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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIIEOBPA30BATEJIBHOM JUCHUILJIAHBI

1.1. Mecto aMCHMILIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccHOHAIbHOMI
00pa3oBaTeIbHOI MPOrpaMMbI

OOmeoOpa3oBarenbHas AUCHUIUIMHA «XHUMHUS» H3ydaeTcss Ha 0a30BOM YpOBHE B
0o0meoOpa3oBaTeIbHOM  ITMKJIE  Y4eOHOro  IUlaHa  OCHOBHOM  NpodeCCHOHAIbHON
00pasoBaTeNbHON MporpamMMbl YKpymHEHHBbIX Tpynn B coorBeTcTBUu ¢ GI'OC CIIO 40.02.04
«HOpucnpyaeHuus»

1.2. Hean u niiaHupyemMble pe3yabTaThbl 0CBOCHHS U CHUIIITHHBI

1.2.1. esu 1 33724 AUCHUILIMHBI

Cogepxanuie mporpammsbl 00111€00pa30BaTENbHON JUCIUILUIMHBL «XUMUS» HaMpaBICHO
Ha JOCTUKEHHE CIEAYIOIINX HesIeH:

- (GbopMHUpPOBAHME CUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISIFOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B OCHOBE KOTOPOM JIekKaT KIIIOYEBbIE IOHATHUS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHUE U MOHUMAHHE
CYITHOCTHU JOCTYITHBIX 00OOIICHHIT MUPOBO33PCHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPUEH
UX Pa3BUTHUA U CTAHOBJICHUS;

— dbopMupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAay4HBIX METOAaX IO3HaHUs
BEIIECTB U XUMUYECKUX PEaKIHii, HEOOXOAUMBIX AJI MPUOOPETEHHS] YMEHHUI OPUEHTHPOBATHCS
B MHUPE BEIIECTB U XUMHMUYECKHUX SIBIICHUW, UMEIOLIMX MECTO B MPHUPOJIE, B MPAKTUUECKOU U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHUUW M CIOCOOOB JESTEIHHOCTH, CBSI3AHHBIX C HAOJIOJCHHEM U
OOBSICHEHMEM XUMHUYECKOTO PKCIIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO O0OpaIieHus ¢
BEII[ECTBAMH.

3apaum IMCHUIIMHBI:

1) chopMUpOBaTh TMOHHUMAHHE 3aKOHOMEPHOCTEH  MPOTEKaHHS] XUMHYECKHX
MPOLECCOB U SIBJIEHUI B OKPYKAIOIIEH CpeJie, a TAK)KE X CBA3b C LETOCTHOM HAYYHOU KapTHHOMN
MHpa U IPYTUMH €CTECTBEHHBIMH HayKaMH,

2) pa3BUTh YMEHHS COCTaBIATH (OPMYNBI HEOPTaHUYECKUX M OPTaHUYECKUX
BEIECTB, YypPaBHEHUS XUMHUYECKUX pEAKIHid, OOBSICHITH HUX CMBICI, HWHTEPIPETHPOBATH
pPe3yNbTaThl XUMHUUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKHI MIPOBEACHUS MPOCTEUIIINX XUMHUYIECKUX
DKCMIEPUMEHTAJIbHBIX HCCIEAOBaHUN C COONIOJIGHHEM TpaBHII 0E€30MacHOTO OOpaiieHus ¢

BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM;



4) pa3BUTh YMEHHUS HaXOIUTh, AaHAJIU3UPOBAThb M UCHOJIL30BaTh HH(OPMAIIUIO
XUMHUYECKOTO XapakTepa M3 Pa3IUYHbIX HH()OPMAIMOHHBIX HCTOYHHUKOB, BKIIOUas y4eOHYIO
JTUTEpaTypy, HAydHbIC MyOTUKAIIMK U HHTEPHET-PECYPCHI,

5) chopMUpOBaTh YMEHHsI MPOTHO3UPOBATH IMOCIEACTBHUS CBOEH IESATENBHOCTU U
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOILIECCOB, YUUTHIBAS BO3MOXKHbBIE
HKOJIOTUYECKUE U COLMAIbHBIC BO3ICUCTBUS;

6) chopMUpOBAaTh TIOHMMAaHWE 3HAYUMOCTU JIOCTIDKEHUN XUMHYECKOH HAyKu H
TEXHOJIOTHI N7 pa3BUTHs COLUAIBHON M MPOU3BOJACTBEHHON cdep ¢ yMEHHEM IMPUBOAUTH
MPUMEPHI UX PUMEHEHHSI B PA3IUYHBIX chepax KU3HU.

1.2.2. [lnannpyemble pe3yJibTAThl OCBOCHHS 001Ie00pa30BATEIbHOM IUCHUIIIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHwe oOmeOOpa3oBaTeNnbHasl AUCHUIUIMHA «XHUMHUS» HMEET Npu

dbopMupoBaHUU u pa3sBUTHU OK u K.



Koa
HAHMEHOBaHMHE
¢popMupyembIx
KOMIIeTeHIU

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUIIIUHBI

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

Oo0mme
JInuHOCTHBIE pe3yJabTaThl JAOJLKHBI OTPaXkaTh B
YacTu:
TPY/AOBOI0 BOCIIUTAHUA:
— TOTOBHOCTH K  TpPyAy, OCO3HaHHE IICHHOCTHU
MacTepCTBa, TPYIOII00UE;
— TOTOBHOCTH K aKTUBHOH JCATCIIBHOCTHU

TEXHOJIOTMYECKON M COLMAIIbHOM HalpaBICHHOCTH,
CMOCOOHOCTh ~ MHHWIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATH TAKYIO €SI TEIbHOCTD;
UHTEpEC K pa3iuyHbIM chepam mpodeccHoHATbHON
NESITEIbHOCTH.

MeTtanpeaMeTHbie pe3yJibTAThl J0JIAKHBI OTPAKATH:

OsBJiaaenue

YHUBepCAJIbHbIMU Y4eOHBIMH

Mo3HABATEJIbHBIMU AeHCTBHAMM:
a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOATENEHO (POPMYITUPOBATH U AKTYaIM3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBaTh  CYUIECTBEHHBIM  MPU3HAK  WJIH
OCHOBAHUA JJIA CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIECHMS;

ONPEACIITH LHeIu JE€SATEIbHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTHKEHUS;
BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOpPEYUs B
paCCManI/IBaeMBIX SIBJICHUAX

BHOCHUTH KOppeKTI/IBBI B JCATCIBbHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEJSAM, OLIEHUBATh PUCKU
MOCJIECTBUH eI TEIbHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCIeA0BATENbCKUE I€HiCTBUS:

JAucuMiuinHapHble pe3yJbTAThIA0IKHbI OTPAKATH:

P66 01.chopmupoBaHHOCTH MPEACTABICHUN: O XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XUMHUHM B TIO3HAHWW SIBJICHUH TNPUPOABI, B (POPMUPOBAHUHU
MBILIUICHUS ¥ KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
TPaMOTHOCTH, HEOOXOIUMOW [UIS peIICHUS MPaKTHYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 02. BrajgeHue CUCTEMOM XHUMHUYECKMX 3HAHMM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIAraloIMe€  MOHATHUS  (XMUMHUYECKUH
AJIEMEHT, aTOM, OJJIEKTpOHHass 00o0Jj0YkKa aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00beM, yTIepOaHbII
ckener, GYHKIMOHANbHAs TpyNma, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTMUECKUH psAJ, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/A- M a30TCOJEpKAllMe COECTUHEHHUs, OMOJOTHMYECKH
aKTUBHBIC BeIlIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
IIOJIUMEDP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAUTMYECKAsl pEeIIeTKa, TUIIBl XUMHYECKUX
peakuuii (OKMCIHUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMAIMS,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pPEaKLHU, XUMHUYECKOE PAaBHOBECHE), TEOPUH HU
3aKOHBI  (TEOpHUsI XHUMHYECKOTO CTPOEHHS OpraHUYEeCcKHX
BemiectB  A.M. DbytiepoBa, Teopus DIIEKTPOJUTHYECKOU
Jqyccounanuu, nepuoandeckuii 3akon .M. Menaeneesa, 3akoH
COXPAHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK




BJIAJICTh HABBIKAMHM Y4eOHO-MCCIIETOBATEIbCKOW U
MPOEKTHOW JEATCIbHOCTH, HAaBBIKAMHU pa3peIICHHsI
pooem;

BBIABJIISITH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTyaJIMu3UpoOBaTh 3a/ady, BBIABHUIAaTb THUIIOTC3Yy €€
peLICHUs, HAXOAUTh apryMEHThI JJIsl J0Ka3aTeIbCTBA
CBOMX YTBEpXKICHMH, 3aJaBaTb [apaMeTpbl W
KPUTEPUU PEILICHNUS;

aHAJIM3UPOBATh MMOJIYYCHHBIC B XOJI€ PELICHUS 3aa4uu
PE3YJIbTATHI, KPUTHYCCKU OLCHUBATH nux
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSAX;

YMCTb TNICPCHOCUTL 3HAHWA B IO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JaCTH KU3HEACSTEIIbHOCTH.

