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1. OBIIAA XAPAKTEPUCTUKA PABOYEHN IHHPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHUIIIUHBI «XUMUSI»

1.1. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaresibHOM nporpammbl CITO

OO6meoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHSA» SABISETCS 00s3aTENbHON  YacThiO
o011eo0pa3oBaTesIbHOTO 1IUKIa 00pa3oBaTesibHOM mporpamMmMsl B cootBeTcTBUM ¢ PI'OC CIIO no
cnenuansHocTu 40.02.04 FOpucnpynenius.

[lpuknanHoit Monmynb BKIOYaeT pasgen 8§ «XuMus B ObITY U IPOU3BOJCTBEHHOM
NeSITeIbHOCTH YeJIOBEKa», KOTOPBIH peann3yercs A Bcex mpodeccuil/crnenuanrbHOCTe METOA0M
pelIeHusl KeiHCOB, CBS3aHHBIX C SKOJIOTMYECKOH O€30MacHOCThIO M OLEHKOW MOCIEICTBHM
OBITOBOM W TPOU3BOJACTBEHHON JESATEIBHOCTH, COOTBETCTBYIOUICH oOTpacisM Oyaymien
poeCCHOHAIBHON e TETFHOCTH 00YUYarOIIUXC .

1.2. leau u njIaHUpyeMble Pe3yabTAThl 0CBOCHUS U CIANINHbBI

1.2.1. Hesu 1 32724 JUCHUILIHHBI

CopepxaHrie mporpaMMbl 00111e00pa30BaTENFHON JUCIUILTUHBI « XUMHUS» HAIPABICHO HA
JIOCTHKEHHE CICAYIONIUX LeJei:

- (hbopMHUpOBaHHE CHCTEMbl XMMUYECKUX 3HAHWA KaK BaKHEWIIEH COCTABIISIOLICH
€CTEeCTBEHHO-HAyYHOM KapTHUHbl MHUpa, B OCHOBE KOTOPOM JIeKAT KIKOYEBbIE MOHATHUA,
(yHIaMEeHTaIbHbBIE 3aKOHBI U TEOPUU XMMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U TIOHUMAaHUE
CYIIHOCTH JOCTYITHBIX 0000IIIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHUSA U CTAHOBJICHUS;

- (¢bopMupoBaHHEe M pa3BUTHE MNPEACTABICHUH O HAYYHBIX METOJAX TMO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIIHI, HEOOXOANUMBIX I IPUOOPETEHUS YMEHUIN OPUEHTUPOBATHCS
B MHUpPE BEIIECTB W XUMHUYECKHUX SIBIICHUU, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTHUYECKOU U
TTOBCEAHEBHOM KH3HU,

- pa3BUTHE YMEHHMH M CIIOCOOOB JAESITENHbHOCTH, CBA3AHHBIX C HAOIIOACHHEM H
O00BSICHEHNEM XMMHUYECKOTO IKCIIEPUMEHTA, COOII0IECHUEM MPaBIII 0€30IacHOro OOpaIieHus ¢
BELIECTBAMH.

3agaum IMCUMILIUHBI:

1) chopMUpoBaTh TMOHUMAaHHE 3aKOHOMEPHOCTEH  MPOTEKaHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUU B OKPY’KAIOIIEH Cpelle, a TAKKE UX CBA3b C LIEJIOCTHOM HAYYHOU KapTUHOU
MHUpa U IPYTUMH €CTECTBEHHBIMHU HayKaMu;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbl HEOPraHMYECKUX U OPraHMYECKUX
BEIIECTB, YpPAaBHEHUS XUMHUYECKUX PpEAKIHH, OOBICHATH HUX CMBICH, HHTEPIPETHPOBATH

PE3YJIbTATBI XUMHUYCCKUX SKCIICPUMCHTOB,



3) chopMupoOBaTh HaBBIKU MPOBEICHUS MPOCTEHIINX XUMHYECKHX
OKCIEPUMEHTAIBHBIX HCCIEIOBAaHUNA C COOJIOACHHWEM TMpaBWJl OE30MacHOTO OOpaleHus ¢
BElIeCTBaMH U J1a00paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHUS HaXOJUTh, AHAIM3UPOBATh M HCHOIB30BaTh HH(OPMAIINIO
XUMHYECKOTO XapakTepa W3 Pa3IUYHbIX WH(OPMAIMOHHBIX HMCTOYHUKOB, BKIIOUYas Y4eOHYIO
JUTEpaTypy, HAyYHBIC ITyOTUKAIIUN U HHTEPHET-PECYPCHI;

5) chopMHPOBAaTh YMEHHS TPOTHO3UPOBATH ITOCICIACTBUS CBOCH IEATCIBHOCTH H
XUMHYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB, YUUTHIBAsI BO3MOYKHBIE
JKOJIOTHYECKHE U COLMATbHBIC BO3ICHCTBHS,

6) chopMUpOBAaTh TIOHUMAHUE 3HAYUMOCTH JIOCTIDKEHUH XUMHUYECKOW HAyKd H
TEXHOJIOTHH JUIS Pa3BUTHS COIUAIBHONW W TIPOM3BOACTBCHHOH Ccdep ¢ yMCHHEM IMPHUBOJHUTH
IpPUMEPHI UX IPUMEHEHHSI B PA3TUYHbIX chepax KU3HU.

1.2.2. Il.1annpyemble pe3yJbTaThl 0CBOCHHUsI 0011e00pa30BaTeIbHON TUCHUIINHBI B
cootBeTcTBUHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue 0OmEOOpa3oBaTebHAS JUCHUIUIMHA «XHUMHUS» HUMEET TpH
dbopmupoBanuu u passutuu OK 01; OK 02; OK 04; OK 07, IIK 5.2 u mpencraBlIecHHBIX B

aktryanuzupoBaHHbIx PI'OC CIIO no cnenuansHoctu 40.02.04 FOpucnpyaeHuus.



Koa n
HAaHMeHOBaHMHe
(popmupyemsbIx
KOMIIeTeHIN

IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI

Oomue

I[I/ICIII/IHJI]/IHapHI)Ie

OK 01. Beibupats
CTIOCOOBI PeIeHHUs
3aa4
npodeccrnoHabHOM
JeSITeTbHOCTH
MPUMEHHUTEIBHO K
pa3IMIHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yJIbTATHI I0IKHbI OTPAXKATH B YACTH:
TPYAOBOI0 BOCIIMTAHHUS:

TOTOBHOCTh K  TPyAy, OCO3HAHHE  IIEHHOCTH
MacTepCTBa, TPYA0II00UE;
TOTOBHOCTb K aKTHBHOM JeSATeIbHOCTH

TEXHOJIOTHYECKOM W COLMAJIbHOW HaIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBaTh,  IUIAHUPOBAThH M
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO ACSTEIbHOCTD;
WHTEpEC K pa3nuuHbIM cepam mpodeccrnoHaabHOM
JIeSITSIILHOCTH.

MeranpeaMeTHble pe3yJbTAThl [JOJAKHBI OTPAKATH:

OBJjagenue

YHUBepPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMH JIEHiCTBUSIMH:
a) 0a30Bble JJOTHYECKHE IeHiCTBUS:

CaMOCTOSITENIbHO (DOPMYIHPOBATh U AKTYaIU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHABIIMBATh  CYIICCTBEHHBIM  MPH3HAK WM
OCHOBaHHUA JUIS CpaBHeHI/ISI, KJIaCCI/I(bI/IKaLII/II/I n
0000IIICHHS;

ONpCACIIAThL UCIIU ACATCIIBHOCTH, 3a1aBaTh MIapaMCTPhI
N KpUTCPUUN UX JOCTUKCHUA,

BbIABJIATE 3aKOHOMCPHOCTU W  HNPOTUBOPCHHA B
pacCMaTpUBACMBIX SBJICHUAX,

BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTH, OLCHUBATH
COOTBETCTBUEC PE3YJIbTAaTOB LEIAM, OUCHHUBATH PHUCKH
HOCHGI[CTBHP'I ACATCIIBHOCTH.

0) 0a30BbIe HCCIeA0BATENbCKHE € CTBUS:

JMcuuIInHAPHbIE Pe3yJbTAThl 10/LKHBI OTPAKATh:

IIP6 01. chopMHUPOBAHHOCTH MPENCTABICHHIA: O XUMHYECKON
COCTaBJIAIONIECH €CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJIH
XUMHUH B TIO3HAHWUW SIBJICHUH TMPUPOABI, B (HOPMUPOBAHUU
MBIIUJIEHUSI W KYJIBTYpPBHl JIMYHOCTH, €€ (PYHKIIMOHAIHHON
TPaMOTHOCTH, HEOOXOTUMOM JJIs pEIICHHSI TPAKTHIECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpeEIE;

IIP6 02. BrageHue CHUCTEMOM XHWMHYECKHX 3HAHHM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  TOHATUS  (XUMUYECKUM
AJIEMEHT, aTOM, DJJIEKTpOHHas o00oJjiouka aroma, s-, p-, d-
ANIEKTPOHHBIE OPOUTAIM aTOMOB, UOH, MOJIEKYJIa, BAIGCHTHOCTb,
ANEKTPOOTPHULIATETILHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00BEM, yTICPOIHBII
ckener, (GyHKIUMOHAJIbHAs TpYyIIa, paaukan, H30Mepus,
M30MEpbI, TOMOJOTUYECKUM psil, TOMOJOTH, YIJIEBOAOPO/IbI,
KHCIIOPOJI- M a30TCOJIEpIKalllle COEeIUHEHUs, OWOJIOTHMYECKU
aKTUBHBIC BeIlIeCTBa (YTJIEBOABI, JKUPBI, OEIKU), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIC
COCIMHEHMSI, KPUCTAJUIMYECKAsl pEIIEeTKA, TUIIbl XUMHUYECKHX
peakuuit (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pEaKIHMH HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AIEKTPOIUTHYECKAS
JTUCCOLIMAIUS,  OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON PEAKIINH, XUMHYECKOE PAaBHOBECHE), TEOPUH H
3aKOHBI  (TEOpHUS XUMHUYECKOTO CTPOCHUS OPraHUYEeCKHX
BemiectB  A.M. bBytiepoBa, Teopus 3IIEKTPOIUTHYECKON




BJIaJICTh HAaBBIKAMU Y4YE€OHO-HCCIIEIOBATEILCKONW |
HpOGKTHOﬁ ACATCIIBHOCTH, HaBBbIKaMW PA3pCIICHUA
npobiewm;

BBISIBJIATD IMPUIUHHO-CJICACTBCHHBIC CBiA3HU n
aKTyaJIM3UPOBATh 3ajady, BBIIBHraTh THIIOTE3y ¢
PEIICHHKA, HAXOAUTb apryMCHTBI IJId JOKa3aTCJIbCTBA
CBOMX yTBEpXKAEHHH, 3a/JaBaTh MapaMeTpbl |
KPUTEPUH PEILCHUS;

aHaJIM3MPOBATh TOJyYCHHBIC B XOJI¢ PELICHUS 3aa4uu
PE3YJIbTATHI, KPUTHUYCCKHU OILICHUBATh nux
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

yMETh TIEPEHOCUTHh 3HAHUS B II03HABATEIBHYIO U
NPAKTHYECKYIO 00JIaCTH KU3HECITEILHOCTH.

ayccounanuu, nepuoanueckui 3akon .M. Menneneesa, 3aKkoH
COXpaHEHHUsI MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHH, (PAKTOJOTUYECKHE CBEICHUS O CBOWMCTBAaX, COCTaBe,
MOJIydYeHUH U 0€30MacHOM  HCIIOJIB30BAHUU  BaKHEHIITNX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

