHHI)H\/JI HpI/ISHaK 150150
OCHOBaHHMS JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000I1IEHNS;

- ONpEeNensTh LENH IeSITEeNFHOCTH, 3a]aBaTh
HapaMeTpBI nu KpI/ITepI/H/I X JOCTHIKCHUA,

- BBISBJISITH 3aKOHOMEPHOCTH M MTPOTHBOPEUHSI
B paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OLICHUBATh COOTBETCTBHE PE3YJbTATOB LIEISM,

IIOHATHUA (XI/IMI/I‘ICCKI/Iﬁ 3JICMCHT,

aToOM, DJIEKTpOHHas 000JI0YKa
aroma, S-, P-, d-3JI€KTpOHHBIE
opouTan aTOMOB, HOH,
MOJIEKYJIa, BaJIEHTHOCTD,

ANIEKTPOOTPHULIATEBHOCTB,
CTETICHb OKHCIICHUSI, XUMHUECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIA  00BEM, YIIIEPOIHBIN
CKeJleT, (PYHKIMOHAIbHAs TPYIIIa,
pamvKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI s, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KHUCIOPOA- U
a30TCO/IEpXKAINe  COCAWHEHUS,
OMOJIOrYECKU AKTHBHBIC
BelecTBa  (YriaeBOAbl, IKUPBI,
Oenku), MOHOMEp, TOJHMeEp,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE

COCIMHEHUS, KPHUCTALTMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHE, peakiuu

JucnunirHapHble (IpeAMETHbIE) Pe3ylbTaThl YKa3blBAlOTCS B COOTBETCTBMM C WX NOJNHBIM nepedHeM Bo ®I'OC COO ot
17.05.2012 r. Ne413 (8 mocieaneii penakuuu ot 12.08.2022)




OLICHUBATh PUCKH MTOCJICACTBUH JACSITEIBHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHUE TIpU
peIlIeHNH )KU3HEHHBIX MTPo0IeM

0) 0azoBbIe HCCIeI0BATEIbCKHE eHCTBHS:

- BJIAZETh HaBbIKAMH yueOHO-
HCCIICIOBATEIHLCKON u MPOEKTHOM
JIEATEIIBHOCTH, HaBBIKAMH pazperieHus
npo0sem;

- BBIABJIATH MPUYUHHO-CJICICTBEHHBIC CBS3H U

aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y

€¢ pCIICHWs, HaXOQWTh apryMEHThI IS

JIOKa3aTeIbCTBAa CBOUX YTBEP)K/ICHUIM, 3a]1aBaTh

napaMeTpsl U KPUTSPUU PEIICHHS;

- aHAIM3UPOBATHL  TOJNYYEHHBIE B  XOJE

pellieHUs] 3a/laud  Pe3yJIbTaThl, KPUTUYECKU

OIICHUBATH X JIOCTOBEPHOCTb,

MIPOTHO3UPOBATH H3MCHCHHE B

HOBBIX YCIIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO

u MPAKTUIECKYIO obmactu

JKU3HEACATCIIFHOCTH;

- YMEThb MHTETPHPOBATH 3HAHUS M3 Pa3HBIX

MPEAMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE HJIEH, npeJyIararb

OPHUTMHAJIBHBIE TTOIX OBl U PEIICHHUS;

- CIIOCOOHOCTE HxX HCIIOb30BaHUs B

MTO3HABATEIBHOM U COLMAILHOM MPAKTHKE

HOHHOTO  OOMEHa),  pacTBOp,
AIIEKTPOJUTHI,  HEIJIEKTPOJIUTEI,
AIIEKTPOJIUTHYECKAS
JICCOLalus,
BOCCTaHOBHTEIIb,
XUMHYECKOU
XMMHUYECKOe
TEOpUU U
XUMUYECKOTrO
OpraHNYEeCcKUX
byrneposa,
ANEKTPOJIUTUYECKON
JACCOLMALMN, TEPUOIUYECKUI
3akoH J[.M. MenneneeBa, 3aKoH
COXPAaHEHUs Macchbl),
3aKOHOMEPHOCTH,
CHUMBOJIMUECKUM  SI3BIK ~ XUMUH,
(axkToNIOTMYECKUE  CBEJIEHUS O
CBOWCTBAxX, COCTABE, ITOJIyYCHUH U
0e30macHOM HCII0JIb30BaHUU
BOXHEUIIINX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY
U TMPAKTUYECKOW AESITEIbHOCTU
YeN0BEKa;

- YMETb BBISIBIISITH XapaKTepHbIC
MPU3HAKH u B3aUMOCBSI3b
W3y4YEHHBIX TOHSTHUH, IPUMEHSTh
COOTBETCTBYIOILIME MMOHATHUS MIPH
OMHCAHUU CTPOCHUS U CBONCTB
HEOPraHUYECKUX ¥ OPTaHUYeCKUX
BEIIECTB M HX MPEBpAIICHUl;
BBISBIISITH B3alMOCBSI3b
XUMHUYECKHX 3HaHUN c
MOHATUSIMU M TIPEICTABICHUSMHU
JPYTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAaWMEHOBAHUS
COCIMHEHUN  MEXAYHAPOJHOIO
COr03a TEOPETUYECKOU 51
MIPUKIIATHOM XUMHUHA "
TpUBHUAJIbHEIC Ha3BaHUS
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TJMIEpUH, (eHol,
dbopmanbaerus, YKCYCHas
KUCJIOTA, TJMLWH, YrapHbIA Tas,
YTIIEKHUCITBII ras, aMMHAK,
ramieHass W3BeCTb, HEralleHas
U3BECTh, TMUTHbEBAs coJa M
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHMYECKUX U OPraHMYECKUX
BEIIECTB, YPABHEHHSI XUMUUYECKHX
peakiuii, OOBSICHATh HUX CMBICI;
MIOJITBEPKIATh XapakTepHbIC

OKHUCITUTEITh,
CKOPOCTh
peakimy,

paBHOBECHE),
3aKOHBI  (Teopus
CTpPOCHUS

Bemects  A.M.
Teopus

HCIIOJIb30BaTh
XUMHNYCCKUX




XHMHYECKHE CBOMCTBA BC€IICCTB

COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMH M 3aMUCAMH
ypaBHEHUU XHUMHYSCKHX
peaKIuii;

- yYMETh YCTaHaBIIMBATh
MIPUHA]IJICKHOCTD H3YYECHHBIX
HEOPraHUYECKUX H
OpPraHUYECKUX BEIIIECTB K
ONPEECIICHHBIM KJaccaM n
rpynmnam COCJIMHEHUIA,
XapakTepu30BaTh HMX COCTaB M
BayKHEHIITHE CBOMCTBA;
ONpeeNsiTh BHUJIBI
XUMHYECKUX CBsI3eH
(xoBaJIeHTHAS, MOHHAs,

METaJTH4YecKasi,  BOJOPOJIHAs),
THUIIBI KPUCTAJUIMYCCKUX PEHICTOK
BEIIECTB; KJ1acCU(PULUPOBATH
XUMHNYCCKUE

peaKuu;

- c(popMHpOBaTH MPEICTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAYYHOH KapTHHbI
MHUpa, POJIM XUMHUM B MO3HAHUU

SIBIICHU I MIPUPOJIBI, B
(GOpMUPOBAHUM MBIIIICHUS |
KYJIbTYPbI JUYHOCTH, ee

(YHKIIMOHATIBHOW TI'PaMOTHOCTH,
HEOOXOAMMOM Al pelleHus
IIPAKTUYECKUX 3a1a4 u
HKOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOILLIEHHS K CBOEMY 3/10pPOBBIO
U IPUPOJHOMU CpEAE;

- YMETb IPOBOAMTH PACUETHI IO
XUMUYECKUM  GopMylnaM |

YpaBHEHUSM XUMHYECKHUX
peakuuMii ¢  HUCIOJb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTepU3YIOIMX  BEIEeCTBa C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0beMa
(HOpMasnbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
HCII0JIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HaHUS TUIs
MIPUHATHS peleHnit B
KOHKPETHBIX KU3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
HUcnons3oBaTth
COBPEMEHHBIE

B 061acTH IEeHHOCTH HAYYHOI'O NO3HAHUS

- c(hopMHPOBaHHOCTH MHPOBO33pEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAYKH U OOLIECTBEHHON MPAKTHKH,