XUMHH, (PAKTOJOTUYECKHE CBEICHHUS O CBOMCTBaX, COCTaBe,
MOJyYeHUH U O€30IaCHOM  HCIIOJB30BAaHUM  BAKHEHUIIMX
HEOPraHUYECKUX M OpPraHWYecKUX BeIIeCTB B OBITY U
MIPaKTUYECKON JESITEIbHOCTU YEJI0BEKA;
ITP603.chopMHUpOBAaHHOCTPYMEHUI  BBIABISITH  XapaKTEPHBIC
MIPU3HAKW W B3aUMOCBS3b HM3YyYEHHBIX MOHATUH, MNPUMEHATH
COOTBETCTBYIOIIME TOHSATUS TMPU OMNHCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX U OPraHWYECKUX BELIECTB M HUX
IPEBpAICHUI; BBISBIATh B3aUMOCBSI3b XMMHUYECKUX 3HAHHUM C
HOHSTUSAMU U IPEJCTaBICHUIMU JPYTUX €CTECTBEHHOHAYUYHBIX
PEeIMETOB;

I1Po 04.chopMupoBaHHOCTB YMEHUI HCIIOJIb30BaTh
HAaUMEHOBAHUS XHUMHUYECKUX COEAMHEHUN MEXIyHAPOIHOTO
COK03a TEOPETUYECKOM M NPUKIAJTHOM XUMHUU U TPHUBUAJIbHBIC
HA3BaHUS BAKHEHIINUX BEIIECTB (ITUJICH, alleTHJICH, TJIUIEpHUH,
¢beHon, Gopmanbaerna, ykCycHasi KUCIOTA, TIIMIWH, YTapHBIH
ra3, yrjeKuCHbIid ra3, aMMHUaK, raiieHas H3BeCTh, HeraiieHas
U3BECTh, NMHTHEBAs COJA W JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKHUX BEUIECTB, YPABHEHMS
XUMHUYECKHUX pPEaKIHH, OOBSACHATH UX CMBICI; MOJITBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECCTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3allUCAMU ypaBHEHUUN
XUMHUYECKUX PEAKIUM;

nP6  0S.chopmMupoBaHHOCTP  YMEHHH  YCTaHaBIIMBAThH
IIPUHA]JIEKHOCTD M3yYEHHBIX HEOPraHUYECKUX "
OpraHMYECKUX BEIIECTB K OMPEJECIICHHBIM KjaccaM M rpynnam
COECIMHEHUH, XapaKTepU30BaTb HX COCTaB M BaKHEWIINE
CBOMWCTBA; OIPEIEIIATh BUJIBI XHMHYECKUX CBsI3eH
(KoBaJIeHTHAsi, WOHHAs, METAJUIMYEeCKasi, BOJOPOJHAs), THIIbI
KPUCTAIJIMYECKUX PEIIETOK BEIIeCTB; KJacCU(UIUPOBAThH
XUMHUUYECKHUE PEAKIINH;

IP6 07.chopmupoBaHHOCTE YMEHUH NPOBOJUTH pacueThl MO
XUMHYECKUM (HOpMyTaM U ypaBHEHUSM XUMHUECKUX PEaKIIHii ¢
WCIIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH, XapaKTePU3YIOIINX
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BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, oOBeMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUSA JUIsl MIPUHATHUS
peH_ICHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEILIECTBAMU U X IPUMEHEHHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC
CpeJICTBA MOUCKA,
aHaM3a u
HWHTEPIIPETAIINH
nHpopManuu u
nH(OPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITIOJTHEHHUS 3124
npoheCCUOHATLHON
JeSTEIbHOCTH

JInuHOCTHBIE pe3yabTaThl [J0JKHBI OTPaXkaTb B

YacTH:

LHeHHOCTH HAYYHOI'0 NO3HAHHUS:

—  c(hopMUPOBAaHHOCTH MHPOBO33PEHHU,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKHl U OOILECTBEHHOW IMpPaKTUKH, OCHOBAHHOTO Ha
JMajore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

— COBEpPIICHCTBOBAaHUE A3BIKOBOM U  YUTATEIbCKON
KyJIbTYpPbl KaK CpEICTBAa B3aUMOJECHCTBUSA MEXIY
JIIOJIbMU U TI03HAHUS MUPA.

MeTtanpeamMeTHbie pe3yJbTaThl JOIKHBI 0TPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH

NMO3HABATEJIbHBIMH AeHCTBUAMHU:

B) padoTa ¢ unopmaumeii:

— BJaJeTh HaBbIKaMHU MOJy4YeHUs HMHPOpMauu U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYILIECTBISATh IOUCK, aHAIM3, CUCTEMaTHU3alUi0 U
MHTEepHpeTaluio MHGOpMAIMM pa3IMYHBbIX BUJIOB U
dhopm npecTaBieHus;

— CO3/1aBaTh TEKCTHl B PA3IUYHBIX (opMaTax ¢ y4eTOM
Ha3HaueHUs HMHPOPMALMM M IEJeBOH ayIUuTOpPHUH,
BbIOMpas ONTUMAaJbHYIO (GOpMYy TMpEACTABICHUS U
BU3yalIU3aluy;

— OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
uH(popMalUK, €€ COOTBETCTBHE IpPaBOBBIM U
MOpPaJIbHO-ITHYECKUM HOpPMaM;

JucnuninHapHbie (NMpeAMeTHbIE) Pe3yJbTATbIM 10JKHBI
0TPa’KaTh:

I1P6 06. BnameHne OCHOBHBIMU METOAAMHU HAYYHOTO TO3HAHUS
BEIECTB M XMMMYECKMX SIBJIEHUH (HaOIOAeHUe, U3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOAHUTH PACYETHI 1O
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSM XUMHUYECKUX PEAKIHA C
UCIOJIb30BaHUEM (U3UYECKUX BEJIWYMH, XapaKTEePU3YHOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, OOBEMa
(HOpManbHblE  yCIOBHSA) Ta30oB, KOJMYECTBA  BEILECTBA,
UCIIOJIb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS NSl MPUHATHS
pelIeHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

IIP6  08.chopMupoBaHHOCTH  yMEHUH  IUIAHUPOBaTb U
BBIIIOJIHATh ~ XMUMHUYECKUH  OKCIEpUMEHT  (TpeBpalieHus
OpPraHMYECKUX BELIECTB IIPU HArpeBaHUH, MOJYyYEHUE HTHIICHA
U W3y4YCHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKlIuu Ha
aNbJIETUbl, KpaxMaj, YKCYCHYIO KHCIOTY; J€HaTyparus
OeJIKOB TP HarpEBAHUU, [IBETHBIE PEAKIIMH OEJIKOB; IPOBOIUTH
peakIud HOHHOTO OOMEHa, ONpeAeNsaTb Cpeay BOJHBIX
pacTBOpPOB, KaUECTBEHHbIE peaklMU Ha cylbdar-, kapOoHaAT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHS; pemars
SKCIIEpUMEHTabHBIE 3aJadyd 1o TeMaMm "Metamibl" u
"HemeTamnsl") B COOTBETCTBUM C IpaBWJIAMH TEXHUKH
0e3omacHOCTH  TIpu  OOpaleHud ¢ BeImeCTBaMH U
71a00paTOpHbIM 00OPYZAOBAaHUEM; NPEACTABIATH PE3yJbTaThl
XUMHUYECKOT0 3KcrepuMeHTa B (¢GopMe 3amucH ypaBHEHUM
COOTBETCTBYIOLMX peakuuid U (OPMYIHPOBATh BBHIBOABI Ha




— BJAJIeTh HAaBBIKAMU pPACIIO3HABAHHUS W  3aIUTHI
nHpopmanuu, HMHPOPMALMOHHONH  OE30MAaCHOCTH
JTUYHOCTH.

OCHOBE ATHX PE3yJIbTaTOB;
P66  09.chopmupoBaHHOCTE  YMEHHS aHaJIU3UPOBATh
XUMHAYECKYI0  HMH(OpMaIuio, TOJIy4aeMyK U3  pPa3HBIX

HCTOYHUKOB (CPEICTB MaccoBOi mHpopMmaiuu, cetb MHTEepHET
U JpyTHE).

OK 04. DddexTuBHO
B3aMMO/ICVICTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHIe

JInyHOCTHBIE pe3yabTaThl

YacTH:

rpaIaHCKOI0 BOCIIMTAHUSA:

— TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B
MHTEpecax rpakJaHCKOro O0IIECTBa;

— YMEHUE  B3aUMOJAEWCTBOBATh C  COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUSMU H
Ha3HAYECHUEM.

