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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILJIAHBI «XUMUS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTeIbHOM
NPOrpaMMmblI

OOmeoOpa3oBarenbHas JUCHUIUIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBHON 00pa3oBaTeNbHOM
nporpammel  cniermanbHocTH  09.02.07 MHpOpManMoOHHBIE CHUCTEMBI M IPOrPAMMHPOBAHHE.
OcBoeHue TUCHUITIMHBI OCYIIECTBIISIETCS B TEUCHHE TIEPBOTO rofia 00yueHHs.

Tpy10eMKOCTh AMCHMIUIMHBI «XUMHS» HAa 0a30BOM YPOBHE COCTABISIET 72 4acoOB, U3 KOTOPBIX
58 wyacoB — 0a3oBelii MOayns (6 pasmenoB) u 8 wacoB — mpukiIagHod moxynb (1 pasmen),
BKJIIOYAIONIUI  MPAKTHKO-OPHUCHTUPOBAHHOE  COJCP)KAHME  KOHKPETHOW  MNpOPecCHd WM
CHEIHUATBHOCTH.

[TpuknagHOM MOAYIB BKJIIOYACT OAMH paszei. Paznaen 7 « Xumus B OBITY U IPOU3BOICTBEHHOM
NESITEJIbHOCTH YEJIOBEKa» peallu3yeTcss Ha MaTepualie KEWCOB, CBS3aHHBIX C HSKOJIOTHYECKOM
0C30MaCHOCTBI0 M OIICHKOW ITOCIICICTBUI OBITOBOW M TMPOU3BOJCTBEHHOW JESATEIBHOCTH, IIO
oTpacisaM Oyaymiei mpodeCcCHOHATLHON ACATEIBHOCTH 00yJYarOIUXCSI.

[lepuon oOyueHMsT © paclpeneleHHe M0 CeMecTpaM OIpenenseT o0pa3oBaTelbHas
OpraHu3aIs CaMOCTOSTENIEHO, C YIETOM JIOTUKHA (POPMHUPOBAHUS MTPEIMETHBIX PE3yIbTATOB, OOIINX
n HpO(beCCI/IOHaHBHBIX KOMHCTCHHI/Iﬁ, MCKIIPECAMETHBIX CBSI3El ¢ APYruMHu  OUCHUIINIMHAMHA
0011e00pa3oBaTeIbHOr0 U 00IEeNPO(EeCCHOHATHFHOTO IUKIIOB YIeOHOTO TUIaHA.

1.2. Iles1u U IUIAHMPYeMbIe Pe3yJbTAThl 0CBOCHUS AN CIHUILIHHBI

1.2.1. lleau u 3aga4u AU CHUILIMHBI

@®opMHUpPOBaHUE Y CTYJIEHTOB MPEJCTABICHHUS O XMMHUYECKOH COCTABISIOLIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa KaKk OCHOBHI NPUHATHA PEUICHWH B >KU3HEHHBIX M IPOW3BOJICTBEHHBIX
CUTYaIHsX, OTBETCTBEHHOTO TIOBEICHHUS B TIPUPOIHON Cpee.

3agauu AMCHMILIMHBI:

1) cdhopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKAHHS XUMHUYECKHX IPOIECCOB U
SBJICHUA B OKpyXarollled cpene, LEIOCTHON HayyHOW KapTUHBI MHpa, B3aUMOCBSI3U H
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYNbI HEOPraHWYECKMX M OpPraHMYEeCKHX BEILECTB,
YpaBHEHMs] XHMUYECKHX pPEaKIUH, OOBSACHATh MX CMBICH, WHTEPIPETHPOBATh PE3yJIbTaThl
XUMHYECKHX IKCTIEPUMEHTOB,

3) cdopMHUpOBaTE HABBIKM MPOBEACHUS IPOCTEHINTNX XUMHUYECKUX OSKCIIEPHUMEHTATBHBIX
HCCJIEIOBAaHUM C COOJIOZCHHEM MpaBUil O€30MacHOr0 OOpalleHHs C BEHIECTBAMU U J1a00paTOPHBIM
00opy0BaHUEM;