- YMCThH IJIaHUPOBATh n
BBIIIOJIHATH XUMUYCCKHUI
9KCIICPUMCHT (HpeBpaIJ_[CHI/I}I
OpPraHn4CcCKux BCIICCTB Ipu




cpeAcTBa IIOUCKA, | OCHOBAHHOTO Ha Jariore KyJabTyp, | HarpeBaHUHM, MOTy4YEeHHE STHIIEHA
aHaIn3a U | CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B | U HM3Y4€HHE €ro  CBOWCTB,
MHTEpIpeTanuu HOJUKYJIbTYPHOM MHUDE; KAQUeCTBEHHbIE  peakUuu  Ha
uHdOpMaIMU ul- COBEpILEHCTBOBAHHE S3BIKOBOM U | anbJIEeTHIbl, KpaxMmall, YKCYCHYIO
UHPOPMALOHHEIE YUTATENIbCKOM  KYJIBTYphl ~ KaK  CpEACTBA | KUCIOTY; JEHAaTypauus OelIKOB
TEXHOJOTHH JUIs | B3aUMOJEHCTBUS MEXIY JIOABMHU M IO3HAHMS | IDY  HArpEBaHWM,  LBETHBIC
BBIIIOJIHEHUA  3aaad | MHAPa, peakiyu  O€NKOB;  IPOBOJMTH
npoeccHoHanpHON | - OCO3HAHHMC LICHHOCTH HAYYHO NCSTCIBHOCTH, | PEaKLUH — HOHHOTO  OOMCHa,
NEATENHHOCTH. TOTOBHOCTb ~ OCYILECTBIATh IPOEKTHYIO U | ONPEAENsATb  Cpedy  BOJHBIX
HCCIIE/IOBATEIbCKYIO JEATEIBHOCTh | PACTBOPOB, KaueCTBCHHbIE
WHJMBUIyaJIbHO U B IPYIIIIE; peakiuu Ha cyibdar-, kapOoHar-
OsjageHne yHMBepCAJIbHBIMHM Y4eOHBIMH U XJIOpUJI-AaHUOHBI, HA KaTHUOH
MO03HABATEJILHBIMU [1eliCTBUAIMU: aMMOHUS; pelarb
B) pabora ¢ undopmanueii: AKCIIEPUMEHTAIBHBIE 33a4U 10
- BJIaJIeTh HABBIKAMU TOJIy4eHHS! MHPOPMALMK | TeMaM "Merauib" u
u3 HUCTOYHUKOB pasHbIX  TUNOB, | "Hemerambl") B COOTBETCTBUM C
CaMOCTOSITEJIbHO OCYLIECTBIISTH IOMCK, aHAIN3, | IIPABUIAMHU TEXHUKHU
CHCTEMATU3aLIUI0 U MHTEpIIpEeTaluio | 0€30IIaCHOCTU MPU OOpAallEHUH C
uHpopMaImn Ppas3JIMuHbIX BUJIOB U | BEIIECTBAMU U  JIaDOpaTOpPHBIM
bopm npencTaBieHUS; 000pyJOBaHUEM;  IPEJCTaBIATH
- CO37[aBaTh TEKCThI B Pa3IMUHBIX (hOpMarax C | pe3ysbTaThl XUMUYECKOTO
y4eToM Ha3HauyeHHsT MH(OpPMAIMU M LENEeBOW | AKCIIEpUMEHTa B (GopMe 3arucu
ayIUTOpHH, BBIOMpAs ONTHUMAJIBHYIO (OPMY | YPaBHEHHH  COOTBETCTBYIOIIMX
NPE/ICTABIICHUS] U BU3yaIU3alluu; peakuuii  u  GOpMyIHpPOBaATH
- OLICHMBATb IOCTOBEPHOCTb, JISTUTUMHOCTD | BBIBOABI ~ HAa  OCHOBE  3THX
uH(pOpMaLMK, €€ COOTBETCTBHE IIPABOBBIM M | PE3yJbTaTOB;
MOpaJIbHO-ITHYECKUM HOpMaM; - yMeThb AQHAJIM3UPOBATh
- HCIIOJB30BaTh CPEACTBA HHPOPMAIIMOHHBIX U | XUMUYECKYIO uHpopmaro,
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PEIIEHUHU | HOIYy4aeMyto u3 Pa3HBIX
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U | HCTOYHUKOB (CPEIICTB MAacCOBOM
OpPraHU3alMOHHBIX 3a/7a4 ¢ coOmroaeHueM | uHdopmanmu, cetb MHTepHET n
TpeOoBaHUI SPrOHOMUKH, TEXHUKU | APYTHE);
0e30MacHOCTH, TUTHEHBI, | - BIAJETh OCHOBHBIMH METOJIaMHU
pecypcocOepexeHus, IIPABOBBIX Y | HAYYHOTO TII03HAaHWs BELIECTB U
TMUYECKUX HOpPM, HOpPM MH(OPMAIIMOHHON | XUMUYECKUX SIBJICHUI
0€30MacHOCTH; (nabmronieHue, U3MEpeHue,
- BJIAJIETh HABbIKAMM pACHO3HABAHUS M 3aLUTHI | SKCIIEPUMEHT, MOJICIIMPOBAHUE);
nH(popMaIyy, HHPOPMAIIMOHHON OE30MacHOCTH | - YMETh MPOBOJUTH PacyeThl IO
JUYHOCTH XUMUYECKUM  GopMylnaM |
YpaBHEHUSAM XUMHYECKHUX
peakuuMii ¢  HMCIOJb30BAaHUEM
buznyecKux BEJINYUH,
XapaKTepU3YIOIIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0bemMa (HOpMajbHbIE
yCIIOBUSI) Ta3oB, KOJUYECTBa
BEIIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMUYECKUE 3HAHUSA
JUIs  TPUHATHS ~ peIleHHd B
KOHKPETHBIX KHM3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX c
BEILIECTBAMH U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  YMETb  IUIAHUPOBaTb U
DddexTnBHO CaMOCTOSITETIbBHOCTH U CAMOOIPEEIICHHUIO; BBINOJTHSTh XUMUYECKHUH




B3aUMOJICMCTBOBATh | - OBJIaJICHNE HaBbIKAMH y4eOHO- | AKCTIEPUMEHT (mpeBpareHus
u paboraTh B | HCCIICIOBATEIILCKOM, IPOEKTHOM M COLMAIBHOM | OPraHMYECKNX  BEIIECTB  IPH
KOJUIEKTHBE U | JeATEIIbHOCTH; HarpeBaHuM, MOJYyYEHHUE 3TUIICHA
KOMaHJIE. Osaanenune YHUBEPCAJIbHBIMH | 1 U3Yy4YCHHUEC €ro CBOICTB,
KOMMYHUKATHUBHBIMUA HeﬁCTBHﬂMH: KadeCTBECHHBIE peakuuu Ha
0) coBMecTHas1 1eITeJIbHOCTD: aNbIEru/bl, KpaxMmall, YKCYCHYIO
- [IOHHMATh M HCIMOJB30BATh NPCUMYIIECTBA | KyCIIOTY, JICHATYpALMS OCIIKOB
KOMAaHHOM ¥ UHAWBUAYaAJILHON padOThL; NP HATPEBAHHH,  LIBETHBIC
- PUHUMATH LENM COBMECTHOH JEATENLHOCTH, | peakiui  GENKOB;  MPOBOJNTS
OpraHHM30BBIBATE M KOOPIMHHMPOBATh NCHCTBUSA | peakiy — MOHHOTIO — OOMEHa
9
MO ee JIOCTHKEHWIO:  COCTABNATH  MNAH | grpenensith  Cpedy — BOXHBIX
JICHCTBUH, ~PACTIPENENATE PO € YHETOM | hacrpopos, e ——.
MHEHHIA inaCT6HHKOB 00CY)KIaTh Pe3yJbTaThl peaKImH Ha Cymbhar-, KapGoHaT-
COBMCCTHOH padOTBL, 5 U XJIOPUJ-aHUOHBI, Ha KaTHUOH
- KOOPZMHMPOBAaTb M BBIIONHATE  PabOTy B | y\iviopms: permarh
BUST
YCJIOBIAX — PCATILHOTO,  BUPTYAILHOTO M| oy enepyvenTanpHple 3a1a4d 110
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHSI; " "
TeMam Merainst u
- OCYILICCTBIISTh IO3UTUBHOE CTPATETHUYECKOE | "
Hemeramnbl") B cCOOTBETCTBUM C
TIOBEICHUE B Pa3UUHBIX CUTYaIHSIX,
MIpaBUIIAMH TEXHUKH
MIPOSIBIISATH TBOPYECTBO M BOOOpaKEHHE, OBITH
0€30IaCHOCTH TIpH OOpAIICHUH C
WHUIMATUBHBIM
BEILIECTBAMH U JIAOOPAaTOPHBIM
Ogaanenne YHUBEPCAJIbLHBIMH
. 000pyJOBaHUEM;  IPE/ICTABISTH
peryJIITUBHBLIMM J1€iiCTBUSIMH
. €3yJbTaThI XUMHYECKOT
I) IPUHATHE ce0s U APYTUX JIIOAei: pesy CCKOTO
- IPUHEMAaTh MOTHBBI H AapryMEHTHI APYIuX | - ol cPAMCHIA B (bopme samicn
oaen npu aHam3e pesysbrarop | YPABHCHHI - COOTBCTCTBYIOIIHX
JICATEITHHOCTIL peakimii U (HOpMyIHPOBATH
- IpU3HABATh CBOE NpPaBO M TpaBo JApyrux | BPIBOABL - HA  OCHOBE  STHX
JOEH Ha OIINOKY; pe3yJIbTaToB
- pa3BUBaTh CHOCOOHOCTH MOHMMAaTh MHpP C
TIO3ULIMH APYTOT0 YEJIOBEKA;
OK 07. B o0s1acTH 3K010rH4€CKOro BOCIIMTAHMA: - copmMupoBaTh MpeaCTaBICHHUS:
ConeiicTBOBaTH - ¢c(hopMHUPOBAHHOCTH AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISAIOLIEH
COXPaHEHUIO KYJIbTYpbl, TTIOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKpY’KaroIIel Cpesl, | JKOHOMUYECKUX IIPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHU B IO3HAHUH
peCcypcocOepeKeHu 0, | MPUPOIHOM M COLUMAIBHOM CPENbI, OCO3HAHUE | SBJICHUH MIpUPOABL, B
NPUMEHSTh  3HAHUA | TJIO0ATBLHOTO  XapakTepa  OKOJOTMYECKHMX | POPMUPOBAHMU MBINUICHUS U
00 N3MEHEHUU HpO6J’I€M; KYJIBbTYPBI JIMYHOCTH, €c
KJIMMaTa, TPUHIUIL! | - IUIAHAPOBAHHME U OCYIICCTBIICHHE JCUCTBYI B | GYHKIIMOHAIBHON TPaMOTHOCTH,
6epeKINBOrO OKpY)Karolel cpejic Ha OCHOBE 3HAHUWS IEJIeH | HEOOXOIUMOM ISl pelleHHs
TIPOU3BOJICTBA, YCTONYMBOTO pa3BUTHS YeJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
aKTHBHOE HEIPHUATHE NEHCTBUH, IIPUHOCIIIMX | DKOJOTHUYECKH  OOOCHOBAHHOT'O
3¢ pexTuBHO
NeiicTBOBATE B | BPEI OKpyXKaromiei cpene; OTHOIICHUS K CBOEMY 3/I0POBBIO
Ype3BbIYANHBIX - yMcHHE MIPOTHO3UPOBATH | U IPUPOIAHON CpeEAE;
CUTYaLHAX. HeOIaronpusTHLIE 9KOJIOTMYECKHE | - YMETh COONoAaTh MpaBuia
MOCTIE/ICTBUS NPEIPUHIMACMBIX | SKOJIOTHUYECKH I1eJIeCO00Pa3HOro
JNENUCTBUM, MPEAOTBPALLATH UX; MOBEJICHUSI B OBITY M TPYJIOBOU
- pacumpeHue OIlbITa JICITEIILHOCTH | ACATEIbHOCTH B LEJISIX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXPaHEHMsI CBOETrO 3/I0pOBbsSI U
- OBJIQJICHHE HaBBbIKAMU y4eOHO- | OKpY’KaroIieil PUPOTHON CPEIIbl;