MeTtanpeaMeTHbie pe3yJibTAThl J0JIAKHBI 0TPAKATH:

OsiaieHHe YHHMBepPCAJbHBIMH KOMMYHHMKATHBHBIMHU

AOJIKHBI  OTPaKaThb B

JelCTBUSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

— IIOHMMATh u HCTIOJIb30BATh MIPEUMYIIEeCTBA
KOMaHJIHOW ¥ UHJIMBUYaTbHOU paboThI;

— TIMpUHUMATh eI  COBMECTHOM  JIeATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JACHCTBUSA MO €€
JOCTHIKECHHUIO: COCTAaBIISITh I1aH JIeHCTBHIA,

pacmpenenartb poiu C Y4eTOM MHEHUM YYaCTHHKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBiaseHue  YHUBEPCAJIbHBIMH  PeryJATUBHBIMHU

NeMCTBUAMMU:

r) IPUHATHE Ce0s U APYTUX JIIOACH:

— TIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JIOJEH TTPH
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

— TIpU3HABaTh CBOE MPaBO W MPaBO APYTUX JIIOACH Ha
OIIIMOKH,

— pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUP C TO3UIUU

JAucnumimHapHbie (NpeaMeTHbIe) Pe3yJbTATHIM JH0JKHbBI

0TPakKATH:
IIP6  08.chopmMupOBaHHOCT, YMEHHMH  IUIAHUPOBATH U
BBITIOJIHATh ~ XUMHUYECKUM  DKCIEPUMEHT  (TpeBpalleHus

OPraHUYECKUX BEILECTB IIPU HArPEBaHUU, IOIYYEHUE DTHUIICHA
U W3Y4CHHE €ro CBOMCTB, KAayeCTBEHHBIC pEaKIUu Ha
anbJCTUIbI, KpaxMmajl, YKCYCHYK KHUCIOTY; JcHaTypauus
OEJIKOB MPH HAarpeBaHHH, IIBETHBIE PEAKIIUU OEIKOB; IPOBOINUTH
peakuMd HOHHOrO OOMEHa, ONpeAeNsTb Cpeay BOJHBIX
pacTBOpOB, KAUeCTBEHHBIE PEaKIMK Ha Cylb(ar-, KapOOHAT- U

XJIOpPU/1-QaHUOHBI, Ha KaTHOH aMMOHUS; pelarb
SKCIEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
"Hemerannbl") B COOTBETCTBUM C TPAaBUWJIAMH TEXHUKHU
0e3omacHOCTH  Tpu  OOpalieHud €  BelecTBaMHu U

71a00paTOpHbIM O0OPYZAOBAaHUEM; MPEACTABIATH PE3yJbTaThl
XMMHUYECKOI0 3KCIepuMEeHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOLMX peakuUid U (OpMYIHPOBaTh BBIBOABI Ha
OCHOBE 3THX PE3yIbTATOB.




APYyroro 4€ji0BEKa.

OK 07.
CopeilicTBOBaThH
COXPAaHEHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHHIo,
MPUMEHSITh 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JIMYHOCTHBIE Pe3yJbTaThl

4acTu:

JIKOJIOTHYECKOTr0 BOCIIMTAHUSA:

— CcpOPMUPOBAHHOCTh  3KOJOTUYECKOW  KYIBTYHI,
[IOHUMAaHHWE BIUSHUA  COLMAIBHO-3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLHMAIBHOMN

AOJIZKHBI OTpakKaTb B

Cpensl, OCO3HaHME  IJI0OAJBHOIO  XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;
— IUJAHUPOBAaHME M  OCYIIECTBICHHE [JEHUCTBHA B

OKpYXKalOIlE Cpele Ha OCHOBE 3HAHMA Leled
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

— AKTMBHOE HEIpUATHE IEHUCTBHUM, NPUHOCAIIUX Bpex
OKpYKaloIllel cpelie;

— YMEHHue IIPOrHO3UPOBATh
JKOJIOTMYECKHE  IOCIEICTBUSA
NEUCTBUM, IPENOTBPALLATH HX.

MertanpeameTHble pe3yJbTaThl J0JAKHBI OTPAKATH:

Osianenue YHHBEPCAJIbLHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMU eHICTBUAMM:

B) pa0orta ¢ nHopManmeii:

HeOJ1aronpusTHoIE
pEeAIPUHUMAECMBIX

— WCTOJB30BaTh  CPeACTBA  WMH(MOPMALMOHHBIX U
KOMMYHI/IKaHI/IOHHI)IX TeXHOJ'IOFI/II\/'I B pCHICHI/II/I
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c COOJTIOICHHEM
TpeOOBaHUN HSPrOHOMUKH, TEXHHKU OE30MacHOCTH,
TUTHEHBI,  pecypcocOepeKkeHus, [paBOBBIX U
ITHYECKUX HOPM, HOPM nH(MOpMAIIMOHHON
0€30IacHOCTY.

JucnuninHapHbie (NpeAMeTHbIE) Pe3yJbTATbIM I0JKHBI
0TpPakKATh:

IIP6 01.chopMupOBaHHOCTH MPEICTABICHUNA: O XUMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XMMHAW B TIO3HAHWM SIBJICHUH TNPHUPOABI, B (OPMHUPOBAHUHU
MBILIUIEHUS ¥ KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBbHOMI
IPaMOTHOCTH, HEOOXOIUMOW [UIi peIIeHUs NPAKTUYECKUX
3a/1a4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

IIP6 10.chopmupoBaHHOCT, YMEHHUH CcOONMIOIATH MpaBHIIA
9KOJIOTMYECKH L€JIeCO00pa3HOro IMOBEAECHHUS B OBITY U
TPYJOBOM NEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 30POBbS
U OKpYXalolled NPUPOAHOW CpEnbl; YYHUTHIBATH OIACHOCTH
BO3JICHCTBUS HA JKUBbIE OPraHU3Mbl OINPEICICHHBIX BEILIECTB,
MOHUMAasi CMBICJI IIOKa3areyid MPENeIbHOM  JIOMYCTUMOM
KOHLICHTPALUU.

IIK 1.2. IlpumensaTs
HOPMBI TIpaBa st
pelIeHns 3a1a4 B

- Oco3HaHHBIN BEIOOp Oyymiei nmpodeccun u
BO3MOXKHOCTEH pean3aii COOCTBEHHBIX KU3HEHHBIX
IUIAaHOB; OTHOIIEHHUE K NMPO(HEeCCHOHAIBHON JesITeTbHOCTH

- c¢(hopMHUPOBATh MPECTABICHUS: O XUMHUYECKON
COCTaBJISIIOLIEH eCTeCTBEHHOHAYYHON KapTUHbBI MHUpPA, POJIU
XMMHUU B TIO3HAHUHM SIBJICHUN MPUPO/IbI, B POPMUPOBAHUN




npodeccnoHanbHOM
NEeSATEIbHOCTH

KaK BO3MOYKHOCTH YYacCTHsI B PCIICHUH JTMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAITMOHATBHBIX

npo0JeM.

- YMeHHE  CaMOCTOATENbHO  ONPEHENATh  LeNH
NESITeIPHOCTH W COCTaBIATh IUIAHBI  JCSTEIBHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATh  JICATEIILHOCTh;  HCIIONB30BaTh  BCE

BO3MOJHBIC PECYpPChl JIA OOCTUKCHHA IMOCTABJICHHBIX
I_ICJICI;'I U pfajin3dallvi IUIaHOB JOCATCIbHOCTH; BBI6I/IpaTB
YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTyallUAX.

MBILICHUSI U KYJIbTYPbI IMYHOCTH, €€ (QYHKLIIMOHAIbHON
IPaMOTHOCTH, HEOOXOAUMOM I PEICHUS TPAKTUIECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CPELE;

- YMETb COOJII0IaTh MIPABUIIA SIKOJIOTHYECKHU 11e1eCO00pa3HOro
MOBEJICHHSI B OBITY M TPYJIOBOI EATETLHOCTH B LEIISAX
COXPAaHEHHUs CBOETO 30POBbs U OKPYKAIOUIEH PUPOJHON
CpCAbl; YUUTBIBATH OITIACHOCTH BO3I[CﬁCTBPI$I Ha )KHUBbIC
OpPTraHU3MBI OIPECIICHHBIX BEIIECTB, IOHUMAsl CMBICIT
IIOKa3aTelisl MPeaeIbHON JOIyCTUMON KOHIIEHTPALUH

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO0 HH(POPMALIUIO,
II0JIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
uHpopMaLuy, ceTb IHTepHeT U Apyrue);

- BJIaACTb OCHOBHBIMH MCTOAAMU HAYYHOI'O IMO3HAHWA BCUICCTB
U XUMHYECKUX  sBJIGHUH  (HAOIMIOAECHHME,  H3MEpEHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE)
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2. CTPYKTYPA U COJEPKAHHUE

OBIIEOBPA30OBATEJBHOUIUCIUILIUHBI «XUMU»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

. O0BeM B

Bua yueOHoii padoThl
yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMbl JHCHHUIINHBI 72
Conep:xanue yueOHOro MaTepuaJia 6
BT. U.:
TEOPETUUECKHE 3aHATHS 4
MPAKTUYECKHUE 3aHITUS 2
IIpodeccnonanbHOOPHEHTHPOBAHHOE CO/lepKaHue (CoiepKaHue 9
MPUKJIAJTHOI0 MOYJIfA)
BT. 4.:
TEOPETUYECKHE 3aHATHS
MPAKTUYECKHUE 3aHITUS 2
CamocrosiTesibHas padoTa 64

IpomexxkyTounas arrectamus (auddepeHInpOBaHHBIN 3aUeT)
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2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro MaTepuasia (0CHOBHOE M NPO(ecCHOHATBLHOOPUEHTHPOBAHHOE),
JIa0opaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOYJIb

O0BéM
4acoB

dopmMupyemblie
KOMIIeTEeHIIUN

1

2

4

Conep:kaHue y4eOHOT0 MaTepuaJia

Paznen 1. TeopeTnueckue 0CHOBbI XUMHH

0,5

Tema 1.1.