4) pa3BUTh YMEHHS WCIIOJNB30BaTh WHPOPMAIMIO XUMHUYECKOTO XapakTepa W3 Pa3UIHBIX
UCTOYHUKOB,;

5) chopMupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUSL CBOEH JEATENTBHOCTH U XUMUYECKUX
IPUPOHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOLIECCOB;

6) copMHUpOBaTh MOHUMAaHKWE 3HAYMMOCTU JOCTIKEHHH XMMHYECKOW HAYKW U TEXHOJOTHM
JUTSL Pa3BUTHS COLMAIBHOW U TIPOU3BOICTBEHHOU cep.



1.2.2. IlnanupyemMblie pe3ybTAaThl OCBOEHHUsI 001Ie00pa3oBaTeJbHOM JUCHMILIMHBI B cooTBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe PI'OC

(6010
Koa n Iliianupyemblie pe3yabTaThl 0CBOCHUSA U CHUIIINHbBI

HaHMeHOBaHHe

(¢popmupyembix Oo6ume JucuunimHapHbIe

KOMIIETeHIH I

OK 01. B yacTu TPYyA0BOro BOCIMTAHMSA: - BJAQAETh CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas  BKJIKOYACT:

Bribupats - TOTOBHOCTb K TpYyHdy, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJAraloUIe MOHATUS (XUMHUYECKHH DJIEMEHT, aToM, AJIEKTPOHHAS

CIIOCOOBI MacTepCTBa, TPYIOIIO0UE; 000J10YKa aToMa, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,

penieHus 3a1a4y - TOTOBHOCTb K AaKTHMBHOM  JESATEIbHOCTH | BAIGHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCICHUS, XUMHUYECKAs

po(heCcCHOHANIBH | TEXHOJIOTUICCKOU Hu COLIMAJILHOM | CBSI3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIA OOBEM, YIJIEPOIHBIA CKEJeT,

O IESATEIbHOCTH | HAMPaBICHHOCTH, CHOCOOHOCTh WMHMIIMHPOBATH, | QyHKUIMOHANIBHAS TPYIIa, paguKall, ©30MEpHUs, U30MEPbl, TOMOJIOTUYECKUI

MPUMEHUTEIBHO | IUIJAHUPOBATh M CAMOCTOATENIBHO  BBIIOJHATH | PO, TOMOJIOTH,  YIJIEBOAOPOABI, KHCIOPOA- MW  a30TCOAEpKAIHNe

K pa3JIMYHbIM TaKyI0 JIESITEIbHOCTD; COeUHEHMs, OWOJIOTMYECKH aKTHUBHBIE BeliecTBa (YyIJIEBOIbI, JKHPHI,

KOHTEKCTaM - HWHTEPEC K Pa3IMYHBIM chepam | OeiaKr), MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
po¢eCCUOHAIBHON JIEATEIHHOCTH, COCAMHEHMS, KPUCTAJIMYECKas pelieTKa, THUIbI XUMHUYECKUX pPEaKIHi
OBiajeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH | (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE, JK30-U HSHAOTEPMUYECKUE, PEAKIIUU
NO3HABATEJIbLHBIMH J€iiICTBUSIMM: HOHHOTO oOMeHa), pacTBop, 3JIEKTPOJIUTBI, HEDJIEKTPOJIUTHI,
a) 0a30Bble JOrHYeCKHeE AelCTBHA. BJIEKTPOJIUTHYECKAS JUCCOLUALIMNS, OKUCIUTENb, BOCCTAHOBUTED, CKOPOCTh
- CaMOCTOSITEILHO dbopMynupoBaTh U | XUMHYECKOH peaKIiy, XHMHUECKOE pAaBHOBECHUE), TEOPUHU U 3aKOHBI (TEOPHS
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpHBaTh €€ | XUMUYECKOrOo CTPOCHHs OopraHuueckux BemectB A.M. bytieposa, Teopus
BCECTOPOHHE; JJIEKTPOJUTUYECKON  auccolManuu, — nepuoanueckuid — 3akon  JI.W.
- YCTaHaBJIMBATh CYUIECTBEHHBIM MNpH3HAK Wik | MeHaeneena, 3aK0H COXpaHEHUSA Macchl), 3aKOHOMEPHOCTH,
OCHOBaHUSl [UIsl CpaBHEHHS, KiIacCU(UKAIMM U | CAMBOIMYECKUI SI3bIK XUMUH, (DAKTOJOTHYECKHE CBEICHHUS O CBOMCTBAX,
0000IIICHHS; COCTaBe, TOJMYYEHUH ©  OE30MacHOM  HCIOJIB30BAHUHM  BAKHEUIIUX