HCCIIEA0BATENLCKOM, TIPOEKTHOM U COIUATTBHOMN
JIeSITeTTbHOCTH,

YYUTHIBATH OITaCHOCTb
BO3JCHCTBUSA Ha KUBBIC
OpraHru3MbI OIPCACIICHHBIX
BCIICCTB, ITOHHUMas1 CMBICJI




OKAa3aTelIst MpeeIbHON
JIOMYCTUMOW KOHIICHTPAITUN

MnK1.2

[IpoBoauTH
TEXHUYECKOE
o0cCTyKMBaHUE u
PEMOHT
KEIIE3HOJOPOIKHOTO
MOJIBUKHOTO COCTaBa
B COOTBETCTBUHU C
TpeOOBaHUSIMHU
TEXHOJIOTHYECKHUX
MIPOIIECCOB

- yYMEHHE OIpENCTsITh  KOHCTPYKTHBHBIC
0COOCHHOCTH y3JI0B u neranei
KEJIE3HOIOPOIKHOTO TIOJIBUKHOTO COCTaBA,
- IIOHUMAHHUCEC CUCTEMBbI TEXHHUYCCKOI'O
00CITY>)KUBaHHS " peMoOHTa
KEJIE3HOJOPOKHOTO TTOIBUKHOTO COCTaBa

- chopMHpOBaTh TPECTABIICHUS:
0 CBOICTBax METaIOB, CILIABaX,
BHJIaX KOPpO3UH, obnacTu
MPUMCHCHHA HCMCTAJNIMYCCKUX U
KOMITO3UIIMOHHBIX ~ MaTepUajoB,
BUIaX U CBOICTBax TOILJINBA,

CMa304HbIX u 3aLIUTHBIX
Marepuanax, CBOMCTBAxX
HEOPraHUYECKUX u
OPraHUYECKUX COEIMHEHHI,

MapKHPOBKE U TMEPEBO3KE I'Py30B
T10 >KEJIE3HOU JOpOre.




2 CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOI'O IPEIMETA

2.1 O6beM npeaMeTa U BUABI YUeOHOMH padoThI

Buj yueOHoi1 padoThI

O0BEM B yacax

3adera)

O0béM 00pa3oBaTeIbHOIO NpeaAMeTa 72
B TOM YHCIIE:
OcHoBHOE coep:kaHue 72
B TOM YHCIIE:
TEOpPETUYECKOe 00yUeHnE 25
MPAKTUYECKUAE 3aHATUS 22
nabopaTopHbIC 3aHATHUS 10
camocTosITeNbHas paboTa 11
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME
B T.4..
TeopeTudeckoe o0yueHue 25
MPAKTUYCCKHUE 3aHATHSI 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOLHOU Padomul.
[IpomeskyTouHasi arTecTanus (B popme KomriekcHoOro auddepeHnnpoBaHHOTO ,




2.2 TemaTn4ecKui IJIaH U coacpkaHue nmpeamMera

1

2

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YecKHe 1 Ja0opaTopHble 3aHATHS,
CaMoOCTOsITe/IbHAsI padoTa 00y4ar0IMXCs

O0nLeMm
4acoB

®opmupyeMble
KOMIIETeHIIM U

Pazjnen 1. TeopeTrudyeckne 0CHOBbI XUMHMH

16/2

Tema 1.1 Ctpoenne aToMOB.
OCHOBHBIE XUMHYECKHE IOHSATUS W
3aKOHBI, CTpOCHUE aTOMOB
XUMHYECKHUX IJIEMEHTOB

1.1.1 OcHoBHBIE MOHATHS U 3aKOHBI HEOpPraHu4ecko u oduiei xumuu. [leproanueckast
cucreMa xumudeckux aieMentoB [[.1. MenneneeBa. CTpoeHnue atoma

OK 01

Conep:kanue y4eOHOT0 MaTepuaJia

XUMHUYECKUH 3JeMeHT. AToM. Sapo aroma, HW30TONBL. DJEKTPOHHas 000JI0UYKA.
DHepreTuueckue YypOBHH, MOAYPOBHH. ATOMHBIE OpOUTamH, S-, P-, - DICMEHTHI.
Oco0eHHOCTH pacTpe/ielieHUs] JICKTPOHOB M0 OpPOMTAIsIM B aTroMax JJIEMEHTOB IIEPBBIX
4eThIpEX NEepUOI0B. DIEKTPOHHAS KOH(puUrypanus aroMoB. OCHOBHBIE XUMHUUECKUE 3aKOHBI.
OtHocuTeIbHBIE aTOMHass M MOJIEKyJsipHas Maccbl. MousipHas Mmacca. KosnuecTtBo
BellecTBa. MaccoBass [J0Js BelllecTBa. 3akoH ABorajpo. MoisipHblii 00beM TIa3oB.
OtHocuTenbHAsl IJIOTHOCTh Tra3oB. PacueTel MO YpaBHEHHSIM XUMHUYECKUX peakUuil ¢
UCIOJIb30BAaHUEM MAacCOBOM JI0JM BellecTBa, oObeMa (HOpPMajbHbIC YCIOBHS) TIa30B,
KOJIMYECTBA BEIIECTBA

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoarotoBka cooOmeHuid Ha Tembl 1o BbeIOOpYy: HanoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHHUE PA3BUTHUs HAayKu W Npou3BojcTBa B Poccuiickon denepanuu;
PamnoaktuBHOCTE. MCnoOnb30BaHME pPAAMOAKTHBHBIX H30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE WM3IIy4deHHME M €ro HCIOIb30BAHME B TEXHUKE M MeauluHe. Pemienue
TEOPETHYECKUX M DKCIIEPUMEHTAJIBHBIX 3a/ad IO BOIPOCAM: OCHOBHBIE TOHSTHS XHMMH,
OCHOBHBIE 3aKOHbl XUMHUH. PacueTHble 3agauM Ha HAXOXIEHUE OTHOCUTEIIBHOU
MOJIEKYJIIPHOM MacChl, ONPENCICHUE MACCOBOM JOJIU XMMHUYECKUX DJIEMEHTOB B CIOKHOM
BEIIECTBE.

Tema 1.2.

[Tepuoanueckuit
[Tepnonnueckas cucrema
XAMUYeckux anementoB J[. .
Menpeneena, 170:9 CBSI3b c
COBPEMEHHOM Teopuell CTpoeHus

3aKOH u

1.2.1 I/IBYTICHI/IG MNEPpUOANYCCKUX 3aKOHOMCpHOCTCﬁ " UX B3aUMOCBA3U CO CTPOCHUCM aTOMa

OK 01 OK 02
IIK 1.2

Copepxxanue yyeOHOIro MaTepuasa
[Tpaktnueckass pabora Nel. «M3ydeHne nepuOAUYECKUX
B3aMMOCBSI3M CO CTPOCHHEM aTOMOBY.

HepnozmquKaﬂ cucremMa XUMHUYCCKUX

3aKOHOMEPHOCTEH U UX

anementoB (.M. Mengaeneera. CBs3b
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aTOMOB

MEpUOANYECKOro 3akoHa U Ilepuoanyeckoid CUCTEMBI XHUMHYECKHX JJEMEHTOB C
COBPEMEHHOM TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIISCTB MO TPyIIaM H
nepuogaM Ilepuoguueckoil cucTeMbl. 3HAYE€HUE MEPUOJUYECKOTO 3aKOHA M CHUCTEMBI
xuMHu4eckux 31ueMeHToB .M. Menaeneesa B pa3BUTUH HAYKHU.

VYcraHoBieHHE CBA3U MEXIAY CTPOCHUEM aTOMOB XMMHUYECKUX AJIEMEHTOB U MEPUOAUYECKUM
W3MEHCHHEM CBOMCTB XHMMHYCCKHMX DJIEMCHTOB M HMX COCAUHECHHNM B COOTBETCTBHUHM C
nonoxkeHueM  Ilepuoguueckoit  cucrtembl.  PelieHne  MpakTUKO-OPUEHTHUPOBAHHBIX
TEOPETUYCCKHUX 3aJ]aHUH Ha XapaKTePU3AIHMI0O XUMHUYECKHX IJIEMEHTOB «MeTamnieckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHYECKHX DJIEMEHTOB B COOTBETCTBHUU C HX DBJECKTPOHHBIM
CTPOCHUEM H TMOJIOKEHUEM B NEPUOAUYECKOW CHCTEME XUMHYECKHUX 3ieMeHToB J[.H.
MenneineeBa»

Tema 1.3.
CrtpoeHue BeliecTBa U MPHUPOJA
XUMHYECKON CBsi3u. MHOroobpasue
BCIIIECTB

1.3.1 Ctpoenue BemecTBa. Buapl XUMUYECKOH CBS3H

OK 01

Coaep:xxanue yueOHOro MaTepuaJia

[Tpaktudeckas padora Ne2. «CTpoeHHE BEIIECTBA U PUPOAA XUMUIECKOM CBS3HY.