OCHOBHBIE XHUMHYECKHE
MOHATHS M  3aKOHBI,
CTpPOCHUE aTOMOB
XAMHUYECKHX DJIEMEHTOB

Conep:kaHnue y4eOHOT0 MaTepHuaJia

XuMHUYECKUH IeMeHT. AToM. SIapo aToMa, U30TOIbI. DIIEKTPOHHAS 000JI04YKa. JHEPreTHICCKIEC
YPOBHH, MMOJYyPOBHH. ATOMHBIC OpOUTANH, S-, P-, d- 3meMeHTbl. OCOOCHHOCTH paclpeae/ICHUs
AJIEKTPOHOB IO OpOMTAIsIM B aTOMAax 3JEMEHTOB IEPBBIX UYETBIPEX NEPUOIOB. DJIEKTPOHHAS
KoH(purypaiusi aroMoB.OCHOBHBIE XUMHUYECKHE 3aKOHBI

HpaKanecmle 3AHATHUSA

[Ipaktuueckass pabora Nel. «OCHOBHbIE KOJMMYECTBEHHBIC 3aKOHBI B XUMHH M pPacyeThl IO
YpPaBHCHUAM XUMHUYCCKUX peammﬁ».

OTHOCHTEJBHBIC aTOMHAs U MOJICKYJIIpHas Macchl. MossipHas Macca. KonmudecTBo BelecTsa.
MaccoBast nong BemiecTBa. 3akoH ABoraapo. MousipHbelii 00beM ra3oB. OTHOcCUTENbHAA
IUIOTHOCTh Ta30B. PacueThl 0 ypaBHEHHSIM XUMHUUECKUX PEAKIHI C HCIIOJIb30BAaHHEM MACCOBOM
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIEC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuonuueckuii  3aKOH
u [Tepuoanueckas
CUCTEMa  XMUMHYECKUX
3JIEMEHTOB J1. n.
MenneneeBa, UX CBSI3b C
COBPEMEHHOW  TeOpUEH
CTPOEHUS ATOMOB

Coaep:xanue yue0HOro MaTepHaJia

IIpakTHYeckHe 3aHATHA

[TpakTuueckaspadora Ne2. «3ydeHHe MEpUOIUISCKUX 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO
CTPOECHHUEM aTOMOB.

[lepuoanueckast cuctema xumudeckux annemeHToB [[.J. MenneneeBa. CBA3b MepuOIUYECKOTO
3aKoHa U [Ieproau4eckoil CUCTEMBbI XUMUYECKUX JIEMEHTOB C COBPEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHs CBONCTB XHMHUYECKUX 3JEMEHTOB, OOpa3yeMbIX HMHU
IIPOCTBIX U CJIOKHBIX BEILIECTB IO TpynnaM U nepuonaaMm [lepuoamdeckoii cucteMbl. 3HaUeHHE
MIEPUOIUYECKOr0 3aKOHA M CHCTEMbl XMMHUYeCKHX 3yieMeHTOB J[.MI. MennaeneeBa B pa3BUTHH
HAayKHU.

VY CTaHOBIEHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB M NEPHOIUYECKHM
M3MEHEHUEM CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUM B COOTBETCTBUH C I1OJI0KEHUEM
[Iepnonnueckoil cuctemsl. PemieHne NpakTUKO-OpHUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha
XapaKTepu3aluil0 XUMHUYECKHX 3JIEMEHTOB «Meramnueckue / HeMeTaUIMYeCKHe CBOMCTBa
XUMHUYECKHX JJIEMEHTOB B COOTBETCTBHUU C HX AIEKTPOHHBIM CTPOCHUEM M IOJIOKEHUEM B

OK 01
OK 02
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IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MennaeneeBa»

Tema 1.3.

Crtpoenue BEILECTBA
U TIPUpPO/Ia XUMUYECKON
cBs3u. MHoroooOpasue
BEIICCTB

Conep:kanue y4eOHOT0 MaTepHuaJia

Crpoenue BemecTBa. XUMUYECKas CBS3b. BUIBIXMMHUYECKOH CBSA3M (KOBaJEHTHAsI HEMOJIsIpHAst
U TOJIsIpHasi, MOHHAs, MeTauinueckas).MexaHn3mbl oOpa3oBaHUsl KOBAJIEHTHONH XMMHUYECKOU
cBsi3u  (OOMEHHBII W JOHOpPHO-aKUenTOpHbI).BomoponHas  cBa3b.  BaneHTHOCTS.
DneKTpooTpULaTENbHOCTh. CTeNEeHb OKUCIeHUs. VIOHBI: KaTHOHBI M AHHOHBI

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckaspabdora Ne3. «CTpoeHne BEmECTBa U MPUPOA XUMHUYECKON CBSI3U.
JleMoHCTpauus Mojeneld KpUCTAJUIMYECKHX PELIETOK: MOHHOM (XJIOpUA HAaTpus), aTOMHOMN
(rpadut u anmas), MONEKYISIPHON (YIJIEKUCIBIA ra3, MoJ), METANINYECKON (HATpUil, MarHui,
Menb). PereHne nmpakTHUeCKUX 3a/1aHUil Ha COCTABIICHHE 3JIEKTPOHHO-rpaduyeckux hopmyi
asieMeHToB 1—4 nepuoaos

OK 01

Tema 1.4.
Krnaccudukanus,

u HOMEHKJIaTypa
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

Coaep:xanue yue0HOro MaTepHaJia

Knaccugpukanuss Heopranumyecknx BemecTB.HoMmMeHKIaTypa HEOPraHWYECKHX  BEILECTB
(oxcuabl, THMIPOKCUIBI, KHCIOTHI, COJM). BemiecTBa MOJIEKYJISPHOIO M HEMOJEKYJISPHOTO
CTpoeHHs. ArperaTHble COCTOSIHHS BellecTBa. Kpucraminueckue u amMopgHbIE BeLIECTBa.
3aKOH TIOCTOSHCTBA COCTaBa BEIIECTBA. THMbBI KPUCTAJUIMYECKUX pPEIIETOK (aToMHas,
MOJIEKYJISIpHasi, WOHHAs, MeTaJJIM4ecKasl). 3aBUCHMOCTb CBOMCTBa BEIIECTB OT THIA
KPUCTAJUIMYECKOW pELIETKU

HpaKanecm[e 3aHATHSA

[Tpaktnyeckas padora Ned. «HomeHKI1aTypa HEOPTaHUYECKUX BEILIECTBY.

Pemenne npakTHuecKux 3alaHUN MO KIacCU(PHUKAIMH, HOMEHKIAType U XUMHUYECKUM
(dopMynaM HEOPraHWYECKHX BEUIECTB pa3jIMUYHBIX KJIaccoB (YrapHbli ras, yIJIEKHUCIbIH Tras,
aMMHUaK, raiieHas U3BeCThb, HeralleHasi U3BeCTb, MUThEBAsi COJla U APYTUX): HA3BaHUS BEILIECTB
no mexayHaponHoi (MIOITAK) win TpuBHanbHONH HOMEHKIJIATYpe M COCTaBJICHHE (POPMYIIBI
XUMHYECKHX BEILIECTB, OIpENETIeHHe MPUHAMAIEKHOCTH K Kkiaccy. [louck mHpopmanuu mo
Ha3BaHUAM, UJCHTU(UKATOPaM, CTPYKTYPHBIM GopMyinaM. AHaTU3 XUMHYECKONH HH(pOpMaInY,
MOJIy4aeMOM M3 pa3HbIX HMCTOYHUKOB (CPEICTB MaccoBOW HHGpopmanuu, cetb MHTepHET u

JApyrHe)

OK 01
OK 02

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunsl XUMHUUYECKUX
peakuuii

Xumuueckass peakuus. Kraccudukanus XMMHUYECKMX peakiuid B HEOPraHUYECKOHU
OpPraHMYECKOM XMMHUHU. 3aKOHBl COXPAHEHMS MAcChl BEIECTBA, COXPAHEHUSA W IIPEBpAICHHUS
SHEPrUM NMPU XUMUYECKUX peakuusiX. OKUCINTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIMU (YPaBHEHMUSI
OKHUCJICHUA-BOCCTAHOBJICHHSI,  CTECIEHb  OKHUCIICHUS, OKHCIUTEIb M  BOCCTAHOBUTEID,
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKUUHM B IPUPOJE, INPOM3BOJICTBEHHBIX IIpOLIECCAX H
)KU3HEIeSTEIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOoCTh  XMMMUYECKHUX
peakuuii.  XHMHYECKOE
paBHOBecHE

Coaep:xanue yueOHOro MaTepuaJia

CKOpOCTh peakluM, €€ 3aBUCHUMOCTb OT pPa3IMYHbIX (DAaKTOPOB: MPHUPOJBI PEArHPYyrOIUX
BEULIECTB, KOHLEHTPALUM PEArUpyOIIMX BEUIECTB, TEMIEPATypbl U IUIOUIAJM PEAKLIMOHHOM
noBepxHocTu. TemsoBble 3()(EKTbl XUMHUYECKHX pEaKUuil: 3K30- M 3HIOTEPMUYECKHE
peakuun.O0paTuMple peakUMM. XUMHUYECKOoe paBHOBecue. DakTopbl, BIUSIOLIIME HA
COCTOSIHUEXMMHUYECKOTO paBHOBECHs (KOHLIEHTpPALMsl PEareHTOB WM IPOAYKTOB pEaKIUH,
nasieHue, temneparypa). [lpunnun Jlelllatense

IIpakTH4yecKkue 3aHATHS

[Ipaktuyeckas pabota Neo5. «BnusHuHe paznuuHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOH
peaKun».