- ompeacidaTb  LOCJIM  OCATCIBHOCTH, 3a/aBaTb
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUA,

- BBIBJIATH 3dKOHOMCEPHOCTHU U HNPOTUBOPCHUSA B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTH KOPPCKTUBLI B ACATCIIbHOCTD,
OICHUBATh COOTBETCTBUC PE3YJIBTATOB LCIAM,
OIICHUBATL PUCKU HOCJ'ICIICTBHIZ ACATCIIBHOCTH

- pa3BUBATh KPCATHUBHOC MBINIJICHUC MIPU PCIICHUN

HEOPTaHMYECKUX W OPTaHMYECKHUX BEUIECTB B OBITY H MPaKTHUECKOM
JIeITEILHOCTHY YEJIOBEKA;

- YMETh BBIBIATH XapaKTepHbIC MPHU3HAKA U B3aUMOCBS3b H3YUYCHHBIX
MOHSATHN, IPUMEHSITH COOTBETCTBYIOIINE TTOHSATHS TIPH OMUCAHUU CTPOCHUS
U CBOMCTB HEOPTaHMYECKUX U OPraHUYECKUX BEILIECTB U UX MPEBPALIECHUN;

BBISIBJIATD B3aNMOCBA3b XUMHUYCCKUX 3HAHUH C IIOHATUAMU n
OpEACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IPECAMCETOB,
- YMETbH HCIIOJIBb30BaTh HanMCEHOBAaHUA XHUMHUYCCKUX COG)II/IHCHI/II\/'I




YKU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJAQJICTh HABBIKAMHM y4e€OHO-HCCIICIOBATEIHCKON
Hu MPOEKTHOMN JIeSITENLHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBIIBJISITh NPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIU3UpOBaTh 3ajJlauy, BbIJBUTAaTh THIIOTE3Y €€
pernieHus, HaXOJNUTh apryMEHTBI ISt
JI0KA3aTeNIbCTBA CBOUX YTBEPXKICHUM, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHHUS;

- AQHAJIM3UPOBATH IOJYYEHHBIE B XOJE PEIICHUS
3a/1aud  Pe3ysIbTaThl, KPUTUUYECKH OIEHHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- yYMETh MHTErpUpPOBaTh 3HAHMUS M3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIBHTaTb  HOBBIE  HIEH,
OpUTMHAJIbHBIE MOJXO/IbI U PEIICHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATEIBHOW U COLUATIBHON MPAKTUKE

npeJarath

MEXKIYHApOJHOTO COI03a TEOPETHYECKOM W MPHUKIATHON XUMHUU U
TpI/IBI/IaJIbHBIG Ha3BaHUA Ba)KHef/'IH_II/IX BCIICCTB (E)TI/IJICH, allCTUJICH,
mmnepuH, ¢eHon, Gopmanbaeru, YKCyCcHas KHCJIOTA, TJIWIUH, YrapHbBIA
ras, yI‘JICKPICJIBIfI ra3z, aMMuak, ramcHasd H3BCCTb, HEralicHas HU3BCCTb,
MUTHbEBAass COAa W JPYTuX), COCTABJIATh (OPMYJIbI HEOPraHUYECKUX U
OpFaHI/I'-IGCKI/IX BCIICCTB, ypaBHeHI/ISI XUMHUYCCKUX peaKuHﬁ, O6I>$ICH$ITB nux
CMBICII; TIOATBEPXKIaTh XapaKTepHbIE XUMHUYECKHE CBOKMCTBA BEIIECTB
COOTBGTCTBYIOH_[I/IMI/I BKCHCpI/IMeHTaMI/I U 3aIliuCsIMU ypaBHeHI/Iﬁ XUMHNYCCKUX
peaKInii;