ITP6 03. chopMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTepHbIC
MPU3HAKK W B3aMMOCBSA3b HM3YUYEHHBIX IOHATHI, NTPUMEHSTh
COOTBETCTBYIOLIME [TOHATHUS IIPU ONUCAHUN CTPOEHUS U CBOKCTB
HEOPraHWYECKUX U OPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN;
BBISBJIATh B3aWMOCBSI3b XMMUYECKUX 3HAHUM C MOHATUAMU U
MPECTABICHUSMHU JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
IMP6 04. copMUpOBAaHHOCTH yMEHMI  HCHOIB30BaTh
HAaNMEHOBAHUS XUMHYECKUX COEIUHEHHN MEXIyHapOJIHOTO
COI03a TEOPETUYECKOW M NPHUKIAJHOW XMMHHU U TPUBHAIbHBIE
Ha3BaHUs BOXKHEUININUX BEHIECTB (ITHIICH, alleTUJICH, TIUIEPHH,
denon, dopManbaerua, yKCycHas KHUCIIOTa, TVIMLWH, YTrapHbBII
ra3, yrjIeKUCIbI ra3, aMMHUak, rameHas U3BECThb, HETalleHas
U3BECTh, MHUTHEBAas COJa M MAPYTUX), COCTaBIATH (HOpMyIIbI
HEOPraHWYECKUX M OPraHWYECKUX BEUIECTB, YpPaBHECHUS
XUMHUYECKUX PEaKIHid, OOBSACHATh UX CMBICI; MOJATBEPKIATh
XapaKTepHbIC XUMHYECKUE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCAMH YpaBHEHUU
XUMHYECKUX PEAKIIU;

IIP6 05. cdopMUPOBAaHHOCT, YMEHHH  yCTaHaBIWBAaTh
MPUHAIEKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U OPTaHUYECKUX
BEILIECTB K OIpPEACIICHHBIM KJaccaM U Ipynnam COEIHUHEHU,

XapakTEepU30BaTb MX COCTaB M BAKHEMIIHME CBOMCTBA;
OIpENIeNIATh BUAbl XUMUYECKUX CBsI3€i (KOBaJIeHTHAsl, HOHHAS,
METaJlJIM4yecKasi,  BOJOPOJHAs), THUIBl  KPUCTATIMYECKHUX

PELIETOK BEHIECTB; KJIACCU(PHUINPOBATh XUMHUYECKHE PEaKIIHU;

I1P6 07. chopMUPOBAHHOCTh YMEHHI HMPOBOJUTH PACUETHI 110
XUMHUYECKUM (POPMYJIaM U YPaBHEHHSAM XUMHUYECKHUX PEAKLU C
UCTIOB30BaHUEM (U3NYECKUX BEJIWYHMH, XapaKTEePHU3YIOIINX
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BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpMallbHbIE ~ YCJIOBHSA) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCII0JIb30BaTh CUCTEMHBIE XMMHYECKHE 3HAHUS AJIS IPUHATUA
peﬂleHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTYyallUAX, CBA3AHHBLIX C
BELIECTBAMH U UX IPUMEHEHUEM.

OK 02. Mcnonbs3oBath
COBpPEMECHHBIC
CpeJIICTBA TIOMCKA,
aHam3a u
HMHTEPIIPETAIINH
nHpopmanuu u
nH(pOPMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHHS 32/1a4
po¢eCCHOHATBHON
JEeSTebHOCTH

JINYHOCTHBIE pe3yJbTaThl J0/I7KHBI OTPAXKATDL B HaCTHU:
HECHHOCTH HAYYHOI'0O IMTO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILECTBEHHOW INpPaKTUKH, OCHOBAHHOTO Ha
JIUajore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MeCTa B IOJUKYIBTYPHOM MHUPE;
COBEPIIICHCTBOBAHUE  SI3BIKOBOM W YHUTATEIbCKOM
KyJIbTYypbl KaK CpEICTBA B3aUMOJCHCTBUS MEXKIY
JIIOJIEMH U TIO3HAHKS MUDA.

MeTal'lpe)lMeTHbIe pe3yabTaTbl AO0I)KHbI OTPaKaTh:

OsBJianenue

YHHUBepPCAJbHBIMHU Y4eOHBIMU

NMO3HABATEJIbHBIMHY /IEHiCTBUSIMH:
B) padora ¢ uHgopmanmeii:

BJIQJICTh HABBIKAMU TONyYeHUs WH(POpPMAlUU U3
UCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSTEIBHO
OCYIIECTBIISATh TOUCK, aHalIW3, CUCTEeMATH3AIHI0 U
UHTEPIpETANni0 MHOOPMAIMH Pa3IHYHBIX BHUIOB U
dbopM TpeCTaBICHNUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax C y4eToM
Ha3Ha4YeHWsT WHPOPMAIMU W LEJICBOM ayIUTOPHH,
BBIOMpAsl ONTHUMAIbHYIO (OpPMY TIPEICTaBICHUS |
BU3YaIH3allNH;

OILICHUBATh JIOCTOBEPHOCTb,
uHpOpMaIlMK, €€ COOTBETCTBHE
MOpPaIIbHO-ITHYECKIM HOpMaM;
BJIQJICTh HABBIKAMU pACHO3HABAaHHUS W  3alUTHI
uHdopmarnuy, HUHPOPMAMOHHON  OE30MaCHOCTH

JIETUTUMHOCTD
IIpaBOBbBIM u

JucuuniauHapHble (NMpeAMeTHbIE) Pe3yJabTaTbl M JAOJKHBI
0TPaKATh:

ITP6 06. BnajeHHE OCHOBHBIMHU METOJaMH HAYYHOI'O ITO3HAHUS
BELIECTB M XUMHUYECKUX SIBICHUH (HaOlIofeHue, U3MEpeHHe,
9KCIIEPUMEHT, MOJIEIIMPOBAHUE);

IIP6 07. chopMUpPOBAaHHOCTh YMEHUH MPOBOAUTH PACUETHI IO
XUMHAYECKUM (hOopMyJIaM U ypaBHEHUSAM XUMUYECKUX PEAKIHH ¢
UCIIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpManbpHBIE  YCIIOBHS) Ta30B, KOJMYECTBA  BEIIECTBA;
UCTOJIb30BAaTh CUCTEMHbIE XMUMUYECKUE 3HAHUS ISl PUHSATHUSL
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

IIP6 08. chopMupoBaHHOCTP yMEHUH IUIAHUPOBATH W
BBIMIOJIHATh ~ XUMHYECKUH  OKCIEPHUMEHT  (MpeBpalleHust
OpPraHMYECKUX BEUIECTB MPHU HarpeBaHUH, MOJy4YEHHE ATHIICHA
Y U3y4eHHE €0 CBOMCTB, KAUECTBEHHBIC PEaKI[H HA aJIbICTHIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelIKkoB mpu
HarpeBaHMH, LBETHBIC PEAKIMU OENKOB; MPOBOJUTH PEAKLUU
MOHHOTO OOMEHa, OINpeAeNsiTh Cpely BOJIHBIX pPACTBOPOB,
KayeCTBEHHbIC PEAaKIMU Ha Ccyib(ar-, KapOOHAT- U XJIOPU-
aHUOHbI, HA KAaTUOH aMMOHHS; pellaTh SKCHEepHUMEHTAJIbHbIE
3anauu no reMam "Mertamibl" u "Hemeranisl") B cOOTBETCTBUU
C TpaBWIaMH TEXHHKH OE30MaCHOCTH TIpU OOpaIICHUH C
BEIIECTBAMH M J1aOOpaTOPHBIM 000PYIOBAaHUEM; MPEICTABIIATH
pe3ysbTaThl XUMHUYECKOI0 JKCIIepUMeHTa B (opme 3amnucu
YPaBHEHUH COOTBETCTBYIOIIUX peakuuil u (QOpMyIHpoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;




JIUYHOCTH.

IIP6 09. cdhopMUPOBAHHOCTH, YMEHHS  aHAIU3UPOBATH
XUMHUYECKYI0  MHGOpMalMIo, TOJIy4yaeMyl0 U3  pasHbIX
HMCTOYHUKOB (CpeICTB MaccoBoil mHGpopmaiuu, cetb HTepHeT
U Apyrue).

OK 04. DddexTuBHO
B3aUMO/ICVCTBOBATH U
paborath B
KOJUIEKTHUBE U
KOMaHzie

JIN4YHOCTHBIE Pe3yJIbTATHI J0JKHbI OTPAKATH B YACTH:

rPa’*KJAaHCKOr0 BOCIMTAHUS:

= TOTOBHOCTh BECTH COBMECTHYI JEATEIbHOCTh B
WHTEpecax rpakJIaHCKoro oOIIeCTBa;

= YMEHHME  B3aMMOJICHCTBOBaTh C  COLMAIbHBIMU
WHCTUTYTaMU B COOTBETCTBHHM C WX (PYHKIUSIMU U
Ha3HAYCHUEM.

MeTanpeamMeTHblie pe3yabTaThl J0JKHbI 0TPAKATH:

OBJlaleHHe YHHMBEPCAJIbHBIMA KOMMYHUKATHBHBIMHU

JeHCTBUSAMU:

0) coBMecTHasl 1eATeJIbHOCTD:

— TOHHUMATb U UCIIOJIH30BaTh MPEUMYIIECTBA KOMaHHOM
Y UHIUBUYyJIbHON PabOTHI;

— TMPUHUMATH  LEIW  COBMECTHOM  JESATEIHHOCTH,
OPTraHU30BbIBATh U KOOPJWHUPOBATH JIEUCTBUS IO €€
JOCTHKCHHUIO: COCTAaBJISITh iaH JIeNCTBUIA,
pacnpenenarb pojd C Y4eTOM MHEHHMH y4YaCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI.

OBJlaleHHe  YHMBEpPCAJIbLHBIMH  PeryJATHBHBIMHU

JeHCTBUSAMH:

I) IPUHATHE ce0sl U APYTUX JIIOJdei:

— MPUHUMATh MOTHBBI U apTYMEHTHI APYTUX JIIOAEH Npu
aHaJIM3€e Pe3yJIbTaTOB JIESITEIbHOCTH;

— TMpuU3HABaTh CBOE MPAaBO M MPABO JAPYTUX JIOJEH Ha
OIINOKU;

— pa3BHUBATh CIIOCOOHOCTH MOHWMATh MHP C TO3HIIHH
JIPYyTroro 4eyioBeKa.

JucuuminHapHubie (mpeaMeTHbIe) Pe3yJbTAThl M I0JIKHbBI

0TPaKaTh:
IIP6 08. chopMupoBaHHOCTP yMEHUH IUIAHUPOBATH W
BBITIOJIHSTh ~ XUMHUYECKMM  DKCIIEpPUMEHT  (TpeBpalleHUs

OpPraHMYECKUX BEUIECTB IIPH HArpeBaHUM, IMOJIYYEHHE HTHIICHA
Y U3yYEHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIMY Ha aJIbJCTUIbI,
KpaxMall, YKCYCHYIO KHCJOTY; JeHaTypauus O€JlKOB IpHu
HarpeBaHWH, LBETHBIE PEAKIMU OEIKOB; MPOBOJUTH PEAKLUHU
HMOHHOTO OOMeEHa, OMNpeaessITh Cpeqy BOJIHBIX PpacTBOPOB,
KayecTBEHHBbIE PEAaKIHWU Ha Cyinbdar-, KapOOHAT- U XIJIOPUJ-
aHWOHBI, HA KAaTMOH aMMOHUS; pellaTbh 3KCIEPHUMEHTAJIbHbBIE
3amaun no teMaM "Mertambl" 1 "Hemeramnel") B cooTBETCTBUN
C IMpaBWJIaMM TEXHUKU O€30MaCHOCTU MpH OOpalleHUH C
BEIIECTBAMH M J1aOOPaTOPHBIM 000PYIOBaHUEM; MPEICTABIIATH
pe3yabTaThl XMMHUYECKOIO SKCIepUMEHTa B (opMme 3ammcu
YpaBHEHHH COOTBETCTBYIONIMX pEaKUud U (OpPMYIHPOBATH
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB.