Pemienne npakTUKO-OPMEHTHPOBAHHBIX 33JaHUN Ha aHanu3 (aKTOPOB, BIMAIOIMX Ha
MU3MEHEHNE CKOPOCTU XMMHUYECKON peaklnu. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKIIMK OT
IPUCYTCTBHUS KaTalM3aTopa HA IPUMEPE Pa3I0KEHUSA MEPOKCHIAa BOAOPOAA C IOMOIIBIO
JUOKCHJa MapraHia M KaTajasel. PelieHue NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha
npuMeHeHne npuHnuna Jle-lllarense ans HaAXOXKIACHUS HANPABJICHUS CMEIICHHUS PAaBHOBECHUS
XUMHUYECKOH peakiuu M aHaiu3 (aKTOpPOB, BIHUSIOMIMX HA CMEIIEHUE XHMHUYECKOTO
paBHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopsl, Teopus
AJIEKTPOIUTAYECKON
NUCCOLMAIlMA W WOHHBIN
oOMeH

Coaep:xanue yue0HOro MaTepHaJia

0,5

PactBOphl. Buapl pacTBOpOB MO CONEP)KAHHIO PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTB.
[lonatue o aucnepcHbBIX cucTeMax. VICTUHHBIE W KOJJIOWIHBIE pacTBOpbl. MaccoBas 10
BeulecTa B pactBope. [lonsTie o BogopoaHom nokasarene (pH) pactBopa. DinekTpoauTuieckast
aucconnanusi. CUiibHbIE U C1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiny HOHHOTO oOMeHa

JlabGopaTropHble 3aHATUA

JlabopaTtopHnas padota Nel «IIpuroroBneHnne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 33JaHHOW MacCOBOMW JOJIEH pacTBOPEHHOTO BEIIECTBA, IPOBEIACHHE
peaknmii HOHHOTO OOMEHa, OmpeesieHHe CpeAbl PAaCTBOPOB BEIIECTB C  IMOMOIIBIO
YHHUBEpPCATBHOTO HMHIWKaTOpa (KHclas, HeHTpanbHas, IIejIo4yHas). 3adaHus Ha COCTaBJICHHE
VMOHHBIX peakiuil. PenmeHne NnpakTMKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHHMIl HAa PacTBOPHI,

0,5

OK 01
OK 02
OK 04
OK 07
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UCTOJIb3yeMbIe B OBITOBO M MPOU3BOJCTBEHHON ACATEIBHOCTH YeJI0BEKa

Paznen 2. Heoprannuyeckasi Xumus

Tema 2.1.
OU3NKO-XUMUYECKHE
CBOMCTBAaHEOPTraHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Merambl. [lonoxxkenune wmetammoB B Ilepuoguyeckol cHCTeME€ XHMHYECKHUX DJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS SJCKTPOHHBIX O0O0JI0OYEK aToMOB MeTayioB. OOmme (dusnueckue
cBoiictBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXMMHUYECKUN Ppsii HANPSHDKEHUA METAJLIOB.
XUMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATpHM, Kajdui, KaJblUi, MarHUN, aJIOMUHHM,
LMHK, XpOM, Xelle30, MeAb) M uX coeAuHeHuid. OOmme crmocoObl MOTYyYEHHS METAJIOB.
[IpumMeneHne MeTauioB B OBITY U TEXHUKE

Hewmeramnsl. [lonoxenue nemeraion B [lepuoguueckoil cucreMe xumMuueckux snementon [1.1.
MenneneeBa U OCOOCHHOCTHM CTpOEHHsI aToMoB. Du3MYecKue CBONCTBA HEMETAJIJIOB.
AnoTponus HEMETalIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yriaepoaa). XuMHUECKHE
CBOWCTBA U MPUMCHEHHUE BAKHEHIIIMX HEMETAIUIOB (TaJIOTEHOB, Cephl, a30Ta, pocdopa, yriaepoaa
U KpPeMHHs]) M HX COCAMHEHUH (OKCHUIOB, KHUCIOPOJCOAEPKALIUX KUCIOT, BOJOPOIHBIX
coenunenuil). [I[puMeHeHne BAXKHEUIIINX HEMETAJNIOB U UX COCTMHEHUM

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BELIECTB (OKCHIOB, THIAPOKCHJIOB,
KHCIIOT, coned u np.). ['eHeTnyeckas cBS3b HEOPraHMYECKUX BELIECTB, MPUHAJICKAIIUX K
Pa3IMYHBIM KJlaccaM.3aKOHOMEPHOCTH B U3MEHEHUH CBOMICTB IPOCTBIX BELIECTB, BOJOPOJHBIX
COEJIMHEHMH, BHICIIUX OKCHJIOB M TUAPOKCUIOB

0,5

IIpakTHYeckHe 3aHATHA

ITpakTruyeckas pabora Ne6. «DU3NKO-XUMUYECKHE CBONCTBA HEOPTaHUUECKUX BELIECTBY.
CocraBiieHne ypaBHEHHH XUMHUYECKMX peakUUd C y4acTHUEeM IMPOCThIX M  CIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUNIOB M HEMETAJUIOB; OKCHJIOB METAJIOB, HEMETAJUIOB H
aM(pOTEpHBIX DJIEMEHTOB; HEOPTaHMYECKHUX KHUCIIOT, OCHOBAHUNH M aM(pOTEPHBIX THAPOKCHUIOB;
HEOPraHMUYECKUX COJIEH, XapaKTEpPU3YIOIUX X CBOMCTBA.

Pacuérbl Macchel BemecTBa uiau 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAaCCEe WIIH
00BbEMY OJTHOTO M3 yYAaCTBYIOIIMX B PEaKIMM BEIIECTB, pacuéThl Macchl (00BbEMa, KOIMYECTBA
BELIECTBA) MPOAYKTOB PEaKIUH, €CIIM OJHO U3 BEIIEeCTB MUMEET MpUMecH. PelieHue mpakTuKo-
OpPHEHTUPOBAHHBIX 3a/laHUIl Ha CBOMCTBA, COCTaB, MOJy4eHHE U 0€30MacHOE HCIOIb30BaHHE
BaKHEHININX HEOPraHWYECKUX BEUIECTB B OBITY M MPOPECCHOHAIBHOMN eATEIbHOCTH YeJIOBEeKa

OK 01
OK 02
OK 04

Tema 2.2.

Coaep:xanue yueOHOro MaTepuaJia

OK 01

15




WNnenrudukanus

JlabopaTopHble 3aHATHS

HCOPraHN4YCCKUX BCIICCTB

JIaGoparopnas padota Ne2 «MneHTudukanus HEOPraHUYECKUX BEIIECTB.

Pemenue skcriepiMEeHTAIBHBIX 33134 110 XMMHYECKUM CBOICTBAM METAJIOB M HEMETAJLIOB, 110
pACIO3HABAaHHMIO W IONYYCHUIO COCJMHCHHH METalIOB M HEMETaUIOB (B3aUMOJCHCTBHE
TUAPOKCHIA AFOMUHHS C PACTBOPAMH KUCIOT U LIenoYel,). VneHTudukanus HeopraHn4eckux
BCIICCTB C HCIIOJIB30BaHHUCM HX (bI/I?;I/IKO'XI/IMI/I‘-IeCKI/IX CBOI>'ICTB, XAPaKTCPHBIX KAYCCTBCHHBIX
peakiuii. KauecTBeHHBIE peakiyu Ha Cynbgar-, KapOOHAT- U XJOPUA-aHHOHBI, HA KaTHOHBI
MCTAJIJIOB U KaTHUOH aMMOHMU A

0,5

OK 02
OK 04

Pa3znen 3. Teoperuueckue 0CHOBbI OPraHUYECKOM XMMUM

Tema 3.1.

Coaep:xanue yueOHOro MaTepHuaJia

0,5

Knaccudukanms,
CTPOCHHE 51
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

[IpenMer oprannveckoil XUMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYEHHE B [OJIyYEHUU HOBBIX
BELIECTB U MaTepualloB. Teopus CTpOeHMsI OopraHuueckux coennHeHudl A.M. bytieposa, e€
OCHOBHBIE TONOXKEeHHU. CTpyKTypHbIE (OPMYJIBl OpraHMYECKUX BemecTB. [ omororus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHMYECKUX COCJUHEHMSX: KPAaTHBIE CBS3H, G- U T-CBA3H.
[IpencraBnenne o KiIaccCUPUKAMKM OPraHWMYECKHX BemiecTB. HoMeHKiarypa OpraHu4ecKux
coeMHEHUIl (cucremaTtuyeckas) W TpPUBHAJIbHBbIE HA3BaHUS BAXKHEWIIMX IpelcTaBUTEICH
KJIACCOB OPraHM4ECKHUX BEUIECTB

0,5

IIpakTuyeckue 3aHATHSA

[Tpaktuueckas padota Ne7. «HoMeHKIaTypa OpraHUYECKUX BEIIECTBY.