- YMCTI) yCTaHaBHI/IBaTB HpI/IHaZUIe)KHOCTI) I/ISYLIGHHI)IX HGOpFaHquCKHX u
OpPraHMYECKUX BEIIECTB K OMPECIICHHBIM KJjaccaM U rpyIaM COeIUHEHUH,
xapaKTemeBaTI) nX COCTaB H Ba)KHefIHIPIG CBOfICTBa; OHpGI[CJI?ITI) BUIbI
XUMHUYECKUX CBsI3el (KOBaJIeHTHAs, MOHHAs, METaJUIMYeCKas, BOJOPOIHAS),

THUIIBI KPUCTATNINYCCKUX PEIICTOK BCIICCTB, KHaCCHq)HHHPOBaTB
XUMHUYECKHUE PEAKIIIH;
- copmupoBaTh MpEACTABICHUSA: O XUMHUYECKOM COCTaBIIAIONICH

€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, pPOJU XMMHUHU B MO3HAHUU SIBJICHUH
npUpoabl, B (OPMHUPOBAHUM MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €€
(yHKIIMOHAIBHOM TPpaMOTHOCTH, HE0O0XOUMOM Inie: pemeHns
MPAKTUYECKUX 3a/ad M D3KOJOIMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHOM CpENE;

- YMeTb HPOBOJUTH pacueThl MO0 XUMHYECKUM (opMynaamM U ypaBHEHUSM
XUMHNYECKUX peaKHI/Iﬁ C HUCIIOJIB30BaHUEM (1)I/I3I/I‘IGCKI/IX BCJIMYHH,
XapaKTepU3YIOIUX BEIIECTBA ¢ KOJINYECTBEHHON CTOPOHBI: Macchl, 00bemMa
(HOpMallbHBIE YCIIOBHMSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XMMHUYECKHE 3HAHUA NI NMPHUHATHS PELIEHUN B KOHKPETHBIX
JKNU3HCHHBIX CUTYAallHAX, CBA3AHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
MHTEpIpPETALNU
uH(pOopMaluu U

B 00/1acTH HIEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOILECTBEHHOM MpPaKTHKH,
OCHOBAHHOTO Ha Jaore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
IIOJINKYJIBTYPHOM MHPE;

- YMCThb IUIAaHUPOBATb W  BBIIIOJHATH XHUMHAYISCKHI OKCIICPUMCHT
(HpeBpaH_[CHI/I}I OpraHHU4YC€CKUX BCHICCTB IIpU HArpC€BaHWU, IIOJTYUCHUC
OTUJICHA U U3YYCHHUC €TO CBOfICTB, KauC€CTBCHHBIC pPCAKIUN HA aJIbACTHUIBI,
KpaxMaJjl, YKCYCHYIO KHCJIOTY, JC€HaTypanusd 0€eJIKOB IIpru HarpeBaHuu,
HOBETHBIC PCaAKINU 6eJ'IKOB; IpOBOAWUTE pPCAKIIMKM HOHHOI'O 06M€Ha,
OIPCACIIATEL CPEAY BOJAHBIX paCTBOPOB, KAUCCTBCHHLIC PCAKIIMU Ha cynL(baT-
, Kap60HaT- n  XJOpUA-aHWOHbI, HA KaTHOH aMMOHU, PpCulaTbhb




UH(GOPMaLIOHHBI
€ TEeXHOJIOTUU
JUTSI BBITIOJTHEHUS
3a1a4
po¢eCCHOHAIIbH
Ol AEeATENbHOCTH

- COBCPIICHCTBOBAHHUEC SI3BIKOBOM M YUTATEJILCKOM
KYJBbTYPBI KaK CpCACTBa BSaHMOﬂeﬁCTBHH MCKAY
JIOAbMU 1 IIO3HAHUA MHpPaA,