OK 07.
CoelicTBOBaTh
COXPaHEHMIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuto,
MIPUMEHSTh 3HaHUSI 00
W3MEHEHUU KITUMaTa,
TIPUHITAITHI
OepexKIIMBOTO
MIPOM3BOJICTBA,
3pPEKTUBHO
JIEACTBOBAThH B
Ype3BhIYAITHBIX
CUTYyaIHsIX

JIMYHOCTHBIE pe3yabTaThbl J0JKHBI OTPAXKATH B YaCTH:
IKOJOIrn4e¢CKOro BOCIIMTaHusA:

c(OPMUPOBAHHOCTh ~ DIKOJIIOTUYECKOW  KYIBTYpHI,
MMOHMMAaHUE BIHSHUA  COUHUAIBHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON M COLMAIBHOMN
cpensl, OCO3HaHUE J100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPO0IIeM;

IJJAHUPOBAHUE W OCYLIECTBIICHUE JEHCTBUU B
OKPY’KaIOIllE¥ Cpefe Ha OCHOBE 3HaHUA Lelei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEINpUATHE JEUCTBUM, NPUHOCAILIUX BPEL
OKpYKarollei cpese;

yMeHue IIPOTHO3UPOBATH
JKOJIOTUYECKHE  IOCIEACTBUSA
JEUCTBUM, IPEIOTBPALLATH UX.

HeOJIaronpusITHbIE
IpEANPUHUMAEMBIX

MeTaHpe}]MeTHbIe pe3yjbTaThbl J0JKHBI OTPAKATL:

OBJ1ageHne

YHUBepPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMHU el CTBUAMM:
B) padora ¢ uHopmanmeii:

UCTIONIB30BaTh  CpeACTBa  MH(POPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TE€XHOJOTMH B  PEUICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX n
OpraHM3alMOHHBIX 3324 ¢ cOOMI0IeHneM TpeOOBaHU
SPrOHOMHKH, TCXHHUKHU 6630HaCHOCTI/I, TUT'UCHBI,
pecypcocOepexeH s, MPaBOBBIX M STHYECKHX HOPM,
HOPM HH(pOPMAIIMOHHOHN 0€30IacHOCTH.

JucuuiinHapHbie (MpeAMeTHbIe) pe3yJbTaTbhl M J0JIKHBI
0TPa’KaTh:

I1P6 01. chopMupOBaHHOCTH MPEICTABICHUI: O XMMUYECKOH
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpA, POJIH
XMMUU B TIO3HAHUM SIBJICHUH TNPHUPOIBI, B (OPMHPOBAHUHU
MBIIUIEHUSI W KYJBTYpPBHl JIMYHOCTH, €€ (PYHKIIMOHAIbHOU
IpPaMOTHOCTH, HEOOXOIUMOH [Tl PELICHUs IPAKTHUECKUX 3314
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM Cpeie;

IIP6 10. cdopmMupoBaHHOCTb YMEHHH COOJIOJATh IpaBUIIa
HKOJIOTUUECKH 11€1eCO00pa3HOro MOBEACHHUS B OBITY U TPYI0BOM
NEATEIbHOCTH B IENAX COXPAHEHUS CBOETO 3J0pOBbS H
OKPYJ)KaloIlle INPUPOJHOM CpeAbl; YYUTHIBATH OIACHOCTH
BO3JICHCTBUS HA JKMBBIE OPTaHM3MBI ONPEJEICHHBIX BEIECTB,
IIOHMMAasl CMBICJ  [IOKa3aTels MpeleibHONM  JOIyCTHUMOM
KOHILICHTpALUN.




2. CTPYKTYPA n COJEP)KAHUE OBIIIEOBPA30BATEJBHOM
JANCIUIIVINHBI «XXUMMU S

2.1. O6beM AUCHMILVINHBI U BUbI Y4eOHOH padoThl

. O0beM B

Bup y4eOHoii padoThI
yacax

O0bém o0pa3oBaTeIbHOM NPOrpaMMbl JUCHUTIINHBI 72
Conep:xxanue yueOHOro MaTepuaJia 72
BT. U..
TEOPETUUYECKUE 3aHATHS 48
MPAKTUYECKUE 3aAHATUSA 18
nabopaTOpHbIE 3aHATHUS 6
KOHTPOJIbHBIE pa0OTHI
IIpogeccnoHa/IbHO OPMEHTHPOBAHHOE COAEPKAHUE (COepKAHNE 2
NPHUKJIATHOT0 MOXYJIs1)!
BT. U.:
TEOPETUYECKUE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4
IpomesxyTounas arrecrauus (uddepeHIMpoOBaHHbIN 3a4eT)?
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2.2. TemaTn4yecKuii IJIaH U COEePKAHHUE TUCHUILINHBI

HaumenoBanue Conep:kanne y1e6HOro Marepuaa (0CHOBHOE M PodeccHonaIbLHO0 opuenTupoBannoe)’, | O0bém | @opmupyemble
pa3iesioB H TeM JlabopaTopHbIe M NPAKTHYECKHUE 3aHATHS, IPUKJIATHON MOYJIb 4acoB | KOMIIETEHIIHH
1 2 3 4
Coaep:kaHue yueOHOIro MaTepuaia 72
Pa3nen 1. TeopeTruueckne 0CHOBBI XHMHH 20
Tema 1.1. Coaep:kaHue y4eOHOIr0 MaTepuaja 4 OK 01
OcHoBHbIE l.Xumuueckuit  smemeHT. AtoMm. Sapo aTroma, HW30TOMBL.  DIEKTPOHHAass  00O0JOYKa. 1
XUMHUYECKHE TOHATHA |DHEpreTHUecKue YPOBHH, OJYPOBHU. ATOMHBIE OpOUTAINH, S-, p-, d- aneMeHThl. OCOOEHHOCTH
U 3aKOHBI, CTPOCHHE |pacHpee/ICHUs JICKTPOHOB MO OPOUTAISAM B aTroMaxX 3JIEMEHTOB IEPBBIX YETBIPEX MEPUOJIOB.
aTOMOB  XMMHUYECKHMX | DIIEKTPOHHAS KOH(MUTYpaIUs aTOMOB.
3JIEMEHTOB 2.OCHOBHBIC XUMUYECKHE 3aKOHBI 1
ITIpakTH4YecKHue 3aHATHSA
3-4 Tlpaktuueckas padota Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMUU M PACUYETHI 1O
YPaBHEHUSIM XUMUYECKUX PEAKLIAN».
OTHocuTeNbHBIE aTOMHAsI U MOJIEKYJIsipHas mMacchl. MosnsipHas mMacca. KonuuecTBo BemiecTsa. 2
MaccoBast fons BemiecTBa. 3akoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCHTENbHAS
MJIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHSIM XUMHUYECKUX PEAKIIUN C UCTIOIh30BAHUEM MacCCOBOM
JIOJIU BEIIeCTBa, 00beMa (HOpMaJlbHbBIE YCIIOBHSI) Ta30B, KOJTMYECTBA BEIIECTBA
Tema 1.2. Coaep:kaHue y4eOHOIr0 MaTepuasa 2 OK 01
[lepuonnueckuii 3akoH | [IpakTHYeCKHE 3aHATHS OK 02
41 [epuonnyeckas |1-2 [Ipaktuyeckas pabora Ne2. «3yueHune nmepuoInIecKux 3aKOHOMEPHOCTEN U MX B3aUMOCBSI3H 2 MK 5.2

CHUCTEMa XUMHUYECKHUX
snementoB JI. N
MeneneeBa, UX CBA3b

c COBPEMEHHOM
TeopUen CTPOEHUs
aTOMOB

CO CTPOCHHEM aTOMOB).
[lepuonuueckas cucrema xumudeckux snemMeHtoB [[.M. MenneneeBa. CBs3b NMEepUOIUYECKOTO
3aKoHa U [lepuoanueckol CHCTEMbI XUMUYECKHX HIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX DJEMEHTOB, 00pa3yeMbIX HMU
MPOCTHIX U CJIOXHBIX BEIIECTB MO Ipynnam u nepuoaam llepuonnyeckoit cucrembl. 3HaUCHHE
MEPUOJIMYECKOr0 3aKOHA U CHCTEMbl XUMHUYecKux 3ieMeHToB [[.M. MenpgeneeBa B pa3BUTHH
HayKH.

YcTaHOBEHUE CBS3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB M MEPUOAUYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKHUX JIEMEHTOB U MX COSIMHEHUH B COOTBETCTBUH C MOJIOKEHUEM
Ilepuognueckoi cuctembl. PenieHre mpakTHKO-OPHMEHTHPOBAHHBIX TEOPETUUCCKUX 3aJJaHUM Ha
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XapaKkTepU3ali0 XUMHUYECKHX DJIEMEHTOB «Meraummueckue / HeMEeTaUTMYeCKUue CBOWCTBA
XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUU C MX DJEKTPOHHBIM CTPOCHHEM U TMOJOKEHUEM B
MEPUOJNYECKON CUCTEME XUMUYECKUX dJieMeHTOB [[.11. MeHneneeBa»

Tema 1.3.

Ctpoenue  BemiecTBa
u npupoIa
XMMHYECKOW  CBSI3H.
Mmuoroo6pasue
BEIICCTB

Coaep:kaHue y4eOHOIro MaTepHaJja

1.Ctpoenne BemiecTBa. XUMHYECKass CBSI3b. BHIbI XWMHUYECKOW CBs3U (KOBaJIGHTHAS
HEMoJISIpHasl U TOJIIpHAsi, MOHHASI, MeTaJuTHuecKass). MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM U JIOHOPHO-aKIENTOPHBIN). BogoponHas cBsi3b. BaneHTHOCTB.
3HCKTDOOTDI/IHaTCHBHOCTB. Crenenn okucieHusa. MoHbI: KATHOHLI U aHHOHEI

IIpakTHYecKHe 3aHATHUS

2.Ilpaktuueckas pabora Ne3. «CTpoeHue BelecTBa 1 MpUpoaa XUMUUYECKON CBA3H.
JleMoHCTpanus Mofenell KPUCTAJUTMUECKUX PEeLIETOK: HOHHOM (XJIOpHUI HaTpus), aTOMHOM
(rpaduT 1 anmaz), MOJIEKYJSIpHOUN (YTICKUCHBIN ra3, UoJ), MeTAUTHIECKON (HaTpuil, MarHuii,
Menb). Pemenne npakTuyeckux 3aJaHUi Ha COCTaBIIEHUE IIEKTPOHHO-Tpaduueckux Gopmy
3JeMeHTOB 1—4 mepruoaoB

OK 01
[IK 5.2

Tema 1.4.
Knaccudukanus,

u HOMEHKJIATypa
HCOPTaHNYCCKUX
BEIIIECTB

Conep:xkanue y4e0OHOIro MaTepHuaJia

1.Knaccudukanuss Heopranuyeckux BemiecTB. HomeHknaTypa HEOpPraHMYeCKUX BEIIECTB
(oxcuAbl, THAPOKCUABI, KUCIOTHI, COJH). BemiecTBa MOJEKYJISpPHOTO M HEMOJEKYJISPHOTO
CTpoeHus. ATperaTHbIe COCTOSIHUS BemiecTBa. Kpucrammimueckue u aMmopQHbIe BelecTBa. 3aKoH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THUMBI KPUCTAJUIMYECKUX PEIETOK (aTOMHAas, MOJIEKYJIsipHasi,
MOHHAsl, METaJUINYecKasi). 3aBUCHMOCTb CBOMCTBA BEILIECTB OT THIIA KPUCTATNIMYECKON pelIETKI

IlpakTH4YecKHe 3aHATHSA

2.Ilpaktuyeckas padora Ned. «HomeHkI1aTypa HEOPTaHHYECKUX BEIIECTBY.