Buapl xumudeckoil cBa3M (KOBaJICHTHAsl HETIOJIAPHAS U TOJISIpHAsl, MOHHAs!, MEeTaJUIMYecKast).
JlemoHcTpauust Mozenell KpUCTAJUIMYECKUX PELIETOK: MOHHOM (XJIOpHUA HaTpus), aTOMHOM
(rpacduT 1 anMas), MOJIEKYJISIpHON (YTIEKUCIBIN Ta3, HOJ1), METAJUINYECKOHN (HAaTpuil, MarHui,
Menb). Perenne npakTuueckux 3aJaHuil Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpapuieckux Gopmyn
snemMeHToB 1—4 nepruoaos

Tema 1.4.
Knaccudukanus, u HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

1.4.1 Knaccudukanust Heoprannueckux Bemiects. HoMeHkmaTypa HeOpraHM4ecKux BEIIeCTB

OK 01 OK 02

Conep:xxanue yueOHOro MaTepuaJia

[Tpaktnyeckas padora Ne3. «HomeHKkI1aTypa HEOPraHUYECKUX BEILIECTBY.

Knaccudukanus HeopraHmdyeckux BemiecTB. HoMeHKiaTypa HEOpraHMYECKHX BEIIECTB
(oKCHABI, THUIPOKCHU/IBI, KUCIOTHI, CONM). BemiecTBa MOJIEKYISPHOIO U HEMOJEKYJSPHOTO
CTpoeHHs. ArperatHble COCTOSHUSI BellecTBa. Kpucrtamnmueckue M amop(HbIE BeLIeCTBa.
3aKOH TOCTOSIHCTBA COCTaBa BELIECTBA. TUMBI KPHUCTAUIMYECKUX PELIETOK (aToMHas,
MOJIEKYJIsSIpHasi, HOHHAas, MeTalyIidyecKas). 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOU pELIETKU

Pemenne mnpakTU4YecKMX 3aJaHUl MO KiIacCU(PHUKALUU, HOMEHKJIAType U XUMHYECKUM
(dopMynaM HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIAcCOB (YrapHbIi ras, YIJIEKUCIBINA ras,
aMMUaK, TalleHas HM3BeCTb, HeramieHas HM3BeCTb, MHUThEBas cofa M JIPYrMX): Ha3BaHUS
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BeniecTB o MexayHapoaHoi (MIOITAK) unu TpuBHanbHOW HOMEHKIATYpE M COCTaBJICHUE
(GopMynbl XMMHUYECKMX BEIIECTB, OINpeJeleHne MPUHAMISKHOCTH K Kiaccy. Ilouck
uHPOpPMALIUK 110 HAa3BaHMUAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM ¢opMmyiaaM. AHaIM3
XMMHUYECKOH HH(pOpMAaLUHU, IMOIy4aeMOW W3 pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOH
uHpopmanuu, cetb IHTEpHET U Apyrue)

Tema 1.5.
Tumpl XUMUUECKUX PEAKIIH

1.5.1 Tunbel xumudeckux peakuuii. OBP

OK 01

Conep:xanue yueOHOro MaTepuaJia

Xumuyeckas peaknus. Kraccupukanus XUMHUECKMX pEaKIHMid B HEOPraHUYECKOH W
OpraHWYECKONW XMMHUHU. 3aKOHBI COXPAHEHHUS MACChl BEIECTBA, COXPAHECHUS U MPEBpAIICHUS
SHEPruu TMpH XUMHYECKUX peakiusx. OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE —PEAKIUU
(YypaBHEHUSI  OKHCJICHUS-BOCCTAHOBJICHHS,  CTENEHb  OKHUCJICHHS,  OKUCIUTENh U
BOCCTaHOBUTEIb, OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE peaxkumn B pupoe,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KUZHEACITCIHbHOCTH OPTraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHYECKHX PEaKIUM.

XHUMHUYECKOE PaBHOBECCHC

1.6.1 CxkopocTh XUMUYECKOM PEaKIuH, €€ 3aBUCUMOCTb OT Pa3lUYHbIX (PAKTOPOB

OK 01 OK 02
IIK 1.2

Coaep:xxanue yueOHOro MaTepHaJia

[Tpaktueckass pabora Ned. «CkopocTh XHMHUYECKOW peaklMH, €€ 3aBUCHUMOCTh OT
Pa3INYHbBIX (AKTOPOBY.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTb OT Pa3JIMYHbIX (PAKTOPOB: MPUPOIbI PEArHPYOIINX
BEUIECTB, KOHIICHTPALMM PEarupyroUIuX BEIIECTB, TEMIIEPATYPhl U IUIOMAAN PEAKIIMOHHOU
noBepxHocTU. TemnoBble A(PGEKTbl XUMUYECKUX peakUui: 3K30- U DHIOTEPMHUYECKHE
peakuuu. OOpaTHMble peakuuu. XHUMHYeckoe paBHOBecwe. MDakTophl, BIUSIOIIME Ha
COCTOSTHUE XMMHUYECKOIO paBHOBECHsI (KOHIIEHTpAlMsl PeareHTOB WM MPOIYKTOB PEaKIMH,
nasieHue, temneparypa). [lpunmun Jle [latense

Pemenne mnpakTUKO-OpUEHTHPOBAHHBIX 33JaHUM Ha aHanu3 (PaKTOpOB, BIMSIOUIMX Ha
WU3MEHEHNE CKOPOCTH XUMHUYECKOW peakUuu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKINH
OT IPUCYTCTBUS KaTaIU3aTopa Ha MPHUMEPE pa3yIoKEHUs MEPOKCUAAa BOJAOPOJA C MOMOIIbIO
JUOKCHJAa MapraHila M KaTajasbl. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuil Ha
npuMmeHenne npuHuuna Jle-Illarense a1 HaxoXKAEHNS HANPABIEHUS CMEILEHUS PaBHOBECHS
XUMHYECKON peakuud U aHaiu3 (aKTOpOB, BIUSIOIIMX HAa CMEIIEHHE XUMHUYECKOTO
paBHOBECHSI

Tema 1.7.
PactBopsl,

TeopuUs

1.7.1 PacTBOpeHue Kak (pU3NKO-XUMHUYECKHUH MpoIiecc.

OK 01 OK 02
OK 04 OK 07




1

BHGKTpOHHTquCKOﬁ Jucconranuu u

WOHHBIA 0OMEH

I[IK 1.2

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopbl. Busbl pacTBOpoB 10 COAEPXKAHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTD.
[TonsiTe o nucnepcHbIX cucreMax. VICTUHHBIE W KOJJIOUIHBIE pacTBOpbl. MaccoBasi 10Jis
BemectBa B pactBope. llonarue o BomopogHom mokaszatene (pH) pactBopa.
OnektponauTuueckas auccouuanus. CuiabHbIE U clladble AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI.
Peakiii nonHOr0 0OMEHa

CamocrosiTeibHas padora o0y4yarommxcs Ne2

AHanmm3 u npeoOpazoBanue yueOHoOU mHpopmarmu. [ToaroToBka cooOmEeHU Ha TeMy IO
BbIOOpPY: [IpakTHyeckoe mMpuUMEHEHHUE 3IIEKTpoNn3a: padUHHUPOBAHME, TaIbBAHOIUIACTHKA,
TraJIbBaHOCTCTH .

1.7.2 IlpuroroBiaeHne pacTBOPOB

OK 01 OK 02
OK 04 OK 07
IIK 1.2

Coaep:xxanue yueOHOro MaTepHaJia

Jlaboparopuas padota Nel «IIpuroroBienue pacTBOPOB».

[TpuroroBneHne pacTBOPOB 3aJaHHOM MAacCOBOM JI0JIeH pacTBOPEHHOIO BELIECTBa,
NPOBEICHUE pEaKIWii HOHHOTO OOMEHa, ONpeIeJICHHE Cpeabl PACTBOPOB BEIIECTB C
MOMOIIII0 YHUBEPCAIBHOTO WHAMKATOpa (KWCias, HEUTpanbHas, LIeoyHas). 3aJaHus Ha
COCTABJICHUE MOHHBIX peakuui. Pelenne npakTHKo-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHHUU
Ha pacTBOPbHI, UCIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHOM J€SITEIbHOCTH YEJIOBEKA

Pasnen 2. Heoprannueckas xummusi

8/3

Tema 2.1.

Dduznko-xuMuYeCcKue
HEOPraHWYECKUX BEIIECTB

CBOWCTBA

2.1.1 Meramel. Hemertamnsl. Ilomoxenne B IICXD JI.M. MenzaeneeBa, 0COOCHHOCTH
crpoenust. Koppos3us meramioB. MeTonabl 3amuThl KOHCTPYKIMH IOJBHUKHOTO COCTaBa
JKEJIE3HOAOPOKHOI0 TPAHCIIOPTA

OK 01 OK 02
OK 04
IIK 1.2

Conep:xanue yueOHOro MaTepuaJia

[TpakTueckast padota Ne5. «Mertamibl. Hemeramiby

Mertamnsl. Hemetamisl. [lonoxxenue B [IICXD JI.1. MenaeneeBa, 0cOOEHHOCTH CTPOCHUS.
OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX O000JOYEK aTOMOB METauIOB, HEMETaJUIOB.
XUMHUYECKHUE CBOMCTBA BAXXKHEHIIMX METAJUIOB (HATpUM, KaJlWi, KaJlblUil, MarHui,
QTIOMUHHMMA, [MHK, XPOM, JK€JI€30, MEIb) M HX COCAMHCHHH. XWUMHYECKHE CBOWCTBA W
MPUMEHEHHE Ba)KHEWIINX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ora, ¢ocdopa, yriepona u




2 4

KpPEMHHs]) U HMX COCIMHEHHH (OKCHUIIOB, KHUCJIOPOJACOACPKAUIUX KHUCIOT, BOJOPOIHBIX

coenuHeHUH). OOmKMe crocoObl MOJYYSHHUS METAIOB, HeMeTauIoB [IpuMeHeHne MeTamioB

B ObITY U TexHHKE. [[pMeHeHne BaKHEHIITUX HEMETAJIIOB U UX COCMHEHUN

2.1.2 XuMudecKkue CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHCHHI OK 01 OK 02
OK 04
IIK 1.2

Conep:xanue yueOHOro MaTepuaJia

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEHIECTB  (OKCHJOB,

TUAPOKCHUIOB, KHUCIOT, coJied W J1p.). ['eHeTndeckass CBsI3b HEOPTaHHMYECKUX BEIECTB,

MPUHAJICKAIIUX K Pa3IMyHbIM KjiaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX

BEIIECTB, BOJOPOAHBIX COCIMHEHHM, BBICITUX OKCUIOB U THUJIPOKCHIOB

CamocrosiTesibHas padora o0yuarommuxcs: Ne3

Pemienne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa CBOWCTBA, COCTaB, IIOJIy4EHUE U

0e30MacHOe KCIONIb30BAHUE KJIACCOB HEOPraHWYECKHUX BEIECTB B OBITY M MPAaKTHUYECKOM

NeSITeIbHOCTH 4esoBeka. lloaroroBka cooOmiennii Ha Temy 1o BbIOOpy: Ilpumenenue

KJIaCCOB HEOpraHWYeCKUX BellleCTB B JKEJIE3HOJOPOKHOM Xxo3siicTBe. [IpaBuia mepeBo3ku

HEOPraHWYECKUX BEIeCTB M0 JKEJIIE3HOW TOPOre.