- OCO3HaHHUEC HLICHHOCTH HaquOfI ACATCIIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBISATH  IPOEKTHYO |
UCCIIEI0BATEILCKYIO JIESITEIIbHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OBinajgeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padoTa ¢ nunopmanmeii:

- BJaJIeTh HABBIKAMU MOJTYy4YeHHsS WH(OpPMALUU W3
HWCTOYHUKOB pPAa3HbIX THUIIOB, CaMOCTOSITEIIBHO
OCYILIECTBIATh MOUCK, aHAJIU3, CUCTEMATHU3AINIO U
WHTEPIPETANI0 UHOOPMAIIMKA PA3IUYHBIX BHJIOB
1 (hOopM IpeICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3jIU4HBIX (dopmarax c
y4eTOM Ha3HayeHHs WHGOpMalUd U IIeJIeBOMN
ayIuTOpPUH, BBIOMpass ONTUMAIbHYIO  (dopMy
MIPEACTABJICHUS U BU3YyaTU3allHH;

- OLEHUBAaThb JIOCTOBEPHOCTb, JIETUTUMHOCTh
nHpopManui, €€ COOTBETCTBHE TIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaMm;

- HCMOJB30BaTh CPEACTBA WH(OOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUA B PpELICHUHU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  337ad C  COOMI0JeHHEM
TpeOOBaHUMN PrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, PeCcypcocOepekeHus, TMpPaBOBBIX U
ATUYECKUX  HOPM, HOpPM  HWHGOOPMAITMOHHOU
0C30IMaCHOCTH;

- BJIJIETh HABBIKAMH PACIIO3HABAHMSI U 3AIIUATHI
uHpopmanuu, MHGOPMAIIMOHHOK 0€30aCHOCTH
JMYHOCTH,

JKCIIEpUMEHTAIbHBIE 3a7auu 1no TeMaM "Metauel" u "Hemertamnsl") B
COOTBETCTBUM C MPaBUJIAMH TEXHHKH O€30MacCHOCTH MpH OOpamieHuu ¢
BELIECTBAMH U JaOOPAaTOPHBIM 00OPYJOBAaHUEM; MPEACTABIATh PE3yIbTaThl
XUMHYECKOTO  JKcmepuMeHTa B (opme  3ammcu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuil U (POpPMYIHUPOBATH BBIBOABI HA OCHOBE 3THUX
pe3yIabTaTOB;

- YMETh AaHAIM3UPOBATh XHMHUYECKYI0 HH(MOPMALMIO, MOJIY4aeMyl U3
pa3HBIX HCTOYHUKOB (CPEICTB MaccoBod mHpopmanuu, ceTh MHTEpHET u

Apyrue);

- BJIaJA€Tb OCHOBHBIMHM MCTOJaMH HAYYHOI'0O IIO0O3HAHHA BCIICCTB U
XUMHYECKUX  SIBICHMN  (HAOdroAeHwe, M3MEpPEeHHe,  SKCIEPUMEHT,
MOJICJIMPOBAHUE);

- yME€Thb MPOBOJAUTH pacueThl MO XUMHUYECKUM (popMmyraM U ypaBHEHUSM
XUMHUYCCKUX peaKHI/Iﬁ C HUCITOJIB30BAHUECM (I)I/ISI/ILIGCKI/IX BCJIMYHH,

XapaKTepU3YIOIUX BEIIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI: Macchl, 00bemMa
(HOpMalibHbIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIIOIb30BATh
CHCTEMHbIE XMMHMYECKHE 3HAHMS JJIsl NPUHATHS PELICeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHuAX, CBA3aHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM




OK 04.