OszHakoMyieHHE ¢ oOpasllaMd OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX OCHOBE,
MOJIETUPOBAHUE  MOJIEKYJ]  OpPraHWYEeCKUX  BELIeCTB,  HAONIOJEHWE UM  ONHMCAaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB TIO MPEBPALICHHIO OPraHWYeCKUX BEIIECTB IMPU HATPEBAHHUH
(rtaBnenne, oOyrnuBaHue u ropeHue). CocTaBlIeHUE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMynl OpraHMYEeCKMX BEIIECTB OTAEIbHBIX KJIAcCOB, HCIONB3YysSd WX Ha3BaHWUS IO
CHUCTEMAaTUYECKOW W TPUBHAIBHOW HOMEHKJIAType (STUJIEH, AaleTWJIeH, TJWLEepuH, (EeHo,
dbopManbaeru, YKCycHasl KUCIOTa, TIHMIKH). PacueTsl mpocreiiineil popMyssl OopraHHYecKon
MOJIEKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Paznea 4. YrieBoaopoabl

Tema 4.1.

Conep:kaHue y4eGHOr0 MaTepuasa

YrineBomopoael U UX
MPUPOJHbIE  MCTOYHUKH

[IpenenvHble yIriIeBOAOPOAbI (ANKAHBI):COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psii. MeraH H
3TaH: COCTaB, CTPOEHME, (U3MUECKHEe W XMMHYECKHE CBOMCTBa (peakuuu 3aMelIeHUs] U
TOPEHMSI), TOJYUYEHUE U IPUMEHEHHUE.

0,5

OK 01
OK 02
OK 04
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HenpenenbHble yriieBogopoibl (aIKEHbl, aJIKaJUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUN psi. DTUIECH W MPOIMIIECH: COCTaB, CTPOCHHUE,
(bu3HUeCKre U XUMUYECKIE CBOMCTBA (PEaKIIUU THIPUPOBAHUS, TAIOTCHUPOBAHUS, THIPATAIINH,
OKHCJICHUS U TIOJIMMEPHU3AIINH) TIOJydYeHNEe U TPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u meTmiOyraguen-1,3, XUMUYECKOE CTPOCHHUE, CBOMCTBA (peaKIlus
MOJIMMEpPH3alliK), MPUMEHEHHE (UIsl CHHTE3a NPHUPOAHOTO M CHHTETHYECKOTO KaydyKa H
PE3UHBI).

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psl. AICTHICH: COCTaB,
XUMHYECKOE CTPOCHHE, (U3NYECKME M XUMHUYECKHE CBONCTBA (peakUuud TUIPUPOBAHWS,
TaIOTEHUPOBAHUSA, THApaTallud TOpPEHHUs), TMOJy4eHHEe U  TNpUMEHEeHHe  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JIJII CBAPKH M PE3KH METAJUIOB)

Apomartudeckue yrieBoaopoabl (apeHbl). beH3on u Tomyoun: coctaB, cTpoeHue, Gu3nuecKue u
XMMHUYECKHUE CBOMCTBA (peaKlMK raJIorT€HUPOBAHNS U HUTPOBAHMUS), IOTYUEHUE U IPUMEHEHHE.
TokcuuHocTh apeHoB (BnusiHHE O€H30J1a Ha OpPraHU3M 4YejioBeka). [ eHeThueckas CBSI3b MEXKIY
YTJI€BOI0POAAMHU, IPUHAIEKAITUMU K Pa3InYHbIM KJIaccaM.

[IpupoaHbie HCTOYHUKH YTIAEBOIOPOAOB. [IpupoaHblii ra3 u nomyTHbIe HEQTIHBIE Ta3bl. HedTh
n e€ mpoucxoxaenue. CrocoObl mepepaboTKi He(PTH: MEeperoHka, KPeKUHr (TepMHUYECKUi,
KaTaguTuueckui), mnuponus. I[Ipogyktel mepepaboTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib M NPOAYKTHI €ro NepepadoTKH

Tema 4.2. Coaepxkanue y4eOHOIro MaTepuaa OK 02
DU3UKO-XUMUYECKUE JlaGopaTopHble 3aHATHS OK 04
CBOWCTBA yrIeBOJA0POaoB |JlaboparopHas padora Ne3 «CBoOIHCTBa YIIIEBOIOPOIOBY.
TpuBnanbHas U MeXAyHapoJHas HOMEHKIATypa, XUMUYECKHE CBOICTBA, CIOCOOBI MOIY4YEHHUs 05
yriesonoponos. IlomydeHue s>TuineHa U U3ydeHHE €r0 CBOMCTB. MOIENMPOBaHUE MOJIEKYN U ’
XMMUYECKHX MPEBpAIlEHUH YIIeBOAOPOAOB (Ha IpUMeEpe ITaHa, ITUIICHA, alleTWIeHa U JIp.) U
raJIOT€HOIPOU3BOIHBIX
Paznea S. Kucaopomoconepxammye opraHnyecKie coeiuHeHus 2
Tema 5.1. Coaeprxanue yueOHOro MaTepuaJia 0,5 OK 01
Cnuprel. ®eHon IIpenenbHble OJHOATOMHBIE CIIUPTHI (METAHOJI U 3TAHOJI): CTPOEHUE, (PU3NUECKHE U XUMHUECKHE OK 07
CBOWCTBA (peaklUu ¢ aKTUBHBIMH METAJUIaMH, TaJIOT€HOBOJIOPOJIaMH, TOPEHHUE), IPUMEHEHUE.
BonoponHbie cBA3M MEXIY MOJIEKyJIaMH CHUPTOB. PU3MOIOTMYECKOE JEHCTBHE METaHOJA U 05
,

OTaHOJIa Ha OPraHMU3M YC€JIOBCKA.
MHoroatoMHbIe CIIUPTHIL (STHHGHPHI/IKOHB )51 l"J'II/II_[epI/IH)Z CTPOCHUC, q)HSquCKI/Ie n XUMHYCCKHUEC
CBOICTBa (BSaHMOﬂeﬁCTBHe CO MEJIOYHBIMM MCTAJUIaMM, KA4YCCTBCHHAsA PpCaKOusad Ha
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MHOT'0aTOMHBIE CIUPTHI). Dusnonornuyeckoe AEHCTBUE Ha OpraHuW3M 4yesoBeka. [IpuMenenue
[JIMLEPUHA U STUJIEHTIIUKOJIA.

®enon. CTpoeHHE MOJCKYIbl, (PU3MYECKHE W XUMHYECKHE CBOHCTBA (eHosa. TOKCHYHOCTH
(denoa, ero pusnosornyeckoe AecTBUe Ha opranu3M uenopeka. [Ipumenenue denona

Tema 5.2.
AJpneruael.
KapOoHOBBIE KHCITOTHI.
Crnoxxnble AUPBI

Coaep:xaHue yueOHOro MaTepuaJia

0,5

Anpreruaipl U KeToHbl ((opManbAerul, aueTalblerujl, aleToH): CTpoeHHe, (U3NYEecCKue U
XMMHUYECKHE CBOMCTBA (pEakUMM OKHUCIEHHS M BOCCTAHOBJICHHUS, KAYECTBEHHBIE DPEAKLUM),
IIOJIyYE€HUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE TpeaelbHble KapOOHOBBIE KHUCIOTHI (MypaBbUMHAasi M YKCYCHas KHCIOTBHI):
cTpoeHue, (U3MYeCKHMe U XUMHUYECKHe CcBoiicTBa (00lIuMe CBOMCTBa KHCIIOT, peakuus
TepUUKAIMN), TOJydeHHe u npuMeHeHne. CTeapruHOBass M OJIGMHOBAs KHCJIOTHI Kak
IIPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MblIa Kak COJMM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE IEHCTBUE.

CrnoxHble 3pUphl KaK MPOU3BOAHbIE KApOOHOBBIX KUCIOT. ['Haposu3 cinoxHbIX 3gupoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB

0,5

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xxanue yueOHOro MaTepuaJia

0,5

VYrineBonpl: coctaB, KiaccuuKanus yriieBoJoB (MOHO-, Tu- W ToJMcaxapuisl). [nmoko3a —
MPOCTEHIINI MOHOCAXapua: OCOOEHHOCTU CTPOCHHS MOJIEKYJbl, (PU3UYECKHUE M XUMHUYECKHE
CBOMCTBa TJIOKO3bI (B3auMopelcTtBue ¢ ruapokcugoM menu (II), okucieHne aMMuadHbIM
pactBopoM okcuza cepedpa(l), BoccraHoBNIeHHE, OpOKEHHE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOE,
MPUMEHEHHE TIIIOKO3bI, OHOJIOTHYEeCKass pOJb B JKU3HEACATEIBHOCTH OpraHU3Ma YeJOBEKa.
®dotocunTe3. PpyKTO3a KaK U30MEP TITIOKO3BI.