2.1.3 ®u3uKo-XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX COETMHEHUN OK 01 OK 02
OK 04
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia

[TpakTrueckast pabota Ne6. « DU3NKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBieHne YypaBHEHMM XHMHUYECKHMX PpEaKIMH C y4acTHEM TMPOCTBIX M CIIOXKHBIX
HEOPraHMYECKUX BEIIECTB: META/NIOB M HEMETaNIOB; OKCHIOB METAJJIOB, HEMETAIJIOB H
aM(OTEepHBIX DJIEMEHTOB, HEOPraHUYECKHX KHCIOT, OCHOBaHMH ©  aM(OTEepHBIX
TUAPOKCHUIOB; HEOPTAaHUUYECKUX COJICH, XapaKTepPU3YIOIIHUX UX CBOICTBA.

PacuéTsl Maccel BemecTBa nin 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OFHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB, Pacy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ©CIH OJHO W3 BEIIECTB HMEET IPHUMECH.
Pemienne mpakTUKO-OPUEHTHPOBAHHBIX 3a/laHUN Ha CBOMCTBa, COCTaB, MOJNyYEHUE W
Oe30macHOe HCMOJb30BAaHHE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY H
po(heCcCHOHANLHOM NeSTeIbHOCTH YeJIOBEKa




2 3 4
CamocrtosiTeibHas padora o0yuarommxcs: Ned 1
AHanu3 1 mpeodpazoBaHue yueOHOW HHGOPMAITIT
Tema 2.2. 2.2.1 Unentudukanusi HEOPraHMIECKUX COSTUHECHUN OK 01 OK 02
Wnentudukanuss  HEOpPraHMYECKHX OK 04
BECILIECTB Coaep:xxanue yueOHOro MaTepuaJia
Jlaboparopuas pabota Ne2 «neHTruduKamnyss HEOPraHUIECKUX BEIICCTBY.
Pemienue sxcnepuMeHTaIbHbIX 3a7ad 10 XUMHUYECKUM CBOMCTBaM METAJJIOB U HEMETAJLIOB,
[I0 PaclOo3HAaBAaHUIO U IOJIYYEHHUIO COEIMHEHUN METaJJIOB U HEMETAJIOB (B3aMMOJAEHCTBHE 5
THJIPOKCUIA QIIOMHUHUSL C pPacTBOpaMM KHUCIOT W Iuenodeld,). Mnentuduxauums
HEOPraHMYECKUX BEIIECTB C HCIOJNB30BAaHHEM WX (U3UKO-XUMHUECKUX CBOMCTB,
XapaKTepHBIX KayeCTBEHHBIX peakuui. KauecTBeHHblE peakuuu Ha Cyibdar-, KapOoHAT- U
XJIOPUJI-aHUOHBI, HA KATUOHBI METAJUIOB U KATUOH aMMOHMUSI
CamocrosiTesibHast padora o0y4yaromuxcs NeS
[TonroroBka K UTOroBOM KOHTPOJILHOM paboTe MO KjlaccaM HEOPraHMYECKUX COETUHEHMIA:
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIeCTB  (OKCHJIOB,
TUAPOKCUOB, KHUCIOT, COJIEH U Jip.). 3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB IPOCTBIX 1
BEIIIECTB, BOJIOPOJHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M TUAPOKCHIOB. MneHTuduxauus
HEOPraHMYECKUX BELIECTB C MHCIOJb30BAaHMEM UX (U3UKO-XMMHMYECKUX  CBOMCTB,
XapaKTEPHBIX KaUEeCTBEHHBIX PeaKLUi
Hrorosasi konTposibHasi padora Nel ['eHeTnueckas cBA3b HEOPraHUUYECKUX COEITMHEHUI OK 01 OK 02
OK 04
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
OOGsi3arenbHast ayuTOpHas yueOHast Harpy3ka (BCero) 25
IIPAKTHYECKUE 3aHATUS 12
nabopaTopHble 3aHATHS (PabOThI) 4
camocTosTelbHas paboTa 5
KOHTpOJIbHast paboTa 1
Pazgen 3. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH 4/1
Tema 3.1 3.1.1 INonsaTne 00 opraHUYECKUX BEIIECTBAX, MX MPUMEHEHHE Ha Xele3Hou mopore. Teopus OK 01
Knaccudukanus, CTpOEHHE u | A.M. byrneposa. Kiiaccudukanys opraHn4eckux BeIecTB
HOMEHKJIaTypa oprann4eckux | Copep:kaHue y4eOHOro MaTepuasia 2
BELIECTB [TosiBIeHMe W pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. llpenmeT opraHndeckoil Xummuu.
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Mecto M 3HaYE€HHE OPraHUYECKOM XHMHUU B CHUCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE
CTPOCHHE KaK IOpANOK COEJUHEHUsS AaTOMOB MOJIEKYJIE COIJIaCHO MX BaJE€HTHOCTH.
[IpumeHneHue OpraHMuecKUX BEHIECTB Ha Kejae3Hod jopore. llonoxenuss Tteopuu
XUMHUYECKOTO CTpOeHHUs opranmdeckux coeauHenuii A.M. BytiepoBa. Yriepoanslii ckener
OpPraHMYECKON MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHUYECKOI'O CTPOSHHS MOJICKYIL.
M3zomepuss m wm3omepbl. [lonsarne o QynkumonanpHON Tpymnme. Pamukan.  [IpuHImIb:
KJIacCU(PHUKAMU OPraHUYECKUX COCTUHEHUH. MeXIyHapoaHas HOMEHKJIATypa W TPUHIIUTIBI
HOMEHKJIATYpbl OPraHUYECKUX COEIMHEHH.

CamocrosiTeibHas padora odyuyarommxcs Ne6

[TonGop, ananu3z u mpeobpazoBanue yueOHOM uH(popmanuu. [loaroroBka cooliieHuil Ha
TeMbl 10 BBIGOPY: Kmsub u gestensHocTh A. Kekyme. JKusup u jesrenbHocTh M.
bepuenuyca. XKusnp u gesrenbHocts @. Bemnepa.

3.1.2 AnkaHbI: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUN PSI.

OK 01

Coaep:xxanue yueOHOro MaTepuaJia

[IpenenbHble yraeBoAOpPOAbl (aJIKaHbl U IUKIOATKaHbI). (OCOOCHHOCTH KiIacCHU(PUKAIMKU U
HOMEHKJIATypbl, Hu30Mepusi, (U3MUECKHe CBOWMCTBA, XHMUYECKHE CBOWCTBA, CIIOCOOBI
nonydyeHusi. [opeHne MeTaHa Kak OJMH W3 OCHOBHBIX HMCTOYHHUKOB TeIJla B
MPOMBINIIEHHOCTH U ObITy. CBONCTBA MPUPOJHBIX YTIIEBOJAOPOIOB, HAXOXKIEHUE B MIPUPOJIEC
Y IPUMEHEHHUE AJIKaHOB.

Pa3nen 4. YrieBogopoabl

8/1

Tema 4.1.
YrieBonopoapl M MX IPUPOIHBIE
UCTOYHUKHU

4.1.1 CpaBHuUTeNbHAs XapaKTEPUCTHKA METaHa 1 3TaHa

OK 01 OK 02
OK 04
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia

[TpakTrueckas pabota No7 «CpaBHUTENbHAS XapaKTEPUCTHUKA METaHA U ITaHA)

Meran u sraH: COCTaB, CTPOCHHC, (1)I/ISI/IIICCKI/IG M XMMHYECKHE CBOMCTBA (peaKLII/II/I 3aMCUICHUA U
TOpPEHMsI), TOJYyYeHHE U TPUMEHEHHUE.