D¢ dexTuBHO
B3aUMO/ICHCTBOB
aTh ¥ paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEEIIEHHUIO;
-OBJIaJICHUE HaBbIKaMU yuebHo-
HCCIIEIOBATENBCKOW, MMPOEKTHOM M COLHMAIBHON
NEeSATEIbHOCTH;

Osaanenue YHHBEPCAJbHBIMH
KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH:

0) coBMecTHasi 1eiITeJIbHOCTD.

- MOHMMAaTb M HCIOJb30BATH IIPEUMYIIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- NPUHUMATh LEJIW COBMECTHOH JAESTENbHOCTH,
OpPraHMU30BbIBATh U KOOPJIMHUPOBATH JEHCTBUS IO
€€ JOCTH)KEHHMIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenenaTb poju ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CYyXXIaTh pe3y/bTaThl COBMECTHON paboThI;

- KOODAMHUPOBaTb W BBINOJIHATH paboTy B
YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBISITh IMO3UTUBHOE CTPATETHUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBJaieHHe YHUBEPCATbHBIMHU PeryJasiTUBHbIMH
AefCTBUSMU:

I') IPUHATHE ce0sl M APYTUX JIIO/Aeii:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JTFOJCH
IIPY aHAJIN3€ PE3YJIbTATOB JACSITEIBbHOCTH;

- MPU3HABaTh CBOE IPABO U MpPaBO IPYIHX JHOEH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUD C
MIO3UIIMH JIPYrOro YEJIOBEKa,

- yMeThb IUIAaHUPOBATH M  BBINOJHATD XUMHUYECKUH  SKCIIEPUMEHT
(mpeBpallileHUsT OPraHUYECKUX BELIECTB IIPU HArpPEBAHUH, IOJIYYEHHE
9TUJICHA U U3YYEHUE €ro CBOWCTB, KAUECTBEHHbIC PEAKLUU Ha aJIbJETUbI,
KpaxMaJl, yKCYyCHYIO KHUCIOTY; JIEHaTypalus OelKOB IIpH HarpeBaHMU,
LBETHbIE pEAaKIUHU OENKOB; HPOBOJUTH pPEAKLUU MOHHOTO OOMeHa,
OTIPEIeNIATh CPEAY BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cyab(at-
, KkapOOHaT- W XJIOpUA-aHHOHBl, Ha KAaTUOH AaMMOHMs;, pelarhb
JKCIIEpUMEHTANbHBIE 3a7aud 1o TemaMm "Metamnsl" u "Hemeramnsl") B
COOTBETCTBUM C IIPAaBUJIAMHU TEXHMKH O€30IACHOCTH NpH OOpaLIEHUU C
BELIECTBAMH U JaOOPATOPHBIM 00OPYJOBaHUEM; MPEACTABIATh PE3YIbTAThI
XMMHUYECKOIO0  JKCHepuMeHTa B (GopMe  3aluch  ypaBHEHHI
COOTBETCTBYIOIIUX pEakUuil U (OpMYIUPOBATH BBIBOABI HA OCHOBE 3THUX
pe3yabTaToB

OK 07.
ConeiicTBOBATHh
COXPaHEHUIO
OKpYKaroeun

B o6s1acTH 3K010IrM4YECKOr0 BOCIIUTAHHUSA:

- c(OPMHUPOBAHHOCTH 3KOJOTHYECKON KYIbTYpBHI,
[IOHUMAaHHE BIIMSHUSA COLUAIbHO-DKOHOMHYECKHUX
IIPOLIECCOB ~ HA  COCTOSIHUE  TPHUPOJHOM W

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHYECKOW COCTaBIISIOMIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XWMHUU B TIO3HAHUU SIBICHHI
npUpoAbl, B (OPMUPOBAHMM MBINIIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHATTEHOM rPaMOTHOCTH, HEO0OXOMMOI JUISt peleHus




cpenbl, COIIMAIBHOW  Cpe/lbl, OCO3HAHME TJ00aJBHOTO | MPAKTHYECKUX 3ada4 M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K

pecypcocOepexe | XxapakTepa dKOJIOTHYECKHX TMPoOIIeMm; CBOEMY 3J10pPOBbIO U IPUPOJHOM CPELE;