Pemienne mnpakTHUECKUX 3aJaHMA MO KiIaccH(UKALMU, HOMEHKIAType U XUMHUYECKUM
(dbopMyliaM HEOPraHMYECKHX BEIIECTB Pa3jMuYHbIX KJIaccoB (YrapHbIil ras, YIJIEKHCIbIM Tas,
aMMHUaK, raiieHasi U3BECTb, HETalleHas U3BECTh, IUThEBAs COJla U IPYI'MX): Ha3BaHMsI BEIIECTB
o mexayHapoanoit (MIOITAK) wnu TpuBHanbHOW HOMEHKIIATYpE U COCTaBJIEHHE (OPMYJIBI
XMMHUYECKHX BEIIECTB, OINpeJeNIeHue MPHHAUIeKHOCTH K Kiaccy. Ilouck mHpopmanuu mo
Ha3BaHMSIM, UICHTU(PHUKATOPAM, CTPYKTYPHBIM (opMysiaM. AHaAJIN3 XUMUYECKON HH(pOopMaluuy,
MOJIy4yaeMoil M3 Pa3HbIX MCTOYHUKOB (CPEICTB MaccoBoi MH(opmauuu, cetb VHTepHEeT u

Apyrue)

OK 01
OK 02
[IK 5.2

Tema 1.5.
Tunel XUMHYECKUX
peakuui

Copaep:kaHue y4eOHOT0 MaTepuaJia

I.Xumuueckas peaknms. Kimaccupukamus XUMHYECKHX peakIWii B HEOPTraHUYECKOH W
OpraHMYecKON XHWMHH. 3aKOHBI COXPAaHEHHMsI MAcChl BEIIECTBA, COXPAHEHUsS M TMPEBpaLICHUs

OK 01
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SHEPTUU MPU XUMUYECKUX PEAKIUSX.
2. OKuCIHUTETbHO-BOCCTAHOBUTENbHBIE peakuu (ypaBHEHHUS OKHUCIIEHUSA-BOCCTAHOBJICHHUS,
CTENEHb OKHCIICEHUS, OKHUCIHUTEb WU BOCCTAHOBHUTEINb, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakiuu B IpUpo/jie, MPOU3BOICTBEHHBIX MPOLIEccaxX U )KU3HEAEATeIbHOCTH OPTaHU3MOB)

Tema 1.6.

Coaep:kaHue y4eOHOIr0 MaTepHaja

CKOpOCTh XUMHUYECKHX
peakuuid. XHUMHUYECKOE
paBHOBeECHE

1.CKOpoCTh peakIuu, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (PAaKTOPOB: MPHUPOABI PEarupyronux
BEILIECTB, KOHIIEHTPAIMU PEarupyrolnx BEIIECTB, TEMIEPATypbl U IUIOIMIAINA PEAKIIMOHHOM
MOBEPXHOCTHU. TermoBbie 3P HeKThl XUMUUYECKUX PEAKIIHI: DK30- U SHIOTEPMHUYECKUE PEAKIIUH.
2.00parumMble peaknuu. XuUMHYecKoe paBHOBecue. MDaKTOphI, BIUSIONIME HA COCTOSHHE
XUMHUYECKOTO paBHOBecHs (KOHIIGHTpAIlMs PEareHTOB WJIM TMPOIYKTOB PEaKIUH, IaBJICHUE,
temnepatypa). [punamun Jle [laTense

IIpakTH4yeckne 3aHATHS

3-4 Tlpaktuueckas pabora Ne5. «BnusHue pa3nuyHbIx (akTOpOB HA CKOPOCTh XUMHUYECKOU
peaxum».

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHWK Ha aHaM3 (HaKTOpOB, BIMSIOMIMX Ha
U3MEHEHHE CKOPOCTH XMMHYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOH peakluu OT
NPUCYTCTBUSL KaTalnM3aTopa Ha TNPHMEpPE Pa3JIOKEHHs IEPOKCHa BOJOPOJAa C IMOMOIIBIO
IMOKCHIa MapraHia W Karanasbl. PelieHne NpaKTHKO-OPUEHTHPOBAHHBIX 3a/JaHUN Ha
npuMeHenne npuHnuna Jle-1llarenpe mis Hax0XIEHUS HANpPaBICHUS CMEIICHHUS PaBHOBECHUS
XMMHUYECKON pPeaKIMy U aHAIH3 (paKTOPOB, BIUSIOMIMX HA CMEIIEHHE XMMUYECKOTO PABHOBECHSI

OK 01
OK 02
[IK 5.2

Tema 1.7.

PactBopsI, Teopus
ANEKTPOIUTUYECKOMN
JACCOLMalU U HIOHHBIN
oOMeH

Coaep:kaHue y4eOHOIo MaTepHaJa

1.PacTBOpBI. BUIIBI pacTBOPOB MO COJAEPKAHUIO PACTBOPEHHOIO BelleCTBa. PacTBOPUMOCTS.
2.IlonAaTHe O OHMCHEPCHBIX cucTemax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBast oist
BelecTBa B pactBope. [lonsaTue o BogopoaHoM nokazarene (pH) pactBopa. DnekTpoauTrueckas
nucconnarys. CHIbHBIC U ca0ble SJICKTPOJIMTHI, HeJIEKTPOJINUTHL. Peakiinu HOHHOTro 0OMeHa

JlaGopaTopHble 3aHATHA

3-4 Jlaboparopnast pabota Nel «IIpurotoBneHue pacTBOpOB».

[Ipurorosnenue pacTBOpOB 3aJaHHOM MAacCOBOW JOJIEH PACTBOPEHHOI'O BEILECTBA, IIPOBEICHUE
peakuuii HMOHHOTO OOMEHa, OIpeAeleHHe Cpeabl PacTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJIBHOTO MHJAUKaTOpa (KUCias, HEUTpajbHas, IeJo4yHas). 3aJaHus Ha COCTaBJICHHE
MOHHBIX PEaKIn.
Pemenue nmpakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 3a/JlaHUM HAa PACTBOPHI, MCIIOJIB3YEMBIE B

OBITOBOM U HpOHBBOI[CTB@HHOfI JCATCIIbHOCTH YCJIOBCKA

OK 01
OK 02
OK 04
OK 07

Pasnen 2. Heoprannuyeckasi xummst
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Tema 2.1.
DOU3NKO-XUMUYECKHE
CBOICTBa
HEOPraHUYECKUX
BCIIESCTB

Coaep:kaHue y4eOHOIro MaTepHaJja

1.Metannsbl. [lomoxenue metamioB B Ilepuoguyeckoil cucTeMe XUMHUYECKHX DSJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI04eK aToMOB MetauioB. OOmme (usnueckue
cBoiicTBa MeTauioB. CrulaBbl METAJUIOB. DJEKTPOXMMHYECKUM DSl HANpPSHKEHUHW METaJUIOB.
2. XUMHUYECKHUE CBOMCTBA BAXKHEHIIIMX METAUIOB (HATPUH, KaJIHii, KalIbIMi, MarHU, aJJFOMUHHM,
IIMHK, XpOM, JKeJIe30, MeIb) M HMX coeauHeHuid. OOmme crocoObl IMOMYYEHUsT METaJIIOB.
[IpuMeHeHre METAJIOB B OBITY M TEXHUKE

3.Hemeramnel. [lonoxxeHue HemeTamwioB B Ilepuogmyeckoil cucreMe XMMHUYECKUX SJIEMEHTOB
J.. MenneneeBa U OCOOCHHOCTH CTpOeHHSI aToMoB. (DH3MUYecKHe CBOWCTBA HEMETAILIOB.
AnoTponus HEMETAIOB (Ha IpUMEpPe KUCIOpoia, cepbl, hochopa u yriiepoaa).

4. XuMu4eckrue CBOMCTBA M NMPUMEHEHHE BXKHEMIIMX HEMETayuIoB (TaJlor€HOB, CEphI, a30Ta,
dbocdopa, yriaepoaa U KpeMHHUS) U UX COCAMHEHHUH (OKCHIOB, KHCIOPOJCOACPKAIIUX KUCIIOT,
BOJIOPOJHBIX coenuHeHui). [IppMeHeHNE BAXKHSHIIMX HEMETAIOB M MX COCAUHCHUN

5.X¥UMHYEeCKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEUIECTB (OKCUI0B, THAPOKCUIOB,
KHCJIOT, COJIeH U Ap.).

6.'eneTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAMISKANIUX K PA3TUYHBIM KJaccam.
3aKOHOM€pHOCTI/I B U3MEHEHUH CBOMCTB IMPOCTBIX BCUICCTB, BOAOPOAHBIX COC}IHHGHI/Iﬁ, BBICHINUX
OKCHJIOB U TUAPOKCH]IOB

IIpakTH4YecKHe 3aHATHUSA

7-8 Ilpaktuyeckas pabora Ne6. « DU3HKO-XMMHUECKHUE CBOMCTBA HEOPTAaHUIECKIX BEIICCTBY.
CocraBrneHrne ypaBHEHHH XHMHYECKMX pEaKIUMid C y4acTHEM HPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB M HEMETAUIOB; OKCHUJOB METAJUIOB, HEMETAJUIOB M
aM(OTEpHBIX 3JEMEHTOB; HEOPTraHUYECKUX KUCIOT, OCHOBAaHUN M aM(pOTEPHBIX TMAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérbl Macchl BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WU
00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Pacu€Thl Macchl (00bEMA, KOTUYECTBA
BELIECTBA) MPOJIYKTOB PEaKIMU, €CIM OJHO U3 BEIEeCTB MMEeT ImpumMecu. Perienue npakTuko-
OpPHEHTUPOBAHHBIX 33aJaHUi Ha CBOWCTBA, COCTaB, MOJy4YeHHE M Oe30IacHOE HCIIOJIb30BaHHE
BaKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPO(EeCCHOHATBHOMN AESITEIbHOCTU YeJIOBeKa

OK 01
OK 02
OK 04

Tema 2.2.
Nnentuduxanus
HEOPTaHUYECKUX
BEIIIECTB

Coaep:kaHue y4eOHOIro MaTepHaja

JlabopaTopHbie 3aHATHSA

OK 01
OK 02
OK 04
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1-2JIabopatopHas padota No2 «neHTHpHUKAIMA HEOPTAaHUUECKUX BEIIECTBY.

Pemenne skcrepiMeHTAIBHBIX 337a4 0 XUMHYECKAM CBOWCTBAM METAJUIOB M HEMETAJUIOB, TI0
pacro3HaBaHUIO M TOJYYCHHIO COEAMHEHUH METalIoOB W HEMETauloB (B3auMojeicTBue
THIPOKCHA AIOMHHUS C PACTBOPAMH KHUCIIOT U IIETOYEH, ).

Wnentudukanyss HEOPraHMYECKUX BEIIECTB C HCIOJB30BAaHHEM HX (PU3HKO-XHUMUYECKUX
CBOMCTB, XapaKTEpPHbIX KadeCTBEHHBIX peakuuil. KauecTBeHHble peakium Ha cynbhar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOHBI METAJIOB U KATUOH aMMOHHSI

Paznen 3. Teopernueck

He OCHOBBI OpFaHH‘leCKOﬁ XUMHUH

Tema 3.1.