4.1.2 HenpenenbHble YIII€BOJOPOIbI (aJIKEHBI, AJIKQAUEHBI, AJIKHHBI).

OK 01 OK 02
OK 04
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia
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AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM psJl. DTUJIEH U MPONUIIEH: COCTaB, CTPOEHUE,
busznyeckne M XUMHUYECKHE CBOWCTBAa (peakuMu TUIPUPOBAHMS, TalOTEHUPOBAHUSA,
THJIpaTaIliH, OKHCICHHUS U TIOJIMMEPU3ALIMH ) TOTyYSHHUE U IPHUMEHEHHE.
Ankanuensl: OyramueH-1,3 u wmetmnOyraaueH-1,3, XMMHUYECKOE€ CTPOCHHE, CBOWCTBA
(peakiusi MOJIMMEpU3AIMK), MPUMEHEHUE (11 CHUHTE3a MPUPOJHOTO U CHUHTETHYECKOTO
KaydyKa U pe3UHbI).
AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKHHA psii. ALETHIIEH: COCTaB,
XUMHYECKOE CTpOeHHue, (PU3MYecKrue M XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoOTCHUPOBAHUS, THUApPATAlUd TOPEHHWs), TOJy4YeHHE ¢ TpPUMEHEeHHE (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJIsl CBAPKHU M PE3KH METAJIJIOB)
CamocrosiTeibHas padora odyuarommxcs Ne7 1
[TonGop, ananu3s u npeobpazoBanue yueOHON HHPOpMAIIH
4.1.3 Apensl. CocTaB, CTpOCHHE, TTOITyUYCHHUE OK 01 OK 02
OK 04
IK 1.2
Coaep:xxanue yueOHOro MaTepHaJia
Apomarudeckue yriaeBoaoposs! (apensl). beH3on u Tonyon: coctaB, CTpoeHUE, PU3NYECKUE
U XMMHYECKHE CBOICTBa (peaklUMu TajJOTeHUPOBAHUS W HUTPOBAHMA), TMOIY4YEHUE U
npuMeHeHne. TOKCHYHOCTh apeHoB (BIMSHHME O€H30Jla Ha OpraHu3M YeJOBEKa).
['eneTnueckas cBSI3b MEXAY YII€BOJOPOJAMHU, IPUHAIESKAIIUME K Pa3IMYHBIM KJIaCCaM. 2
[TpupoaHble MCTOYHHWKH YTIEBOAOPOAOB. [IpUpOmHBIA Ta3 W TOMyTHBIE HE(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTKM He(TH: MEpPEeroHKa, KPEeKUHT
(Tepmuueckuif, KaranuThuyeckuil), nuponus. IlpoaykTsl mnepepaboTku HePTH, UX
IPUMEHEHHE B IPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIH yrojb U IPOAYKTHI €ro nepepaboTKH
Tema 4.2. 4.2.1 CpolicTBa yriieBojopo1oB. [lomydeHre STUIeHa U U3yUeHUE eT0 CBOWCTB OK 02 OK 04
DU3HKO-XUMUYECKUE CBOMCTBA
YIIICBOZOPOJIOB Coaep:xanue y4eOHOro Mmarepuasa
JlaGopaTtopnast pabota Ne3 "[lomydeHue 3THIICHA U U3y4eHHE €ro CBOUCTB"
[Tony4yenue »TUIeHa U M3y4€HHE €ro CBOMCTB. MoJenupoBaHHE MOJIEKY U XMMHUYECKHX 2
IpeBpalleHnii yIriIeBOAOpPOJIOB (Ha NpuUMepe »JTaHa, OSTUJIEHA, aleTWIeHa U Jp.) H
raJIoreHONPOM3BOIHBIX
Paznen 5. Kucsiopoaocoaep:kamme opranHudeckue coeTMnHeHUus 12/1
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Tema 5.1. 5.1.1 CpaBHUTENBHAS XapaKTEPUCTUKA CIIUPTOB OK 01 OK 07
Crnuptsl. Oenon

Coneprxanue y4eOHOro MaTepuasa

[IpakTryeckas padorta Ne8 «CpaBHUTENIbHASA XapaKTEPUCTUKA CIIUPTOB

[IpenenbHble OAHOATOMHBIE CHUPTHI (METAaHOJI W OSTaHOJ): CTpOeHHUe, (U3HUECKUe Hu

XUMHUYECKHE CBOMCTBA (pEaKlMy C aKTUBHBIMH METaJllIaMH, TaJJOT€HOBOIOPOIaMU, TOPEHHUE),

npuMeHeHue. BopopoaHble CBS3M MEXAY MOJIEKYIaMHU CHUPTOB. DU3HNOIOTHYECKOE

JEHCTBUE METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaromMHple CHUPTHl (STWICHIVIMKOIb W TJIHUIEPUH): CTpOeHue, (U3HUecKue Hu

XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO IICIOYHBIMH METAJUIAMH, KadeCTBCHHAS

peakuus Ha MHOTOATOMHBIC CITUPTHI). DU3HOIOTHYECKOE JICHCTBHE HA OPTaHW3M YEJIOBEKa.

[TprMeHeHue TIUMIEepUHA U ATHIICHTTUKOJIS.

®enon. CTpoeHUe MOJCKYIbI, (PU3UIECKIE U XUMUYECKHE cBOWCTBa (heHosia. TOKCHYHOCTH

denona, ero pusmonornueckoe AeicTBre Ha OpraHu3M uenoseka. [Ipumenenue denona
Tema 5.2. 5.2.1 Anpneruasl. Kap6oHoBsie kucinoTel. CocTaB, CTpOSHUE, KiIacCHUpUKAIUS OK 01 OK 02
Anbaeruanl. OK 04

KapOoHOBBIE KHUCITOTHI.
Crnoxubie 3¢upbl

Coaep:xxanue yueOHOro MaTepuaJia

JlabopaTtopHnast pabota Ne4 «CBoiicTBa anbAETUI0B U KAPOOHOBBIX KHUCITIOTY

Anbleruapl M KeToHsl ((hopManblaerui, aleTanbIeru]], aleToH): CTpoeHue, GpU3nuecKue u
XUMHUYECKHE CBOMCTBA (pEaklUU OKHCIEHHUS M BOCCTAHOBIIEHHUS, KAUECTBEHHbIE PEaKIINN),
[IOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesieNibHbIE KapOOHOBBIE KHMCIOTHI (MypaBbHHAsi U YKCYCHash KHUCIOTHI):
CTpoeHue, (u3nueckue M XHUMHUYECKHE CBOHCTBa (0OIIME CBOWCTBA KHUCIOT, pEeaKIus
TepudUKalMN), TOJTydeHHE U TPUMEHEHHUE.

CamocrositeibHas padora o0y4yarommxcs: Ne§

[TonroroBuTh cOOOIIEHUS IO TeMaM (TI0 BbIOOPY): MypaBbUHBIN albJeru]] Kak KOMIIOHEHT
0aKeTUTOBOrO JIaka, SBJSIOIIMMCS aHTUKOPPO3HOHHBIM MOKPBITUEM JJIsI  BaroHOB.
TeKCTOMUT Kak OCHOBA JJISi U3TOTOBJIEHUS 3yO4aThIX KOJIeC, BKJIAJbIIEeH MOIIUITHUKOB, a
TaKXe KakK 3JIEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT JJIsl U3TOTOBICHUS TPYILIUXCS
JeTajged JUCKOB CLEMJIEHHS U TOPMO3HBIX KOJOAOK Ha JKEJIE€3HOJOPOKHOM TpPaHCIOPTE.
IIpuMmeHeHne aleToHa B JKEJIE3HOAOPOXKHOM X03siicTBe IIprMeHeHne 1aBeneBol KUCIOTHI
JUISL OYMCTKU METAJIJIOB OT P)KaBUMHBI M HAKUIM, B TOM 4YHCJIE U B KOTJIaX JIOKOMOTHBOB.
[TepeBo3Kka 1 MapKUPOBKA aJIbAETHIOB U KapOOHOBBIX KUCIIOT MO JKEJIe3HOH J1opore
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5.2.2 Cnoxusie 3¢upsl. XKupsl. OK 01 OK 02
OK 04
Conep:xanue yueOHOro MaTepuaJia
CTeapI/IHOBaﬂ N OJICMHOBAs KHUCJIOTHI KaK IMPECACTABUTCIIN BBICIINX Kap6OHOBLIX KHUCJIOT. MbUI1a
KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.
CnoxkHble 3¢UPBI KaK MPOU3BO/HbIE KAaPOOHOBBIX KUCJIOT. [HAPOJU3 CIA0KHBIX 3QUPOB.
Xupsl. I'naposns xupos. [IpuMeHeHMe xKUPOB. Buosiorudeckasi poJib }KUpPOB
Byrmnanerat kak KOMIOHEHT TEHTA(TalNeBBIX O3Maliel, HCIOJIB3YEeMbIX IS OKpPACKH
MACCAKUPCKUX BaroOHOB M JIOKOMOTHBOB; 3JIEKTPOU3OJISALIMOHHBIX JTAKOB, IPUMEHSIEMbIX MPH
peMOHTE TATOBBIX aBUrareneil. JKupbl Kak MpOAYKT MUTAHHUS U XUMUYECKOE ChIphe. 3aMeHa
JKUPOB B TEXHHUKE HEMHILEBHIM ChIpbeM. MBLI4 BBICHINX KUPHBIX KHCIOT KaK 3aryCTHUTENH B
MJIACTUYECKUX CMa3Kax, IMPUMEHSEMBIX B Pa3IUYHBIX MEXaHHW3Max JUisi CMasKu
MOJIUIUITHUKOB, 3y0UaThIX KOJIEC, BUHTOBBIX M IEMHBIX Mepeay, MapHUPHBIX COSAUHEHUN U
np. Cunrernyeckue Moromue cpeactsa (CMC): TOCTOMHCTBA M HETOCTATKH.
Tema 5.3. 5.3.1 Yraeroapl. CoctaB, kiaccudukaiys, CBOWCTBA OK 01 OK 02
VraeBonasl OK 04
Coaep:xxanue yueOHOro MaTepHaJia
[IpakTuyeckas padora Ne9 «Yrneoasl. CocTaB, kinaccuduKarys, CBONCTBaY
VYrieBonbl: cOCTaB, KiIaccUpUKAIKSA YTIeBOAOB (MOHO-, TU- W TMOJucaxapubl). [ roko3a —
MPOCTEHIINI MOHOCAXapul: OCOOCHHOCTH CTPOCHHSI MOJIEKYIbI, (PU3NYECKHE U XMMHUECKHE
CBOICTBa TJIOKO3bI (B3aumogzeicteue ¢ ruapokcugom menu (II), oxucienne amMMmMHayHbBIM
pactBopoM okcunaa cepebpa (I), BoccraHoBieHHe, OpOXKEHHE TIIIOKO3bI), HAXOXKJACHHUE B
MpUPOJIe, TPUMEHEHNE TIIIOKO3bI, OUOJIOTHYECKass POJIb B JKU3HEACATEIHPHOCTA OpPraHU3Ma
yenoBeka. @orocunTes. OpykTo3a Kak U30Mep TIIFOKO3BI.
Caxapoza — mpeacTaBUTeNb IUCAaXapuI0B, TUIPOIU3 Caxapo3bl, HAXOXKIECHUE B MPHUPOJAE U
IPUMCHCHUE.
[Tonucaxapuapl: Kpaxmai U LEJUTI0NI03a Kak MPUpOAHbIe monuMepbl. CTpoeHrne Kpaxmana u
[EJUTIONIO3bI, (PU3MYECKHE M XUMHUYECKHE CBONCTBAa Kpaxmana (THIpOJIN3, KadeCTBEHHAas
peaxIus C HOAOM)
Tema 5.4. 5.4.1 HomeHKIaTypa KUCIOPOAOCOACPIKALINX OPTaHUUYECKUX COCTUHEHUI OK 01 OK 02
DUBNKO-XUMHUUIECKHIE CBOMCTBa OK 04
KHUCJIOPOJIOCOIepKAIINX Conepixanue y4ueOHOro MaTepuasa