Caxapo3a — TpeJCTaBUTENb TUCAXapUAOB, TUIAPOJIU3 CaxXapo3bl, HAXOXKICHHE B TPUPOAC H
IIPUMEHEHHE.

[Tonmucaxapuapl: Kpaxmaia W [EJUTI0N03a Kak MPHpPOIHBIE mosmMmepbl. CTpoeHHe Kpaxmaia U
LEJITI0NI03b], (PU3NYECKHE U XUMUYECKHEe CBOMCTBA KpaxMaia (THApOJIn3, KaueCTBEHHAsl PeaKius
C MOJIOM)

0,5

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPOJ0COIePKAIINAX
OpraHN4YeCKHUX
coeIMHEHNH

Coaep:xanue yueOHOIro MaTepuaJia

0,5

IIpakTnyeckue 3aHATHS

[Ipaktnueckass pabora Ne8. «HomeHnkmarypa KHCIOPOAOCOACPKANIUX  OPraHUYECKUX
COEIUHEHUIN».

TpuBuanpHast ¥ MEXIyHapOAHAs HOMEHKJIATypa, XUMUUYECKHE CBOWCTBA, CIIOCOOBI MOYYEHUS
CIUPTOB U (PEHOTOB, KAPOOHOBBIX KUCIOT U IPUPOB, ATLJETUIOB  KETOHOB. COCTaBIICHHE CXEM
peakuuii (B TOM 4YHCIIE€ MO MPEMJIOKEHHBIM IIE€MOYKaM IMpPEeBpallleHui), XapaKTepU3YyIOUNX

0,5

OK 01
OK 02
OK 04
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XUMHUYECKHUE CBOMCTBA KUCIOPOA0COACPKAIIUX OPTraHUUECKUX COSIUHEHUHN

[TpakTuueckas padora Ne9. «Xumuueckue u (HU3MYECKHE CBONCTBA KHUCIOPOAOCOACPIKALTUX
OpPraHUYECKUX COCAUHECHUS.

[IpoBenenue, HaOMIOJEHUE U ONMHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE CITHPTOB,
Ka4eCTBEHHBIC PEAKIMK OJHOATOMHBIX CIHUPTOB (OKHCIeHHEe 3TaHoia okcumoMm meau (I1)),
MHOT'0aTOMHBIX CIIUPTOB (B3auMoOJIeliCTBHE raulepuHa ¢ ruapokcuaom meau (I1)), anprerugos
(oxkuciieHHe amMMHadHBIM pactBopoM okcuaa cepeopa(l) u  ruapokcumom wmemu (1),
B3aMMOJICHCTBUE KpaxMaia ¢ HOJOM), U3YUEHUE CBONCTB PaCTBOPA YKCYCHOM KHUCIOTHI

Pa3nen 6. A3oTcoaep:kaiye opraHudecKne coeTHHeHUus 0,5
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJia 0,5 OK 01
AMUHBL. AMUHBI: METWJIAMUH — TMPOCTEUIINA MPEICTaBUTEIb AMHUHOB: COCTaB, XUMHYECKOE CTPOCHUE, OK 02
AMHUHOKHUCIIOTHI. (du3HUYeCcCKre U XUMUYIECKUE CBOMCTBA, HAXOXK/CHUE B PUPOJIC. OK 04
benku AMUHOKHUCIOTHL Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Dusmdeckue M XUMHYECKHE

CBOWMCTBAa aMUHOKHUCJIOT (Ha mpuMepe TiuiuHa).buonornyeckoe 3HadeHWe amMUHOKHUCIOT.| 0,5

IlenTuael.

benku xax mpupomHble moimMepsl. [lepBudYHas, BTOpHYHAS W TPETHYHAS CTPYKTypa OCIIKOB.

XUMUYEeCKHe CBOWCTBA OEIKOB: THAPOIU3, ACHATYpallus, KaYeCTBEHHbBIE peaklny Ha OeJKu

IpakTunyeckue 3aHATHSA

[Tpaktuueckas pabora Nel0. «CBoiicTBa a30TOCOAEPKAIIMX OPTrAaHUUECKUX COSAMHEHUID.

dusndyeckue W XUMHYECKHE CBOWCTBA aMHUHOB (pEaKkIMM ¢ KHUCIOTaMU € TOpPEHHS) U

aMUHOKHCIIOT (Ha mpuMepe ThnuiuHa). Habmronenue u onvcanue AeMOHCTPAIMOHHBIX OMBITOB:

JieHaTypanus OJIKOB MPU HATPEBAHUH, IIBETHBIE PEAKIINH OEIKOB
Paspnen 7. BoICOKOMOJIEKYISIPHbIE COCAUHEHUS 0,5
Tema 7.1. Coaepxkanue y4eOHOIro MaTepuaa 0,5 OK 01
[Imactmaccel. IIpakTHYecKHe 3aHATHS OK 02

19




Kayuyxu. Bonokna

[Ipaktuyeckas pabora Nell. «CuHTe3, aHamu3 W KIACCH(PHUKAIMA BBHICOKOMOJIEKYISIPHBIX
COCTUHEHUN)

OCHOBHbIE TIOHATHSA XUMHHM BBICOKOMOJIEKYJIIPHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPHU3aLMH, CPEHssI MOojeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3ALUS U ITOJIMKOHICHCALIMSL.
O3HakomiieHHE ¢ 00Opa3liaMHu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKOB:
IJ1acTMacchl (MOJIUATUIIEH, TOJUIPONWIEH, TOJIUBUHWIXJIOPU, OJUCTUPOII); HaTypalbHBId U
CHUHTETHYECKHE Kaydyyku (OyTaJueHOBBIH, XJIOPONPEHOBBIH M M30IPEHOBBIN); BOJOKHA
(HaTtypanbHble (XJIONOK, IIEPCTb, WIENK), UCKYCCTBEHHBIE (AlIETaTHOE BOJIOKHO, BHCKO03a),
CHUHTETHYECKHUE (KaIlpOH U JaBCaH)

0,5

OK 04

IMpodeccuoHaILHOOPHEHTHPOBAHHOE CoO/iep:KaHue (ColepKaHue MPUKJIATHOTO MOIYJIsI)

Paznen 8. Xumusi B ObITY M IPON3BOJACTBEHHOM 1€ITEJIbHOCTH YeJI0BeKa

Tema 8.1.

XHUMHUYECKHE TEXHOJIOTHH
B TIOBCETHEBHOM
Hu npodecCuoHAIBHON
JIESITEILHOCTH YSJIOBEKa

Coaep:xaHue yueOHOro MaTepuaJia

[IpaBuiia SKOJIOTHYECKH ILIENECOOOPA3HOTr0 MOBEACHUS B OBITY M TPYAOBOM JEATEIHLHOCTU B
LEISX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH NPUPOIHOM Cpeibl, OMACHOCTh
BO3JICHCTBUS HAa JKMBBIC OpPraHU3Mbl OPraHMYECKHUX BEIIECTB OTACIBHBIX  KJIACCOB
(YriieBoiopoibl, CHHUPTHI, (HEHOJBI, XJIOPOPTaHUYECKHUE IMPOU3BOJHBIC, AIBACTUIAB H p.),
MOKa3aTeNb MPeeIbHO JOMYCTUMON KOHLIEHTPALMU U €r0 UCIIOJIb30BaHNUE.

Ponp xumum B oOecreyeHUM SKOJOTUYECKOW, SHEPreTHYECKOW M MHINEeBOW Oe30MacHOCTH,
pa3BUTUM  MEAWIIMHBI, CO3JIaHUU HOBBIX MaTepHalioB (B 3aBHUCHUMOCTH OT BHJA
NpoPECCHOHAIBHONW ~ JIEATENIbHOCTH), HOBBIX HCTOYHUKOB DJHEPruu  (ajabTEepHATHBHBIE
UCTOYHUKU HHepruu). I[loHsTHE O HAay4YHBIX METOJaX TO3HAHMUS BEIIECTB W XHUMHUYECKUX
peakuii. [lpeacraBnenus 00 OOMMX HAYYHBIX MPUHIUIAX MTPOMBIIUIEHHOTO TOJYYCHHS
BaXHEHMIIINX BEIIECTB (Ha MpUMepax MPOU3BOICTBa aMMHUAaKa, CEPHOUM KUCIIOTHI, METaHOJIa).
XuMmHusi U 370pOBbE UETOBEKa: TpaBuia 0OE€30MacCHOr0 MCIOJb30BaHUS JIEKAPCTBEHHBIX
penapaToB, OBITOBOM XMMHH B MOBCETHEBHOMN KH3HU

IIpakTnyeckue 3aHATHS

[Ipaktuueckas pabora Nel2. «[IpuMeHeHHE XWMHUYECKHX BEUIECTB M TEXHOJOTHH C y4eToM
Oynymiei mpodecCuOHATBHOU IeATETEHOCTI.