Copaep:kaHue y4eOHOro MaTepuaJia

Knaccuduxkarus,
CTpOCHHE 51
HOMEHKJIaTypa
OpPTaHWYECKHUX BEIICCTB

1.IIpeamer opraHndeckoil XUMHUU: €€ BOSHUKHOBEHHE, pa3BUTHE M 3HAYEHHE B ITOJIyYEHUH HOBBIX
BEIIECTB U MarepuanoB. Teopus cTpoeHus opraHudeckux coenvHeHnii A.M. bytieposa, eé
OCHOBHBbIE NOJI0KeHUs1. CTpyKTYpHBIE (POPMYJIbl OPraHUYECKHUX BEIIeCTB. I OMoIorus, u30MepHs.
XuMuyeckas CBSI3b B OpraHM4ECKHX COETUHEHUSIX: KpaTHbIE CBA3H, G- U TM-CBS3H.
2.IlpencraBneHre o KiIacCU(pHUKAIMU OpPraHMYECKUX BellecTB. HOMEHK/IaTypa OpraHu4ecKHux
COEIUHEHUI (cucTeMaTuyeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAXKHEHIIMX MpeICcTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB

IIpakTHYecKHe 3aHATHUSA

3-4 IIpaxtuyeckas padora Ne7. «HomeHKIaTypa OpraHMYeCcKHX BEIECTBY.

O3nakomiieHMe C oOpa3liaMM OpraHMYeCKUX BEIIECTB M MaTepuajlaMM Ha HX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OpPraHMYeCKHMX  BEIIeCTB, HAONIOJEHHE U  ONHCaHUe
JEMOHCTPALIMOHHBIX OINBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEILECTB IPU HArpEBAHHUH
(nnaBneHune, 0OyrITUBaHUE U TOPEHUE).

CocraBieHHE TONHBIX M COKPALICHHBIX CTPYKTYPHBIX (OpPMYJI OpPraHMYECKHUX BEIIECTB
OTIEIBHBIX KJIACCOB, MCIOJIb3Ysl HUX Ha3BaHUA [0 CUCTEMAaTHUYEeCKOW W TPUBUAJIBHOU
HOMEHKJIaType (STWJIEH, aleTWIeH, TIULIEepUH, (eHod, (GopMalblerui, yKCyCHas KHCIOTa,
rnuiyH). PacueTs! npocreiimeit (opMysibl OpraHnYecKON MOJIEKYJIbl, HCXOS U3 AJIEMEHTHOTO
cocrtaga (B %)

OK 01

Pa3nen 4. YriaeBoaopoabl

10

Tema 4.1.
YrneBonopoasl H - HX
HNPUPOIHBIE UCTOUYHUKU

Coaep:kaHue y4eOHOI0 MaTepuaja

1.IlpenenvHbie yriieBOIOPOIbI (aJTKaHbBI): COCTaB U CTPOCHUE, TOMOJIOTHYECKUHN PsIL.
2.MertaH u 3TaH: COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (PEaKIUU 3aMeIICHHUS

Y TOpPEHUs), IOJYYCHUE U IPUMEHEHHE.

OK 01
OK 02
OK 04
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HenpenenbHble yrieBoaopo bl (aIKEHbl, alKaJAUEHbI, aJTKUHBI).

3.AJIKEHBI: COCTAaB U CTPOCHHUE, TOMOJIOTHUUECKUN PsAMl. DTHIIEH U MPOIUJICH: COCTAaB, CTPOCHHUE,
¢u3nvecKkue 1 XUMHUUECKUE CBOMCTBA (PeaKluy THAPUPOBAHHMS, TaJIOTEHUPOBAHUS, THAPATALIUH,
OKHCJICHUS U TOJMMEPU3aLNN) TOJTyYeHHE U IPUMEHEHHUE.

4.Anxanuensl: OyraaueH-1,3 u metunOyraaues-1,3, XuMHUECKOE CTPOCHHE, CBOMCTBA (PeaKIIHs 1
MOJIMMEpU3aIH), TPUMEHEHHE (I CHUHTEe3a MPUPOAHOTO M CHHTETUYECKOrOo Kaydyka H
PE3UHBI).
5.AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTUUECKHH PSI. 1
6.AlleTUJIeH: COCTaB, XMMUYECKOE CTpPOCHHE, (PU3MUECKUE U XUMHUYECKUE CBOICTBA (peakiuu 1
TUJIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATAIIN TOPEHUS ), TOJIyYeHHUE U PUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHHU JIJIsl CBAPKHU M PE3KH METAJIJIOB)
7.ApomMaTHYecKue YriieBOIOPOIbI (apeHsl). beH301 1 TOMyom: cocTaB, CTpoeHHUE, HU3UIECKUE U
XUMHYECKHE CBOWMCTBA (PEaKIMU TaJIOTCHUPOBAHUS U HUTPOBAHUS ), IONyUYECHUE U MIPUMEHEHHE. 1
TokcMYHOCTH apeHOB (BIMsAHUE OEH30Jla HAa OpPTaHU3M ueloBeka). ['eHeTndeckas CBSA3b MEKIY
YIJIEBOJIOPOJaMHU, IPUHATICKAIIUMH K PA3TUYHBIM KJIACCAM.
[TpupoaHbIe HCTOYHUKHU YTIEBOAOPOIOB. [Ipupoanblii ra3 u nomyTHble HeTsHBIE Ta3bl. HedTh
8.m e€¢ mpoucxoxaenue. CrnocoObl nepepadoTKu HEPTH: MEPErOHKA, KPEKUHT (TePMHUUYECKHH, 1
KaTauThueckuii), mnwmponu3. [lpomaykrel mepepaboTku HedTH, UX TNPUMCHECHHE B
MPOMBIIIIICHHOCTH
u B O6bITy. KaMeHHBIH yTosib ¥ IPOAYKTHI €0 nepepadoTKu
Tema 4.2. Coaep:kaHue y4eOHOro MaTepHaja 2 OK 02
dusuko-xummnueckue|JlaboparopHnie 3aHATHS OK 04
CBOICTBa 1-2 JIabopatopnast pabota Ne3 «CBoiicTBa yIiaeBOI0POAOBY.
YyrjaeBoaopoaoB TpuBnansHas u MEXIyHapoJaHas HOMEHKIATypa, XUMHYECKUE CBOIICTBA, CIIOCOOBI OJIy4YeHU
YIJIEBOIOPOOB. )
[Tonydyenue sTuIeHa U U3YyYEHHE €r0 CBOWCTB. MoenupoBaHHE MOJEKYJI U XUMHUYECKHX
MpEBpAIICHU  YIIEBOAOPOIOB (HA TpUMEpEe HdTaHa, OJTWJICHA, aleTWIeHa © Jp.) H
raJIOreHOMPON3BOIHBIX
Pa3nea S. Kucjopoaocoaep:xanue oprainyecKue coeIMHEHUs 14
Tema 5.1. Coaep:kaHue y4eOHOIro MaTepHuaja 2 OK 01
Cnuptsl. ®enon 1.IlpenenpHple OAHOATOMHBIE CHHUPTHI (METAHOJN W JTaHOJN): CTPOEHUE, (U3HUECKUEe U 1 OK 07

XUMUYECKHUE CBOWMCTBA (pEaKIMU C aKTUBHBIMH METAJJIaMH, T'aJIOT€HOBOJOPOAaMH, TOPEHUE),
IIpUMeHeHne. BonopoiHbIe CBSA3M MEXAYy MOJIEKYJaMU CHUPTOB. DU3HOIOrMYECKOE IEHCTBHE
METaHoJa M 3TaHOJIa Ha OPTaHM3M YeJIOBEKa.
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2.MHOTOaTOMHBIE CIIUPTHI (ITUIICHIIINKOIb U TIUIEPUH): CTPOCHUE, PUBNIECKUE M XUMUIECKHE
CBOMCTBa (B3aUMOJICHCTBUE CO MIEJIOYHBIMU MeETalJIaMH, KadeCTBEHHAs peakluus Ha
MHOI'0aTOMHbIE CIUPTHI). PU3MOIOTHYECKOE JNEHCTBUE HA OpraHu3M uesjoBeka. [IpuMenenue
[VIMLEPUHA U STUJIEHTIIUKOJIS.

®enon. CtpoeHue MONEKYNbl, (QU3UUYECKHEe W XMMHUYECKHE CBoicTBa (eHosna. TokcHMYHOCTH
(dberHoma, ero (GU3MOIOrHYSCKOE ICHCTBHE HAa OpraHu3M 4yejaoBeka. [ Ipumenenue dhenoa

Tema 5.2.
ANBIEruae!.
KapOoHOBBIC KHCITOTEHI.
CrnoxxHbIe 3(UPBI

Coaep:kaHue y4eOHOro MaTepHaja

1.Anperuapl U KETOHBI ((hopMalbIerua, aneTadbJCeTH/l, alleTOH): CTpoeHHe, (U3HYECKUE H
XUMUYECKHE CBOWCTBA (PEaKIMH OKHUCICHHS M BOCCTAHOBJICHMS, KAaU€CTBEHHBIC PEaKIIUH),
MOJy4YEeHUE U IPUMEHEHUE.

2.0THOOCHOBHBIC TIpEJCIIbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAs M YKCYCHAsl KHCIIOTHI):
cTpoeHue, (U3MYECKHe W XHUMHYECKHE CBOHCTBAa (00OmIMe CBOWCTBA KHCJIOT, PEAKITUs
stepudukanmm), TodydeHHe u mpuMmeHeHue. CTeapuHOBas W OJCHMHOBAs KHCIOTHI Kak
MPEACTABUTEH BBICITUX KapOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX
MOIOIIEE AECHUCTBHE.

3.CnoxHbie 3(pHUpbl Kak MPOW3BOJIHBIC KapOOHOBBIX KHUCIOT. [MAPOIM3 CIOXKHBIX 3(PHUPOB.
4 . Xupsl. 'naponus xkupos. [Ipumenenue xxupoB. bruonoruyeckas posb >KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:kaHue y4eOHOro MaTepuaja

= —

1.YrneBosl: cocTas, Kiaccu(puKanys yriieBogoB (MOHO-, - M MTOJUCAXAPUIBI).

2.I'moko3a — MPOCTEUIINIT MOHOCAXapHl: OCOOEHHOCTH CTPOEHHS MOJEKYIbI, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA TJIIOKO3bI (B3aummojeicTtBue ¢ rumapokcugom meau (II), okucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepeOpa (I), BoccraHoBiIeHHE, OpOKEHHE TIIIOKO3BI),
HaX0XJEHUE B MPUPOJE, NPUMEHEHUE TJIIOKO3bl, OMOJOruYecKasl pojib B KU3HEAEATEIbHOCTH
opranuszma uyenoBeka. @orocunte3. OpykTo3a Kak U30Mep TIIFOKO3BI.

3.Caxapo3a — MpencTaBUTENb JHUCAaXapuIOB, THAPOJIN3 Caxapo3bl, HAXOXKJIEHUE B MPUPOJE U
MIPUMEHEHUE.

4.Tlonucaxapuipl: Kpaxmajl U LEJUTI0JI03a KaK NpUpojHble noiaumepbl. CTpoeHue Kpaxmania U
LEJUTI0N03bI, GU3NYECKUE U XUMUYECKHE CBOMCTBA Kpaxmaina (TUIPOIN3, KaueCTBEHHAs! peaKIIHsI
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3UKO-XUMHUYECKHE
CBOICTBa
KHCJIOPOAO0COIEPKAIINAX
OpraHUYECKUX

Coaep:kaHue y4eOHOIro MaTepuajia

HpalcTuqecmle 3AHATUSA

1-21IpakTiueckass pabota Neg.
COCTUHEHUIY.
TpuBuanpHasi ¥ MeXAyHapOaHAsi HOMEHKJIATYypa, XUMHUUYECKUE CBOWCTBA, CIIOCOOBI MOJIYYCHHUS

«HomeHnknaTypa KHCIOpOIOCOAEPKALIMX OPraHUYeCKUX

OK 01
OK 02
OK 04
K 5.2
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COEIMHEHUN

CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(PUPOB, aNIbIAECTHI0B U KETOHOB.
CocraBieHrue cxeMm peakuuid (B TOM YHCIE IO TMPEII0KEHHBIM IIeTIoYKaM MpeBpaIieHui),
XapaKTEepU3yIOINX XUMUYECKNE CBOMCTBA KMCIOPOA0COAEPKAILMX OPIraHUYECKUX COEANHEHNUI

3-4 IIpaxTrueckas padota Ne9. «Xumudeckne 1 GU3MUECKUE CBONCTBA KHCIOPOI0COIEPIKAIINX
OpPraHUYECKUX COCAMHECHUSY.