[IpakTuyeckas pabota Nel0 «HomeHkiaTypa KHCIOPOIOCOIEPKAIIUX OPraHUYECKUX




1 2 3 4

OpPraHMYECKUX COCANHEHUHN COCIIMHEHUI

TpuBnanbHass W MeXIyHapogHas HOMEHKJIATypa, XWMHYECKHE CBOMCTBAa, CIIOCOOBI
MOJy4EeHHUsI CIHPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHPOB, ANBACTHUAOB M KETOHOB.
CocraBieHHe CXeM peakIuil (B TOM YHCJE IO MPEUIOKCHHBIM IIeNOYKaM HpEeBpaIleHH),
XapaKTEpU3YIOIUX  XMMUYECKHE CBOWCTBA  KHCIOPOAOCOJACPXKAIIUX  OPraHUYECKUX

COCIMHEHUN

54.2 Xumnueckue u (U3MYECKHE CBOMCTBA KHCIIOPOJIOCOACPIKAIINX OPraHUYECKUX OK 01 OK 02
COEIMHEHUN OK 04
Coaep:xanue yueOHOTro MaTepHaJia

[IpakTH4eckas pabota Nell «XUMHYECKHE u ¢buznyeckne CBOMCTBA

KHCJIOPOI0COCPIKALINX OPTaHMUECKUX COCTUHEHUI

[IpoBenenue, HaOIIOACHUE M OMMCAHUE JEMOHCTPAIMOHHBIX OINBITOB: T'OPEHUE CIHPTOB, 2

KAaueCTBEHHbIE PEAKIIMHU OJHOATOMHBIX CIHUPTOB (OKHCcIeHHE 3TaHoja okcugoM meau (I1)),
MHOI'OQTOMHBIX CIUPTOB (B3aumojeictBue rimuepuHa c rugpokcuaom meau  (ID)),
aJbJIerUI0B (OKUCIEHUE aMMHUAaYHBbIM pacTBOpoM okcuza cepedpa(l) u rugpokcuiom meau
(II), B3anmoeiicTBre KpaxMmaia ¢ H0JIOM), H3yUYeHHE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTHI

Pasjen 6. A3oTcoaep:kamye opraHudeckie coeIMHeHus 4/1

Tema 6.1. 6.1.1 AMuHBI OK 01 OK 02
AMUHBL. OK 04
AMHMHOKHUCIIOTHI. Conep:xxanue yueOHOro MaTepuaJia

benku AMMHBI: METUJIAMUH — TPOCTEUILINI MTPEACTABUTENb AMUHOB: COCTaB, XUMHUECKOE CTPOCHHE, 2

bu3NYeCcKre U XUMHUYECKUE CBOMCTBA, HAXOXKJIEHUE B IPUPOJIE.

CamocrosiTeibHas padora o0y4yarommxcs Ne9

[TonGop, ananu3 u mpeoOpazoBanue yueOHOU uHpOpmaruu. [loaroToBka coobuieHHit Ha
TeMy 1o BbiOOpy: JKuswp u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacHUTEINH.
HpaKTI/I‘-IGCKOG 3HAYCHUEC aMHWHOB M HUX MNPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3STCTBE.
ITepeBo3Ka aMHHOB I10 JKE€JIE3HOM opore, MapKUPOBKA I'PY30B.

6.1.2 Amunokuciors. benku OK 01 OK 02
OK 04

Copaepxxanue y4yeOHOro MaTepuasa
JlaboparopHas pabota No5 « AMUHOKHUCIIOTHL. benku 2
AMHMHOKHUCIIOTHI KaK aM(pOTEepHbIE OpraHUYeCKHe CoenuHeHHs. PU3NUeCKre U XUMUYECKHE
CBOICTBa aMHHOKHCIIOT (Ha mpHMepe ThuimHa). brojorndeckoe 3HaUY€HUE aMHUHOKHCIIOT.




1 2 3 4

[TenTupael.

benku xak npupousie noiaumepsl. [lepBuyunas, BTopuyHas U TPETUYHAS CTPYKTypa OEJKOB.

XUMHYECKUE CBOMCTBA OCITKOB: THAPOIN3, IEHATYpAIHsl, KAYeCTBEHHBIC pEaKIIMi Ha OCIKU
Pasznen 7. BbicokOMOJIEKYJISIPHBIE COEINHEHUS 2
Tema 7.1. 7.1.1 Cunres, aHanu3 1 KjJaccu(uKaus BBICOKOMOJIEKYISPHBIX COSAMHEHHH OK 01 OK 02
[Inactmaccel. OK 04
Kayuyxu. Bonokna K 1.2

Conep:kanue y4eOHOT0 MaTepuaJia

[TpakTnueckast padora Nel2. «CuHTe3, aHanu3 M KiaccU(UKaLMsS BbICOKOMOJIEKYIISIPHBIX

COEIMHEHUI»

OcCHOBHbBIE TOHSATHS XHMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,

CTPYKTYpHOE 3BEHO, CTEIEHb IMOJMMEPH3AH, CPEAHssT MOJeKysipHas macca. OCHOBHBIC

METOJbl ~ CHHTE3a  BBICOKOMOJIEKYJSPHBIX  COCAUHEHMH  —  HOJUMEpHu3auus | 2

MOJIMKOHCHCALIHS.

O3HakoMjIeHHE ¢ 00pa3liaMy MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB:

MJIACTMACCHI (TIOTMATUIICH, TTIOJIUIIPONIIICH, TOJTUBUHUIXIJIOPHU, TIOJTUCTUPON); HATYPabHBIHI

U CHHTETHYECKHE KaydyKd (OyTaJMeHOBBIH, XJIOPONPEHOBBIH W HM3OMPEHOBBIN); BOJOKHA

(HaTypasibHbIEe (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (AIETAaTHOE BOJOKHO, BUCKO03a),

CUHTETHYECKHE (KalPOH U JIABCaH)
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA 4/2
Tema 8.1. 8.1.1 Ponp xumMuH B OO0ECIEYEHHWH HKOJOTHUYECKOW, HHEPreTUYEeCKOM W THIIEBOMH OK 01 OK 02
XuMHUecKue TEXHOJIOTUU B | Oe30macHOCTH OK 04 OK 07
MOBCETHEBHON U NMPOGeCcCHOHATHHOM K 1.2
NeSITEIbHOCTH YeJIOBEKa Copaepxxanue ydyeOHOIro MaTepuasa

Ponp xumuM B oOecrie4eHnu 3KOJIOIMYEeCKOM, SHepreTH4eckoil n muieBoil 0e30macHoCTH,

pPa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTepuajioB (B 3aBUCUMOCTH OT BHJA

npodeCCUOHATLHON  JIeATENIbHOCTH), HOBBIX HCTOYHHUKOB OJHEPruu (AJIbTEepHATHUBHBIC 2

UCTOYHUKU 3Hepruu). [loHATHE O HayuyHBIX METOJaxX IMO3HAHUS BEIIECTB U XUMHUYECKUX

peakuuii. IIpencraBnenuss 06 OOHMMX HAay4yHBIX MPUHLUUIAX MPOMBIIIJIEHHOTO MOTYYEHUs

BaXHEHMINIMX BellecTB (Ha MpUMepax MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOThI, METAHOJIA).

8.1.2 [IlpumeHeHHe XMMHYECKHX BEHIEBCT W TEXHOJNOTUH ¢ yderoM Oyaymiei OK 01 OK 02

npodecCuoHaNbHOM NesTeIbHOCTH OK 04 OK 07

IIK 1.2




2 3 4
Copepxxanue yueOHOIro MaTepuasa
[Tpaktuueckas padora Nel3. «[IpumMeHeHHE XMMUYECKHUX BEIIECTB M TEXHOJIOTHH C y4€TOM
Oyaymeit mpodecCHOHANTBHON e TETEHOCTH.
Pemenne keiic-3afad 1Mo TeMaMm: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAallMOHAIBLHOTO MUTAHMUS,
BaXHEHILINE CTPOUTENbHBIE M KOHCTPYKIMOHHBIE MAaTepUaibl, CEIbCKOXO3SIICTBEHHOE
MIPOU3BOJICTBO, KPACKHU, CTEKJIO, KEpaMHKa, MaTepHallbl JIJIsl JIEKTPOHUKH, HAHOMATepHaJbl, 2
TEKCTHJIbHBIE BOJIOKHA, MCTOYHHMKHM DHEPTUH, OPraHUYECKHE U MHHEpaJbHBbIC YIOOpeHHS,
JEKapCTBEHHbIE M KOCMETUYECKME IIpernapaTbl, ObITOBas XHUMHUA, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.
3ammra: [IpencraBneHue pe3yabTaToOB peLIeHUs Kelc-3aad B (opMe MUHM-JOKIIa/Aa
(orryckaercst MCToJIb30BaHNe rpad)MueCKUX U NPE3CHTAIIMOHHBIX MaTepPHAaJIOB)
CamocrosiTesibHas padora o0yuarommuxcs Nel0
[ToAroTOBKA K MPOMEKYTOUHOW aTTECTALMK MO JUCLMIUIMHE: XMMHUYeCKHe CBOMCTBA OCHOBHBIX 2
KJIACCOB OpPraHUYeCKUX BeIeCTB. 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB OpPraHMYeCcKHX
BellecTB. UJeHTHOUKaLMs OpraHHYeCKHX BeLleCTB C KCIOJb30BaHHEM HX (U3UKO-
XMMHYECKHUX CBOHCTB, XapaKTePHbIX Ka4YeCTBEHHBIX peaKIHi
IIpomexxyTounas arrecranus o Aucuumnnmie. Komruiekcuoiit auddepeHimpoBaHHblii 3aueT OK 01 OK 02
2 OK 07
IIK 1.2
Hmoz || cemecmpa: MakcumanbsHas yueOHas Harpyska (BCero) 42
O0s3aTenbHas ayIMTOpHAs yueOHas Harpyska (Bcero) 36
MPAaKTUYECKHUE 3aHATHS 14
1abopaTopHbIe 3aHATHS (PaOOThI) 6
caMmocCTosiTeNbHas paboTa 6
KommuiekcHbili quddepeHInpoBaHHbIN 3a4eT )
Hroro: MakcumanbHast yueOHas Harpyska (BCero) 72
OOs3aTenbHast ayIMTOpHAs yaeOHast Harpy3ka (Bcero) 61
IIPAKTHYECKUE 3aHATUA 26
1abopaTopHbIe 3aHATHS (PaOOTHI) 10
caMOCTOsITeNIbHAs paboTa 11
KOHTpOJIbHast paboTa 1