HUIO, IPUMEHSATh | - IUIAHUPOBAHWE M OCYIIECTBICHUE ACHCTBHUU B | - yMETh COOJIIOAATh MpaBUjIa SKOJOTUUYECKH 11€JIECO00Pa3HOTO MOBEICHHS B

3HaHUS 00 OKpY)XarIlel cpee Ha OCHOBE 3HAHUS IeJei | OBITY M TPYAOBOH NEATEIBHOCTH B IIENISAX COXPAHCHHSI CBOETO 3[I0OPOBBS H

W3MEHEHUU YCTOMYMBOT'O pa3BUTHUS YEJIOBEUECTBA; OKpY>Karolllel MPUPOJHONU Cpelibl; YUYUTHIBATh OMACHOCTh BO3JEHCTBHUS HA

KJINMAaTa, AKTUBHOE HENPUATUE JECUCTBUW, MPUHOCSIIUX | XKUBBIE OPraHU3MBbI OINPEIECICHHBIX BEIIECTB, TOHUMAsI CMBICI IOKA3aTeNs

MPUHIIUIIBI BpEJl OKpYXaroIIeH cpeae; MpeeIbHON TIOMYCTUMOW KOHIEHTPALIMKU

OEepeKIUBOTO - yMEHHE [MPOTHO3UPOBATH HEOJIATONPHUATHBIE

MIPOU3BOJICTBA, SKOJIOTHYECKUE MOCIEACTBUSA MPEANTPUHUMAEMBIX

3P PEeKTHBHO NEHCTBUM, IPEIOTBPALATD UX;

JICUCTBOBAThH B - pacuMpeHue OTbITa JEATEIIbHOCTH

YPE3BBIYANHBIX 3KOJIOTUYECKOM HANIPaBJICHHOCTH;

CUTYyaIUsAX - OBJIaJICHUE HaBbIKaMH y4eOHO-

HCCJIEIOBATENILCKOW, MPOEKTHON U COLMATIbHOM
JEATEIIbHOCTH;

I[IK 7.1. 3HaHus: - c(hOpMHUPOBAHHOCTh YMEHHH KpPUTUYECKH OIICHHBATh HH(MOPMAIIUIO

Boisisists MOACIA  HaHHBIX,  OCHOBHBIC  ONEpallUM M | XUMUYECKOrO COJEPKaHUsl, BKIIOYAIOIIYIO I[ICEBJOHAYYHBIE 3HAHUSA U3

TEXHUHICCKNEC OTPaHWHCHWS,  TCXHOJOTHIO  YCTAHOBKH M | haspyuppix  MCTOYHMKOB (CpElCTBA MAacCOBOM MH(OpMAIMH, HAYYHO-

IpobneMeL, HACTPOHiKH cepBepa 0a3 JaHHBIX; TpeGoBaHHA K NOMNYJSIPHBIE MaTepHUalibl); MHTEPIPETUPOBATH PE3YyJIbTAThl COBPEMEHHBIX

BO3HHKAIOIINUE B | O€30MAaCHOCTH cepBepa 0a3bl JTAHHBIX ; .

mporecce rOCYTAPCTBEHHBIE CTAHJAPTHl H TPeGOBAHHS K WCCIEOBAaHUN B XHWMHH;, pPAacCCMAaTPUBATh TJ00ANbHBIE HKOJIOTHYECKUE

SKCIUTyaTaliH 06CITy KHBAHHIO (a3 JaHHBIX; npoOJieMbl  COBPEMEHHOCTH, (OPMHUPOBATH IO OTHONICHUIO K HUM

0a3 TaHHBIX U Ymenus: COOCTBEHHYIO TIO3UIIUIO;