[IpoBenenue, HAONIOACHHE W OMHCAHWE JICMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CITHPTOB,
KAaueCTBEHHbIE pEaKlMU OJHOATOMHBIX CHHPTOB (OKHCIeHue 3TaHoja okcuaom menu (1)),
MHOT'0aTOMHBIX CIUPTOB (B3aUMOJEHCTBUE TnliepuHa ¢ Tuspokcugom menu (1)), anpaerunmaon
(okucneHne aMMHavYHBIM pacTBOpoM okcuga cepebpa(l) um ruapokcumom wmemu  (ID),
B3aMMOJICCTBHUE KpaxmaJja C HOJ0M), U3yUCHHE CBOMCTB PACTBOPA YKCYCHOM KHUCIIOTHI

Pa3nen 6. AzoTcoaep:kaliye OpraHudecKre coeInHeHus

N

Tema 6.1.
AMWHEL.
AMHHOKHCIIOTEHI.
benku

Copep:kaHue y4eOHOIo MaTepHuaJia

1.AMMHBI: METUJIAMHMH — IIPOCTENIINN TIPEACTABUTENIb AMUHOB: COCTAaB, XUMUYECKOE CTPOEHUE,
¢buznyecKkrne 1 XUMHUYECKHE CBOWCTBA, HAXOXKIEHUE B IIPUPOJIE.

2.AMUHOKHCIIOTBI Kak aM(OTEepHbIE OpraHHMYecKue coeluHeHHs. PHU3NUecKue U XUMHUYECKHUEe
CBOMCTBAa aMMHOKHUCIOT (Ha IpuMepe TIiuiuHa). buojormueckoe 3Hau€HUE AMUHOKHCIIOT.
IlenTuabl. benku kak npupoaHele nosMMepsl. llepBuunas, BTOpUYHAs U TPETUYHAs CTPYKTypa
0enxoB. XMMHYECKHE CBOWCTBA OEIIKOB: THAPOIN3, JEHATYpallHsi, KAUYeCTBEHHBIC PEaKIMU Ha
OenKu

HpaKTuquKne 3aAHATUSA

3-4 IIpaktuyeckas padora Nel(. «CBoiCTBa a30TOCOAEPKAIUX OPIaHUUYECKUX COCTUHEHUI.
Ousnyeckue MW XUMUYECKHE CBOMCTBA aMUHOB (peakuu C KUCJIOTaMU U TOpPEHHUs) HU
aMHMHOKUCIIOT (Ha mpuMepe TiaunuHa). Habmronenue u onucanue 1eMOHCTPALMOHHBIX OIBITOB:
JieHaTypauus OeJIKOB IIPU HATPEBaHHHU, IIBETHBIE PEaKIIMi OEIKOB

OK 01
OK 02
OK 04

Pasznen 7. Boicokomouie

KYJIAPHBIC COCAUNHCHUA

Tema 7.1.
ITmacTmaccel.
Kayuyku. Bonokna

Coaep:kaHue y4eOHOI0 MaTepuaja

I[MpakTnyeckune 3aHATHS

OK 01
OK 02
OK 04
1K 5.2
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1-2 IpaxTtnueckas pabota Nell. «CuHTe3, aHaMU3 U KJIACCU(PHUKAIMA BHICOKOMOJIEKYIISIPHBIX
COETUHEHUI

OCHOBHbBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH: MOHOMED, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpPU3AINH, CPEeAHss MOJeKyJspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPHU3ALUs U TOJIMKOHACHCALIMSL.
O3HakoMJyIeHHE ¢ O0Opa3lamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB:
MJIACTMACCHI (MOJUATUIICH, MOJUIPONUIIEH, MOJIUBUHUIXIOPUI, TTOJIUCTUPOIT); HATYPAIbHBIA U
CUHTETUYECKHE Kaydyku (OyTaaueHOBBIH, XJOPOMPEHOBBI M H3OMPEHOBBIN); BOJIOKHA
(HaTypanpHBIC (XJIOMOK, MIEPCTh, IMIENK), MCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KaIpOH 1 JIaBCaH)

IpodeccHoHaTBLHO OPHEHTHPOBAHHOE COEPKAHME (COAeP/KAHUE MPHUKIATHOI0 MOLy.Is1)*

Pa3nea 8. Xumus B ObITY H IPOU3BO/JICTBEHHOI1 1esITEJILHOCTH YeJI0BeKa

Tema 8.1.

Xumuueckue
TCXHOJIOTUHA

B IOBCEIHEBHOMU
U 1npodeccHoHATEHON
IeITEJIbHOCTH YeJIOBEKa

Coaep:kaHue y4eOHOro MaTepHaja

(0| ©

1.IIpaBmita 3KOJIOTHYECKH IIEIECO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOM NESITEIBHOCTH B
LENSAX COXpaHEHHUsI CBOETO 3J0POBbS M OKpPYXAIolled MPUPOIHON Cpeibl, OMacHOCTb
BO3JCHMCTBUSI HAa JKUBBIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB
(YrJIeBogopoibl, CHUPTHI, (DEHOJIBI, XJIOPOPTaHUYECKHE IPOU3BOIHBIC, ANBICTHIBI U Ap.),
MoKa3aTelib NpeIesIbHO I0MYCTUMOM KOHIIEHTPALIMHU U €r0 UCI0JIb30BAHUE.

2.Ponp xumMuu B 00ECIIEUEHUM SKOJOTHYECKON, SHEPTeTUYCCKON W THINEBON 0e30macHOCTH,
Pa3BUTUU  MEIUIIMHBI, CO3/JaHMM HOBBIX MaTepHayioB (B 3aBUCHUMOCTH OT BHUJIA
npodecCHOHATLHOM IeITeTbHOCTH ), HOBBIX HCTOYHHKOB YHEPTHH (ThTCPHATUBHBIC HCTOYHUKH
SHEPTHH).

3.IlonsATHe 0 HAYyYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX peakiui. [Ipencrapnenus
00 00mMX HAYYHBIX MPUHIMIIAX MPOMBIILICHHOTO MOJIYYCHHUS Ba)KHEHIIMX BeEIIeCTB (Ha
rpuMepax Mpou3BOJICTBA AMMHAKA, CEPHON KUCIIOThI, METAHOJA).

4. XumMus W 3I0pOBbE UEJOBEKA: IMpaBWia OE30MacCHOTO WCIOJIb30BAHUS JICKAPCTBEHHBIX
IpenapaToB, OBITOBOM XUMUHU B ITIOBCSIHEBHOM JKU3HU

IIpakTH4YecKHe 3aHATHUS

5-8 Ilpaktuueckas padora Nel2. «IIpuMeHeHne XUMUYECKUX BEIIECTB U TEXHOJOTUI C yUYETOM
Oyay1ueit npodeccuoHanbHOM AesTEIbHOCTI.
Pemenue keiic-3aay 1O TeMaM: IHLIEBBIE IPOJYKThl, OCHOBBI PALMOHAILHOIO NUTAaHMS,

OK 01
OK 02
OK 04
OK 07
IIK 5.2
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BAKHEWIIIME CTPOUTENBbHBIE M KOHCTPYKLHOHHBIE MAaTepHalbl, CEIbCKOXO3AMCTBEHHOE
MPOM3BOJICTBO, KPACKH, CTEKJIO, KEepamHKa, MaTepHalibl JJIsl JIEKTPOHUKH, HAaHOMAaTepHallbl,
TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKHU OJSHCPIrUH, OPraHUYCCKHUC U MHUHCPAJIBHBIC YI[OGPGHI/IH,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, ObITOBAs XUMUS, MaTepUajbl U3 UCKYCCTBEHHBIX
U CUHTCTHYCCKHUX BOJOKOH.

3ammra: IlpeacrtaBieHue pes3yiabTaTOB peIIeHUs Kekc-3amad B (GopMe MHUHH-TOKIaAa
(TomyckaeTcs MCIOIb30BaHKe rpadMUSCKUX U IPE3EHTAIIMOHHBIX MATEPHAJIOB)

IIpomeskyToOUHAas aTTecTAlMS MO AUCHUNINHE (b depeHIIMPOBAHHBIN 3a4eT)

Bcero

72
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3. YCJOBHUSI PEAJIM3ALIUUA TPOIPAMMBI OBIIEOBPA30OBATEJILHOM
JUCLUIINHBI

3.1. TpeboBaHUsI K MUHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0

JIJis peanu3anuy IporpaMMBbl TUCITUIUTAHBI JTOJDKHBI OBITh IMPETYCMOTPEHBI CIIETYIOIIHE
CrielaabHbIC TIOMEIICHUS: YU4eOHbI KaOMHET XUMHUU U OMOJIOTHH.

D¢ddexTuBHOCTH MpernoaaBanus o0IIe00pa30BaTeIbHON AUCIUTUTHHBI « XUMUS 3aBHCHUT
OT HAJMYHsI COOTBETCTBYIOIIETO MATEPHAIbHO-TEXHUYECKOTO OCHAIICHUSA. DTO OOBICHSIETCS
OCOOCHHOCTSIMU JIMCUIUIUIMHBI, B TICPBYIO OdYepe/lb, €€ JKCIEPUMEHTAIBHBIM XapaKTepPOM,
IIUPOKUM CIICKTPOM NMPUMEHEHHsI M MPAKTHYECKOW 3HAYMMOCThIO. MarepuaabHO-TEXHUYECKOE
obecrnieueHre KabWHETa XMMHHA U XUMUYECKOW TabopaTopuy BKIIIOYAET: CICHUATN3UPOBAHHYIO
MeOellb M CHCTEMBI XpaHEHUS, TEXHUYECKHE W DIEKTPOHHBIE CpeacTBa OOydYeHUs,
JICMOHCTPAIIMOHHBIC  YYCOHO-HATJSITHBIE TOCOOMS, JEMOHCTPAIIMOHHOE O0OpyIOBaHUE U
puOOpPHI, 17a60PaTOPHO-TEXHOJIOTHIECKOE 000pYI0BaHUE, TA0OPATOPHYIO XUMHUECKYIO TIOCYY,
MojielH (0ObEMHBIE M TUIOCKUE), HATYpalbHble OOBEKTHI (KOJJIEKIUU, XUMUYECKUE PEAKTHUBBI),

o0opyToBaHuE JIA0OPAHTCKOM.