Hmoeosas ammecmayus 6 popme KOMILIIEKCHOTO AU(PPepeHIIMPOBAHHOIO 3a4eTa




3. YCJOBUS PEAJIM3ALIUUA ITPOT'PAMMBI OBILIEOBPA3OBATEJIBHOI'O
MNPEIMETA
3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecre4eHn 0

VY4eOHbIi mpeaMeT peamzyeTcs B yaeOHoM kadbuHeTte: Jlaboparopust XuMuu 1 OMOJIOTHH
Obopyoosanue yuebrnoco kabunema.

1. IlocamouHble MecTa MO KOJIMYECTBY 00yYarOIINXCS.

2. PabGouee mecTo nperogaBarers.

3. Meroanyeckure MaTepralibl Mo JUCHUILITMHE

4.Becol ananutudeckue (1 mr.).

5. Xumuueckas nocyza.

6. Moienu KpucTauIMIecKuX peméTok. (3 mr)

7. COopHbIii puOOP /U1 NOTydeHus razoB (1 mrT.).

8. Habop Ne3 BC «Ilemouny.

9. Habops! peakTHBOB MO OPraHNYECKON XUMUHU.

10. HaGop uHIUKATOPOB.

11. HabGop niakaToB 10 HEOPraHUYECKON U OpraHN4eCKON XUMHUHU.

Texnuueckue cpeocmea 006y4eHus..

-TB

- BUJIEOMarHuTopoH

- KOMIIBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
1. DVD Opranunueckas xumus. Yactb 2. IIpuposHble UCTOUHUKU YTIeBOAOpoJoB. CHUPTHI U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Opranunueckas xumus. Yacts 3. Anpaeruapl U KapOOHOBbIE KUCIOTHL. CIOKHBIE
s¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumust. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoaepikaiiie opraHUYecKue BellecTBa. benkwu.
CuHTeTHYECKHE BEICOKOMOJIEKYISIpHBIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIxonpHbIN XUMUYECKUH 3KcTIEpUMEHT» 150 MUHYT.

3.2. UuopmannoHHoe obecneyeHHe peaiu3aluu MPOorpaMmbl



Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1.0CHOBHBbIC HCTOYHHKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJIsl CpeaHEro MpodecCHOHAIbHOIO
obpazoBanus / U.B. Andunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucop. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110, THUTEIbHbIE HCTOYHUKM:
1. T'ycera, E.B. Xumus qis CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.M. Kynukosa;

Kazan. Ham. uccnen. texnon. yu-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamenus: 14.03.2026) / - Pexxum noctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYIHOM H3JIOKEHUU: ydeOHoe mocobme mns crmo / H.IO.
YepHukona.- 2-¢ usl., crep.- Cankr-Iletepoypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbld //  JlaHb: dnekTpoHO-OMOnMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obOparmienus: 14.03.2026) / - Pexum gocrtyma: Juist
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchl:

1. HayuHO-TIOMYJISIPHBIA MPOEKT «DJIEMEHTHI OOJBIION Hayku « ((pHU3UKa, XUMHSI, MATEMaTHKa,
aCTPOHOMHMSI, HayKa O JKM3HH, Hayka o 3emuie). HOBOCTH HayKu, KHUTH, HAyYHO-TIOMYJISIPHBIC

cTaThH, JeKIuy, >HuMKIonenuu. https://postnauka.ru/themes/chemistry - nexmuu mo XxumMuu Ha

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOIHBIN.

2. CaiiT Hay4HO-TIOMYJISIPHOTO XypHala «XuMmus U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. CallT 0 XuUMHUM: KIaCCUUECKUE Y4YEOHUKH, CIPABOYHUKH, SHIUKIIONEIUH, TOUCK
OPraHMUYECKUX U HEOPraHMYECKHX PEakKIWii, COCTaBICHWE ypaBHeHHU peakuumil. https:// www.
xumuk.ru/ Pesxum mocTyra: CBOOOIHBIIH.

4. Tlnardpopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUN U BUCO-KOH(PEPEHITNH. [ DIeKTPOHHBIN

pecypce]. Pexxum pocryma: https://zoom.us/.

5. DnexkTpoHHas UWHPOPMALMOHHO-OOpa3oBarenbHas cpeda Ha 1uatdpopme Moodle.

[DnexTpoHHbIii pecypc]. Pexxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecrneyeHa He0OXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTIO
NMPOrPaMMHOI0 o0ecredeHnst


https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA INTPEIMETA

KoHnTpoab u orieHka pe3ynbTaToB 0OCBOEHHS 0011e00pa30BaTeIbHOrO MpeaMeTa « XUMUs»

PaCKpBIBAIOTCS Yepe3 AUCLUUIUIMHAPHBIC Pe3yNIbTaThl, HAlpaBJICHHbIE Ha (POPMHUPOBAHUE OOLINX

KOMIIETSHIIHI [0 pa3/ieiaM U TeMaM COACpKaHMs y1eOHOTO MaTepHrala.

[TpomesxyTounas arrectanus B opMe KOMIUIEKCHOTO JU(PepeHIIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpPHATHIA
OK 01. Beibupars cmocoOwr | Tema 1.1-1.7
peuieHust 3amad | Tema 2.1, 2.2
npodeccuoHaIbHON Tema 3.1
NEITEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1 - TectupoBanue
Tema 7.1 - VYcrebii omnpoc Pemenue
Tewma 8.1 pacy€THBIX 33124
OK 02. Ucnons3osars | Tema 1.2, 1.4, 1.6, 1.7 - HaGmronenue 3a xonom
COBpPEMEHHBIE cpeactpa | Tema 2.1, 2.2 BBITTOJTHEHUS IIPAKTUKO-
IIOMCKA, aHanus3a u| Tema4.1,4.2 OPHUEHTUPOBAHHBIX 3aJaHUI
uHTepnpeTauuu uHbopmanuy, | Tema 5.2-5.4 - [IpencraBnenue pe3ynbpTaToB
u uHpopmannonnsie | Tema 6.1 MPAKTUYECKUX u
TEXHOJIOTUH JUTsl BbIonHeHus | Tema 7.1 nabopaTopHbIX paboT
3a7a4 npodeccuonansroit | Tema 8.1 - IlpoBenenne XHUMHYECKOTO
JIESITEIbHOCTH HKCIIEPUMEHTA
OK 04. O¢dexrusno | Tema 1.7 - BrinmonHeHne KOHTPOJIBHBIX
B3aMMO/ICVICTBOBATh u| Tema2.1,2.2 pabot o paszenam
paborarb B koiuiektuBe u | Tema4.1,4.2 JIACLIUTIIIUHBI
KOMaH/1e Tema 5.2-5.4 - OneHka CaMOCTOATENIBHO
Tema 6.1 BBIIOJIHEHHBIX 3aJaHUU
Tema 7.1 - 3amura pemeHus Kewc-
Tema 8.1 3agad (c yueTtoM Oyaymieit
OK 07. CopgeiictBoBath | Tema 1.7 npodeccnoHaNbHOMI
coxpaHeHHI0  okpyxatouieil | Tema 5.1 JIeSITEIbHOCTH )
cpensl, pecypcocoepexenuro, | Tema 8.1 -  BrimonHenue  3amaHui
MIPUMEHSATH 3HAHUS 00 MIPOMEXKYTOUHOM aTTecTaluu
M3MEHEHUHU KIIuMara,
IIPUHIUIIBI OepeKIIMBOTO
OpOM3BOJCTBA, A(P(PEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYaIUAX
K 1.2 [TpoBoauTts | Tema 1.2, 1,6, 1.7 - 3acinymuBaHue COOOIIECHUMN

TEXHUYCCKOC O6CJ'Iy)KI/IBaHI/Ie
U PEMOHT KCJIC3HOOOPOKHOI'O

MOJBIDKHOTO  COCTaBa B
COOTBETCTBUU C
TpeOOBaHUSIMU

TEXHOJIOTHYCCKUX MPOICCCOB

Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

U OLICHKA UX IIOATOTOBKU;
-IIpakTHKO-OpHEHTHUPOBAHHBIE
3a/1aHus;

- Iloxbop, aHaAM3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluuy,




5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1OB OB YUEHUSA

5.1 TlaccuBHBIC: OMNpPOC, PENPONYKTUBHBIC YIPAKHEHHUS IO 3aKPEIUICHUIO M OTpabOTKe
M3Y4YEHHOI'0 MaTepuaa
5.2 AKTHUBHBIE UM HWHTEPAKTUBHBIC: D3BPUCTHYECKHE Oe€celbl, IUCKYCCHM, KpPYIJIBIA CTOI,

MMpE3CHTal s, BUKTOPHHA, KBECT.