Pemenne kelic-3ajau Mo TeMaM: MHINEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MHUTAHUS,
Ba)KHEUIIIHE CTPOUTCIIBHBIC n KOHCTPYKIIMOHHBIC MaTepuraibl, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKIO, KE€paMHKa, MATepUANbl AJs SJICKTPOHUKU, HAHOMATEpHAIbI,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKH OHCPruMv, OPraHUYCCKUC W MHHCPAJIBHBIC y2106peHI/I$[,

OK 01
OK 02
OK 04
OK 07
I[IK 1.2




JIEKapCTBCHHBIE U KOCMETHUYECKHE TIperaparhl, ObITOBas XUMUS, MAaTEPHAIIbI U3 MCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3ammra:[IpencraBnenne  pe3yabTaTOB —peHICHUs Kelc-3a71ad4 B (GopMe  MHUHHU-IOKIaa
(momyckaercs MCHOJIb30BaHKE TpadUYeCKUX U MPE3EHTAIIMOHHBIX MAaTEPHAIIOB)

CamocrosiTesibHas padoTa 64
IpomexxyTouHnas aTrectanus no pucuuminie (nuddepeHrpoBaHHbIN 3a4eT) -
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
TACIHATITAHBI

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanmzanust mporpaMMbl  y4eOHOH IUCIMILIMHBI TPOU3BOAMTCS C TNPUMEHEHUEM
JTMCTAHIIMOHHBIX TEXHOJOTMHA M TpeOyeT HalM4usl SJIEKTPOHHOW 00pa3oBaTENbHOW Cpebl;
ydeOHOro kKabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10CaJI0YHbIE MECTA M0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenogaBaTes;

® y4eOHO-TIPAKTHUECKOE o0opy0oBaHue, HeoOxoaumoe ISt IPOBEICHUS
IIPEeyCMOTPEHHBIX MPOrpaMMoi MpakTudeckux 3ansatuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JIOIYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMH aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

® KOMIIBIOTEPHI C BEIXOJOM B ceTh Internet;

e caiit «JIuyHas cTyaus» C  BO3MOXHOCTBIO  pabOTBl C  3JIEKTPOHHBIM
00pa3oBaTeNbHBIM PECYPCOM;

® 3JIEKTPOHHbIE OMOINOTEYHBIE PECYPCHI.

YyeoHo-MeToaAnYeCKOe o0ecneuyeHne TUCIHUILINHEIL:
* METOANYCCKHUC YKaSaHI/Iﬂ 110 OpFaHI/ISaHI/II/I HpaKTI/ILIGCKI/IX 3aHﬂTHﬁ;
* METOJMYECKUE YKa3aHUs MO CAMOCTOSTEILHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpammHOe obecniedueHue, SBISIONIEECS YACTbIO 3JIEKTPOHHOH MH(OpPMAIMOHHO-
o0pa3zoBaTeNbHON Cpebl M Oa3upyroleecs Ha TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHSX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrPaMMBbI;

- TPEHUHTOBBIE M TECTUPYIOLINE TPOrpaMMBbI;

- HUHTCIIJICKTYaJIbHBIC p06OTI/I3I/Ip0BaHHBI€ CHUCTEMBI OILICHKH Kade€CTBa BBIIIOJHCHHBIX
pabor;

- CIIpaBOYHO-TIpaBoBas cucrteMa «KoHcynbTaHT TUTIOCY, «I apaHT»;

- omekTpoHHO-OmOmmorewnass  cucrema  (OBC) DOBC  «IPR SMART»
http://iprbookshop.ru/;

- porpamma ympasieHus: oopazoBatensHbIM nporeccoM B DMOC (MudopmannonHas
texHosorus. [Iporpamma ynpasienust oopazoBarenabHbIM nporeccom. KOMBAT).

3.2. UupopMmannoHHoOe oOecnedeHne peain3aluu NpPorpaMmMbl

OcCHOBHBbIE HCTOYHUKH

1. I'aopuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumums 10 kmacc. -
AxmmonepHoe obmectBo «M3natenscTBo «IIpocBerienue»

2. I'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumms 11 kmacc. -
AxuunonepHoe obmectBo «M3narenscto «IIpocBemenue
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HNuTepHET-pecypcnbl

1. hvsh.ru — XKypran «Xumus B mIKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexuuu nmo xumun Ha caiite [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipHplii  MPOEKT «DJIEMEHThI OONBbIIONW Hayku» ((PU3MKa, XUMUS,

MaTeMaThKa, aCTPOHOMUS, HAyKH O KU3HU, HAyku o 3emie). HoBocTy Hayku, KHUTH, HAYYHO-
MOMYJISIPHBIE CTAThH, JIEKLUU, SHIIUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt HayuyHo-nionyssipHoro >xypHana «llorenuman». Xypuan uzmaércs ¢ 2005 r., ¢

2011 r. — paznmen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT HayYyHO-TIOIYJISIPHOTO XKypHaja « XuMHUA U ku3Hby. JXKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbiTass 37€KTpoHHAs OuOIMOTeKa Xumuueckoro moprana «Chemnet», comepxuT
yueOHble U MH(POPMALMOHHBIE MaTepHajbl JJs IIKOJIBHUKOB U yuuTesae. B Hell MoxkHO HaiiTu
y4eOHMKM 1o  o0med M  HEOpPraHMYecKod  XMMHUH,  OpPraHHYECKOH  XUMMH,

MyJIbTHMEAMAMATePUAIIbI, a TAKKE 3a7auydl XUMHUYCCKUX OJIMMIIMAJ C PEIICHHSIMH, 3aJadu
BCTYIIUTCIIbHBIX 9K3aMCHOB JJIs1 3,6I/ITypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmannonnsle  marepuasibtl 00  onmMmmanax:  MOCKOBCKOW — TOPOICKOWM,

Bceepoccuiickoii, Menneneesckoii, MexayHaponHou. [lpuBeneHbl 3agauyd TEOPETUUYECKUX U
9KCIIEPUMEHTAIILHBIX TYPOB, MOAPOOHBIE PellIeHus, CIIUCKU U poTorpaduu modeauTenei.

7. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas umHpopManus 0 XMMHUYECKHX 3JEMEHTaX M UX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

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

PycCKOSA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

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

Hexommepueckuii  caliT  OHJailH-0Opa3oBaHUS, COJEPKUT MHOIO  HMHTEPECHBIX

00pa30oBaTeNbHbIX KYpPCOB M BHJIEOJIEKIMH JUIsl IIKOJBHUKOB, CTYAEHTOB W yuuteneu. EcTb
HECKOJIBKO KYPCOB 10 XUMUH.

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

Caiit  ChemicalAbstractService @~ — camblif  aBTOPUTETHBII B MHpPE XHMHUHU
UH(POPMALIMOHHBIA HHTEPHET-pecypcC (CalT IIaTHBIN).

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

[TopTas mo opraHM4ecKO XMMHUH HA aHTJIMMCKOM SI3BIKE.

12. http://www.xumuk.ru

CaliT 0 XUMHH: KJacCHUeCKHe Y4YeOHUKH, CIPAaBOUYHMKH, OSHIMKIONEINU, MOUCK

OpTraHU4YCCKUX U HCOPTraHNUYCCKUX peaKuHﬁ, COCTaBJICHHUC ypaBHeHI/Iﬁ peaKuHﬁ.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI
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KoHTposib W oOIleHKa pe3ynbTaTOB OCBOCHHsI OO0IIe00pa3oBaTeIbHON JIUCIIUIUTMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3yJbTaThl, HAapaBICHHbIE Ha (POPMHUPOBAHUE OOLINX

U Tpo(pecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/esiaM U TeMaM COoJiepKaHus y4eOHOro MaTepuara.

Oob6masi/mpodeccuoHanbHASA

THun oeHOYHBIX

peUiceHusd 3a1a4 B HpO(i)eCCI/IOHaJIBHOI\/’I
JACATCIIBHOCTH

Pasznen/Tema .
KOMIIeTEeHIUs MeponpusiTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoQeCCHOHATBHOMN IEeATeIFHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K pa3IMYHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tewma 6.1
Tema 7.1
Tewma 8.1
OK 02. Mcnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4,
Cpe/cTBa MOUCKa, aHalIu3a 1 1.6,1.7
WHTEpIpeTauy HHPOPMALINH, U Tema 2.1, 2.2
nH(pOpMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2
BBITIOJIHEHHS 337124 PO ECCHOHATBHOM Tema 5.2-5.4
[lItyaupoBanue
JIeSTeTbHOCTH Tema 6.1
TectupoBanue
Tema 7.1
BrlnonHeHne MpakTHYECKUX
Tewma 8.1 —
OK 04. Tema 1.7 8 3
. Tema 2.1. 2.2 BrinonHenue 3aganuii Ha
O} dexTuBHO B3aUMOICHCTBOBATD U A, 2. b bepeHIHPOBAHHOM
paboTaTh B KOJJIEKTHBE U KOMAH/IE Tema 4.1, 4.2 saueTe
Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tewma 8.1
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7
OKpYKarolllen Cpebl, Tema 5.1
pecypcocOepexkeHno, IpuMeHsITh 3Hanus | Tema 8.1
00 M3MEHEHUU KJIMMaTa, TPUHIIUIIBI
OEpEKITUBOTO MTPOU3BOJICTBA, IP(HEKTUBHO
JIEIICTBOBATh B UPE3BBIYAWHBIX CUTYAIUSIX
[1K 1.2. IlpuMeHsATh HOPMBI ITpaBa JIs Tema 8.1
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