Crnenuajn3upoBaHHas Mede/ib H CHCTEMbI XPaHeHusl
1 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIH (C 3alIUTHBIM, XUMOCTOHKUM U TEPMOCTOHKHUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BObI, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMH, aBTOMATAMH aBaPUITHOTO OTKJIFOUEHHS TOKA)
2 | Cron naGopaTOpHBIN AEMOHCTPAIMOHHBIN C HAICTPOUKOH (C 3aIIMTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM )
3 | Cron yueHHUECKH JTaOOPAaTOPHBINA, PETYITUPYEMBIH IO BBICOTE (C 3aIIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM MO HAPYKHOMY
Kparo, MMOJBOAKON M OTBEICHUEM BOJIbI, 1 CAHTEXHUKOU )/CTOJI yUCHHUECKHH,
PETyIHPYyEeMBbIi TI0 BBICOTE (MMPUOOPETACTCS TOIBKO MPU HATUYIUH CIICIUATHHOTO
J1a00PaTOPHOTO OCTPOBHOT'O CTOJIA) (110 KOJIUYECB)Y 0OVUAIOUIUXCSL)
4 | Cty) yYeHHUYECKUH (1o Konuuecmasy o0y4aouuxcs)
Oruerymmuresnb
6 | docka knaccHasi/PenbcoBas cuctema ¢ KJIIaCCHOM U MHTEPAaKTUBHOM J10CKOM
(mporpammHOe o0ecrieueHre, MPOeKTOp, KPEIICHUSI B KOMILIEKTE )/HHTEPAKTUBHON
MMaHeNbI0 (MPOTrpaMMHOE 00eCTICYCHUE B KOMILICKTE)
7 | Ctox ¢ smuKaMu JIJIs XpaHEHUsI/TyMOO# (pabouee mecmo npenooasamenst)
8 | Kpecno oducHoe (pabouee mecmo npenodasameiis)
9 | locka nnpo0OkoBasi/Jlocka MarHUTHO-MapKepHast
10 | CucremMa (yCTpOMCTBO) ISl 3aTEMHEHHS OKOH
11 | Illkad BHITSHKHOW MTAaHOPAMHBIN
12 | Illkad mns XpaHeHHs Y4eOHBIX TOCOOUHT
13 | Anteuka yHUBEpcaJibHas JUIsl OKa3aHUs IEPBOM MEIUIIMHCKOW MOMOILH

TexHnveckue cpeacTna

MHOTro()yHKIIMOHAJIEHOE YCTPONHCTBO/TIPHHTEDP
WHTEepakTHBHBIN MPOrpaMMHO-ANIapaTHRIA KOMITJIEKC MOOMIIBHBIN WM CTAIIMOHAPHBIN
(mporpamMMHOe 0OecTieUeHHE, MPOSKTOP, KpeIieHne B KOMIUIEeKTe )/PenbcoBas cuctema ¢
KIJIACCHOW W MHTEPAKTUBHOM JIOCKOH (ITPOrpaMMHOE 00eCTIieueHUE, MPOCKTOP, KPEIICHHE
B KOMIIJICKTE)/MHTEPAKTUBHOM HaHEIbI0 (IPOrpaMMHOE 00eCIIeUeHUE B KOMILJICKTE)

(9]

N | —
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3 | IlepcoHasbHBINA KOMIIBIOTED € TIepUdepueit/HOYyTOYK (JIMIIEH3MOHHOE IPOTPAMMHOE
obecnieueHne, 00pa3oBaTEIbHBIA KOHTCHT W CUCTEMA 3aIlIUTHI OT BPEIOHOCHON
uH(OpMaluu, MporpaMMHoe obecrieuenue Uit tudpoBoii 1adoparopuu, ¢
BO3MOKHOCTBIO OHJIAH-0IIpOca)

DJIeKTPOHHBIE CPEICTBA 00yYeHH s

1 | DnexTponnble cpencTBa oOydeHus/IaTepakTiBHBIC TOCOOUS/OHIAWH-KYPCHI (110
pazoenam paboyeil npocpaymol)

JleMOHCTpPAlITHOHHbIE Y4e0OHO-HAIJISIIHbIE OCO0HS

1 | CnoBapu, CIpaBOYHHKH, YHITUKIOTEANS (10 XUMUYECKUM HAYKAM)

2 | KoMIjiekT nopTpeToB BEIUKUX XUMUKOB

3 | [TocoOust HATIISITHOM SKCIIO3UIIHA

4 | Ilepuoanueckas cucteMa xuMuueckux anemMenToB J.M. MenaeneeBa

Crneunajn3supoBaHHasi MeOelb H CHCTEMbI XpaHEeHHsI IJIsl XMMHYECKOil J1adopaTopuu

1 | JIabopaTopHBIi OCTPOBHOM CTOJI (IBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKHM U
TEPMOCTOMKUM MTOKPBITHEM, HAaJICTOJIBEM, C ITOJCBETKOU U AJICKTPUICCKUMHU PO3ETKAMH,
MOJBOJIKOM M OTBEJICHUEM BO/Ibl, U CAHTEXHUKOM )

2 | Cryn nabopaTopHbIi, peryIupyeMblii IO BHICOTE

3 | Cron nabopaTOpHBI 1€MOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
MOKPBITHEM, PAKOBUHOM, MOABOIKOM U OTBEIEHUEM BO/JIbl, CAHTEXHUKOH,
ANEKTPUUYCCKUMHU PO3ETKAMH, aBTOMATAMH aBAPUITHOTO OTKJIFOUCHHS TOKA)

4 | Cron nabopaTopHbIN 1eMOHCTPAIMOHHBIN ¢ HAJCTPONKOM (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM MTOKPBITHEM )

5 | Crou ¢ snukaM# Jiisl XpaHeHHsI/ TyMOO#

6 | Kpecio obucrHoe

7 | Oruerymmurenab

JleMOHCTPAIHOHHOE 000PYA0BAHHE H NPHOOPHI J1JIA KA0MHETA U J1a00paTOPHH

1 | Becol anekrponnbie ¢ USB-niepexoiHuKOM

2 | CTONMK OgbhEMHBIN

3 | lleHTpudyra 1eMOHCTpAITMOHHAS

4 | IltaTuB AEMOHCTPAIIMOHHEIN

5 | Anmapat gt IpoBeACHHS] XUMHYCCKUX PEaKIIH

6 | Anmapar Kunna

7 | OBamometp

8 | 'openka yHuBepcaabHas

9 | Ilpubop Ans WILUTIOCTPALIMU 3aBUCMOCTH CKOPOCTH XUMHUYECKUX PEAKIMNA OT YCIOBUI
OKPY KaroIIei cpeibl

10 | HaGop aiis s1eKkTpoiin3a JEMOHCTPALMOHHBIN

11 | ITpuGop [j1s OIBITOB IO XUMHUH C SJISKTPUICCKHM TOKOM (71a00paTOPHBII)

12 | ITpuGop Jiis OKUCIICHHUS CIIUPTA HaJ MEIHBIM KaTaJIu3aTOpOM

13 | TIpuGop jy1st MOJYYCHHMSI TaJOMI0ATKAHOB JEMOHCTPAIIMOHHBII

14 | TIpuGop 1y1si TOJYYEHHsI pACTBOPUMBIX BEIIIECTB B TBEPJIOM BHJIC

15 | YcranoBka Juisi pUIBTPOBAHHUS MO/I BAKYYMOM

16 | ITpuGop ajis onpeaeacHus cocTaBa BO3ayxa

17 | T'a30aHaIM3aTOP KMCIOPO/Aa M TOKCHYHBIX ra30B ¢ HU(POBOH MHAMKALMCH ITOKa3aTeIeH

18 | TIpubop Ist WILTIOCTPAILIMK 3aKOHA COXPAHEHHUSI MACChl BEIICCTB

19 | YcraHoBKa it IEPETOHKHU BELIECTB

20 | bapomeTp-aneponna

21 | Habop mis u3ydeHus BOJOPOAHOM SHEPTETHKHU

22 | pH-MeTphl (Oononnumenvhoe sapuamusnoe 060pyoosatiue)

JIabopaTOpPHO-TEXHOJI0IrHYeCK0e 000PYA0BaAHHUE /IJIs1 KAOMHETA U JIAa00PaATOPHUH

1 | [Tpubop aJIst MOJyYEHUS TaJOUI0AIKAHOB M CIIOKHBIX 3(HUPOB J1a00PaTOPHBIN
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2 | Konbonarpesareib

3 | DaeKTpomInTKa

4 | bans koMOMHUPOBaHHAs 1a00OpATOpHAs

5 | Bechl 11 ChINy4YHX MaTe€pHaIOB

6 | Ilpubop s moaydeHus ra3oB

7 | CnupToBka abopaTopHas

8 | MarnuTHas Menajaka

9 | Mukpockon ¢ poBOk ¢ PYKOBOJICTBOM IOJIH30BATE/ISl U TOCOOMEM JUISl YUAIMXCSI

10 | HaGop a1 YMCTKH ONTHUKHU

11 | HaGop mocy bl i1sl peakTHBOB

12 | HaGop mocyapl ¥ MpUHAIICKHOCTEH Tt paOdO0ThI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB

13 | HaGop nmpuHaIeKHOCTEH ISl MOHTa)KA MMPOCTEUINUX TPHUOOPOB MO XUMUHU

14 | HaGop mocyapl ¥ IPUHAICKHOCTEH M3 mponmieHa (MUKporadopaTopus)
JlabopaTopHasi XuMHUYeCKas MOCY/1a /Jisl KAOMHETA M J1a0opaTOpUu

1 | KoMmiekT KoJyi0 JeMOHCTPAIMOHHBIX

2 | Habop npo0Ook pe3nHOBBIX

3 | Ilepexoa CTEKISTHHBIN

4 | Ilpobupka Bropia

5 | Ilpobupka qByXKOJECHHAS

6 | CoenuHUTENb CTEKJISTHHBIN

7 | 3axuM BUHTOBOM

8 | 3axxum Mopa

9 | lllnaHr cCMIMKOHOBHIN

10 | KOMIUIEKT CTEKIISIHHOM NOCY/IbI Ha NUTH(ax IeMOHCTPAIIMOHHBINA

11 | Jlo3upyroliee yCTporuCcTBO (MEXaHUYECKOE)

12 | Kommuiext u3aenuii u3 kepaMuku, papdopa u dasHca

13 | KommiekT j1oxkek GappopoBbix

14 | KOMIUIEKT MEpHBIX KOJIO Majoro o0bemMa

15 | KoMIuIeKT MEpHBIX KOJIO

16 | KOMIJIEKT MEPHBIX ITUJIWHJIPOB IJIACTUKOBBIX

17 | KoMOieKT MEpHBIX IUIMHIPOB CTESKISTHHBIX

18 | KOMIUIEKT BOPOHOK CTEKJISIHHBIX

19 | KOMIJIEKT MUOETOK

20 | KOMIUIEKT CTaKaHOB IJIACTUKOBBIX/CTEKIISIHHBIX

21 | KoMIIeKT cTakaHOB XUMHYECKUX MEPHBIX

22 | KoMIIEKT cTakaHYUKOB IS B3BEIINBAHUI

23 | KOMIUJIEKT CTYIOK C IECTUKAMHU

24 | Habop mmateneit

25 | HaGop nuHIEeTOB

26 | Habop wamexk [letpu

27 | TpyOka cTeKiIsiHHast

28 | Dkcukarop

29 | Yamra kpucTaan3aioHHast

30 | Ipumel TUreIbHEIS

31 | bropetka

32 | IIpoOupka

33 | baHka noja peakTUBbBI MOJUATUICHOBAS

34 | banka noj peakTUBbI CTEKJISIHHAS U3 TEMHOT'O CTEKJIA C MPUTEPTON MPOOKOMA

35 | HaGop CKJISTHOK ISl pACTBOPOB PEaKTHBOB

36 | Ilanoyka cTeKIsTHHAS
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37 | lllTaTuB a1 npoOUPOK
38 | KoMnnekT cpeacTB A1l MHAUBUAYAIbHOM 3aIlIMThI
39 | KOMIUIEKT TepMOMETPOB
40 | CymmnipHas IaHedb IS MOCYIbI
41 | ®unbrpoBaibHas Oymara/QuiIbTpbl OyMaXXHBIE (OONOIHUMENbHOE BAPUATNUBHOE
obopyoosanue)
Mopenn (00beMHbBIE U IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIeKIHU, XHMUYeCKHe
PeaKTUBBI) /Il KAOMHETA U JIA00PaATOPHUH
KoMmiekT moaenael KpuCTaUIMISCKUX PEIIETOK
Moiesib MOJICKYJIBI OCJIKa
HaGop u1st MoieTupoBaHus CTPOSHHUSI HEOPTaHMYECKHX BEIECTB
Habop ju1st MoJIeTupOBaHMs CTPOSHHUS OPraHUYECKHUX BEILISCTB
Habop ju1ist MoJieTupOBaHMs CTPOSHHUS AaTOMOB ¥ MOJICKYJI
Ha6op m1st MmogenrpoBaHus SJEKTPOHHOTO CTPOCHHUST aTOMOB
KoMmmiekT xomneknuii
KoMIiekT XuMHYeCKHX PEaKTUBOB
Oo6opyaoBaHue JJa00PAHTCKOM Ka0MHETAa XUMHH
Cro ¢ smuKaMu Il XpaHEHUs/ TYMOOM
Kpecno oducraoe
Cton 1a00paTOpPHBIA MOSYHBIN
CymuibHas TaHeIb JIJIs IOCY b
[Ixad mis XxpaHeHUs Y4eOHBIX MOCOOMt
[lIxad 11 XpaHEeHUsT XUMHUYECKUX PEAKTHBOB
IIxad m1s XxpaHeHUs: 1a00pPaTOPHOM MOCY AL/ TIPHOOPOB
I1Ixad BBITSHKHOU
9 | JlabopaHTCKHI CTOJ
10 | Ctyn 1ab0paTOpPHBIN, PEryJIUPYEMbIH 110 BBICOTE
11 | DaeKTpruyuecKHil aKBaJUCTUILISITOP
12 | Ilixad cymmiabpHbIH
13 | Pe3uHOBBIC IEpUYATKH
14 | KoMIUIeKT epiiei Juisi MbIThsI JJA0OPAaTOPHOMU MOCYIbI

0N [N [N |H W (N |—

0[N [N =W |—

3.2. UnpopMmannoHHoOe o0ecnedyeHre peaJn3alui NpPorpaMmMbl

JUis peanm3anuy MPOTrpaMMbl JUCIHMILTAHBI OMOIMOTEUHBIH (OHJ 00pa3oBaTEIHLHOM
OpraHM3aly JOJDKEH HMMETh IeYaTHble W/WJIM 3JEKTPOHHBbIE yUYEeOHHKHM M pa3paboTaHHbIE B
KOMIUIEKTe C HUMH Yy4eOHble mocoOus (IpH HAJIWYUH), JOMYIICHHbIE K HCIOJIb30BAHUIO MPHU
peanu3anu  00pa30BaTENBbHBIX IPOrpPaMM  CpeiHero mnpodeccuoHanbHOro 00pa3oBaHus,
peanm3yeMbIX Ha 6a3¢ OCHOBHOT'O 00IIET0 00Opa30BaHHUS.

[Ipn peanuszanuu nporpamMmbl JUCHMILUIUHBI BO3MOKHO HCIOJB30BAaHUE 3IIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECypcoOB,  JOMYIIEHHBIX K  HCIOJB30BAHMIO TMpPU  peau3aluu

00pa3oBaTeNbHBIX TPOrPaMM CPETHETO OOIIETO 00pa3OBaHUsI.
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3.2. OcHOBHBIE TEYATHBIE U3IAHUA

1. Andunorenoa, M. B. Xumus: y4eOHUK U NPAKTUKYM s CPEIAHETO
npodeccuonabHoro oopazosanus / M. B. Audunorenosa, A. B. babkos, B. A. [Tonkos.
— 2-e u31., uctp. u gon. — Mocksa: U3narensctBo FOpaiit, 2024. — 291 c.

2. lleromuxuna, H. A. O6mas xumus: yaeonuk mis CIIO / H. A. Illeronuxwuna,
JI. B. Munaesckasi. — Cankrt-IletepOypr: Jlans, 2024. — 164 c.

3. Hukonbckuii, A. b. Xwumwus: y4yeOHUK M MNPAKTUKYM Ui CPEAHETrO
npodeccuonanbHoro obpasosanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3x.,
nepepad. u gon. — Mocksa: M3narensctBo HOpaiir, 2023. — 507 c.

4. Xumusi: yuyeOHUK JUId cpelnHero mpodeccuoHanbHoro oodpaszoanus / 0. A.
Jlebenes, I'. H. ®anees, A. M. 'ony6es, B. H. IllanoBan; mox obmeit pemakiueit I'. H.
daneeBa. — 2-¢ u3 ., nepepad. u gon. — Mocksa: M3narenscTBo FOpaidt, 2022. — 431
c.

JlonoTHUTeIbHbIE HCTOYHUKH

1. Xumusa. 10 xmacc. Yrayonéuuerii ypoenb : yueOHux/ B.B. Epemun, H.E.
Kysbmenko, B.. Tepenun, A.A. [dpo3nos, B.B. Jlynun; noxn pea. B.B. Jlynuna. — M.:
IIpoceemenue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 kmacc. Yriny6néunelii ypoBenb : yueObnux/ B.B. Epemun, H.E.
Kysbemenko, A.A. Jlpo3nos, B.B. JIlynun; nog pen. B.B. JIlynuna. — M.: [IpocBenienue,
2022.-478, [2] c.: ni.

3. Xumus. YrayOnenssiii ypoenb. 10—11 kiaccel: paboyas mporpamma K JMHUH
YMK B.B. Jlynuna: y4e0HO-METOINYECKOE nocodue / B.B.

Epemun, A.A. Jlpo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: [Ipoda, 2017. —
324,[1] c.

4. Meronuueckoe mocobue k yueOnuky B. B. Epemmna, H. E. Ky3pmenko,
B.U. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. Yriay6ueHHbli ypoBeHby. 10 kinacc / B.
B. Epemun, A.A. Hpo310B, N.B. Epemuna, B. .

Maxonuna, O. FO. Cumonosa, 2.10. Kepumo. — M.: [poda, 2018. — 339 c. :
WiIL.

5. Meroaunueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A.
Jpo3noBa u ap. «Xumusa. YrinyoneHHslid yposenb». 11 xmacc / B. B. Epemun, A.A.
Hposznos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrora, 3.10. Kepumor. — M.: [Ipoda,
2018. — 423 c. : un.

6. I'yceBa, E. B. Xumus ans CI1O: yuebHO-MeToauueckoe nocodue / E. B. I'ycesa,
M. P. 3uranmuna, /1. U. KynukoBa. — Kazans: KHUTYVY, 2019. — 168 ¢. — ISBN 978-
5-7882-2792-4. —

Tekct: anextponnsld // Jlanp : snekTpoHHO-OMOMHMoOTeyHass cuctema. — URL:
https://e.lanbook.com/book/196096 (nata ob6pamenus: 14.10.2022). — Pexxum noctyma:
JUIS1 aBTOPH3. TIOJIb30BATEIICH.

7. Yepnukosa, H. FO. XumMus B 10CTyITHOM H3JI0’)KEHUH: Y4eOHOE TTOCOOHE MIJIs CIIO
/ H. 0. YepnukoBa. — 2-¢ usn., crep. — Cankrt-IletepOypr: Jlanp, 2022. — 316 ¢. —
ISBN 978-5-8114- 9500-9. — Tekcr: a1eKTpoHHBIi // JIaHb: 21IEKTPOHHO-OMOIHOTEHAS
cuctema. — URL: https://e.lanbook.com/book/195532 (nara obpamenus: 14.10.2022).
— Pexum gocrtyna: s aBTopu3. MOJIb30BaTEICH.
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8. lleBnuupina, JI. B. Xumus: yue6Hoe mocobue / JI. B. llleBuunpiHa, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Texkct: oanektponnbii // Jlawb: anekTpoHHO-OMONHMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mara obpamenus: 14.10.2022). — Pexxum nocrymna:
JUJIsL aBTOPU3. TI0JIb30BATEIICH.

9. bunos, JI. H. Xumus: yaeonuk nist CIT1O / JI. H. bounos, U. JI. Tlepdunosa, T.
B. CokonoBa. — 2-e u3n., crep. — Cankrt-IletepOypr: Jlanp, 2021. — 260 c. — ISBN
978-5-8114- 7904-7. — TexkcT: 37eKTpoHHBIA // JlaHb: 37€KTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/167183 (nara obpamenus: 14.10.2022).
— PexxuM poctyma: uist aBTOpH3. MOJIB30BATEICH.

10. T'abpuensn, O. C., JIsicoa, I'. I'. Xumus: kHura Juisi npenogaBaTens: y4eo.-
MeTo. mocobue. — M. Axkagemus, 2012. - 332 c.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMA
OBIIEOBPA3OBATEJIBHOU JUCHUIIVIMHBI

KoHTpons M olleHKa pe3ysnbTaToB OCBOEHHS O00I1€00pa30BaTENbHON IHUCHUIUIMHBI
PacKpBIBAIOTCS Yepe3 JUCIHUILIMHAPHBIE Pe3yJbTaThl, HalpaBJIeHHbIE Ha (hopMHpOBaHHE OOLIUX

u PO eCCUOHATBHBIX KOMIIETEHIINI 1o paszaenam
U TeMaM cojiepKaHus yueOHOro MaTepHaria.
Oob6masi/mpodeccuonanbHas Tun oeHOYHBIX
Paznen/Tema .
KOMIIeTeHIUsA MeponpusTHIA
OK 01. Beibupatb crioco0bl petieHus Tema 1.1-1.7
3aja4 npodeccuoHanbHoi nestensHoctd | Tema 2.1, 2.2
IIPUMEHUTEIBHO K pa3IMUHbIM KOHTeKcTaM | Tema 3.1
TecTtupoBanue
Tema 4.1 v N
CTHBIH OTpOC
Tema 5.1-5.4 ; poc
elIeHue pacuETHBIX 3a7a4
Tema 6.1 Ha6 P g
abJII0ICHHE 3a X0JI0M
Tema 7.1 a1 6
BBITIOJTHEHHSI TIPAKTHKO-
Tema 8.1 P .
OPUEHTHPOBAHHBIX 3aaHUI
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, P P A
[IpencraBnenue
CpeICcTBa MOKUCKA, AaHAIN3A U 1.6,1.7
pe3yNbTaToB
WHTEpIpeTanuy HHPOPMAIIIH, U Tema 2.1,2.2
MPAKTUYECKUX U
nH()OpPMAITMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2
. n1abopaTopHbIX paboT
BBITIOJIHEHHMS 3a71a4 MPOGECCHOHATBHOM Tema 5.2-5.4
[TpoBeneHne XUMHUYECKOTO
NEITEILHOCTHU Tema 6.1
HKCIIEPUMEHTA
Tema 7.1 B p
BITIOJTHEHHE
Tema 8.1
KOHTPOJIBHBIX
OK 04. Tema 1.7 - P
. pabort o
D¢} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2
pazzenam AUCIUIUIMHBI
paboTaTh B KOJUICKTHUBE i KOMaH/Ie Tema 4.1, 4.2
OLieHKa caMOCTOATENbHO
Tema 5.2-5.4 N
BBITIOJIHEHHBIX 33JJaHUMN
Tema 6.1 N
3amura penieHus Keuc-
Tema 7.1 ( 6 .
3aj1a4 (c yuerom Oyayiiei
Tema 8.1 P Y }: Y
= npodecCuoHaIbHON
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 P
. JIESITEIIbHOCTH)
OKPYXAaIoIIEH Cpeabl, Tema 5.1 N
Brimonnenue 3aganui
pecypcocOepekeHnIo, MpUMEHTh 3Hanust | Tema 8.1 N
MIPOMEKYTOUHON
00 U3MEHEHUHU KJIUMAaTa, TPUHITUTIBI
aTTecTaluu
OepeKJIMBOTO MPOU3BOACTBA, 3P (HEKTUBHO
JICVCTBOBATh B YPE3BbIUYAMHBIX CUTYALIUSIX
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