CEpBEPOB IPOEKTUPOBATh M  €O3/1aBaTh 0asel JIAHHBIX; | -CHOPMUPOBAHHOCTH YMEHHMH CO3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIE U
OCYIICCTBIIATD OCHOBHBIC (byHKLII/II/I 0 | yCTHBIE COOOIICHUSI HA OCHOBE XMMHYECKON MH(POpPMAIMHM W3 HECKOJIbKHX
IMHHUCTPUPOBAHMIO 023 MAHHBIX;  BIAJETh | jcTOUHHKOB, TPAMOTHO HCIIONB30BATh HOMEHKIATYPY M KIACCH(MKALIIIO
TEXHOJIOTHUSIMU MIPOBEICHUS cepTuduKamu XMMHYECKHX BEIIECTB
MPOrPAMMHOTI0 CPEJICTBA;

IIpakTHYeCKHH ONBIT:

y4aCTUHM B COQJMUHHCTPUPOBAHUU CEPBEPOB;
IPUMEHEHUH  3aKOHOJATeNbcTBa  Poccuiickoit
denepanun B oOJactu cepTuduKaIuu
MIPOrPAMMHBIX CpENCTB UH(GOPMaITMOHHBIX

TEXHOJIOTHIA,




[1IK
dopMHUpOBaATH
TpeOOBaHMS
KOH(HUTypanuu
JIOKaJIbHBIX
KOMIIBIOTEPHBIX
cere
CEpBEPHOTO
00opy0oBaHU,
HEo0XO0UMbIE

7.3.

K

u

U1 paboThl 0a3

JAHHBIX
CEpBEpPOB

141

3Hanusa:
MOACIN JaHHBbIX, OCHOBHBIC onep alnun nu
OTpaHUYCHUS; TEXHOJIOTHUIO YCTaHOBKHU u

HACTpOHKU cepBepa 0a3 MaHHBIX; TPEOOBAHUS K
0e30IMacHOCTH cepBepa 0a3bl JIAHHBIX
rOCy/IapCTBEHHBIC CTAaHIApTHI W TPeOOBaHUSA K
o0cimy>)kuBaHUIO 0a3 TaHHBIX;

Ymenus:

IIPOEKTHUPOBaTh M CO3/aBaThb 0a3bl JIaHHBIX;
OCYLIECTBIIATH OCHOBHBIE byHKIUN o
aJMUHUCTPUPOBaHHUIO 0a3  JaHHBIX; BJIAJETh
TEXHOJIOTUSIMU IPOBEACHUS cepTU(UKAIIN
IIPOrPaMMHOTI'O CPEJCTBa;

IIpakTHYeCKHii ONBIT:

y4acTUM B COAJIMUHUCTPUPOBAHMM CEPBEPOB;
IIPUMEHEHUH  3aKOHOJATEeNbCTBA  Poccuiickon
Denepauun B obnacTtu cepTU(UKALIU
MIPOrpPaMMHBIX CpEICTB MH(OPMALIMOHHBIX
TEXHOJIOTHIA;

-cOpPMHPOBAHHOCTh yYMEHHUS TNPHUMEHATh ITIOJYYCHHBIC 3HAHHUSA IS
OOBSCHCHHS XUMHUYECKMX TIPOIECCOB W  SBJICHHUMA, I TPHHITHSI
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM >KM3HHU C LIEJIbIO OOecredeHus
0€30IaCHOCTH CBOETO 3JI0POBbSI W 3J0POBbS OKPYXKAIOIIUX JIFOJIEH,
COOIOZICHHS, HOPM TPaMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH TPUPOIHON
cpene; TOHMMaHUE  HEOOXOAUMOCTH  HWCIOJIb30BAaHUS  JTOCTHIKCHHUI
COBPEMEHHOM XUMHUHU M XUMHYECKHX TEXHOJOTHM i1 PalMOHAIBHOIO
MPUPOIOIIOIB30BAHHUS,

- cOpMUPOBAHHOCTh YMEHUsSI aHAIM3UPOBATH XMMHYECKYIO0 HH(OpMAIHIO,
MOJIyYaeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpPEACTB MaccoBOil mHGopMaiuw,
cets HTEpHET U ApyrHUe);
- OBIAJCTh OCHOBHBIMH
XUMUYECKUX  SIBIICHUU
MOJIETTUPOBAHUE);

METOJJaMU HAy4YHOrO TO3HAHHUS BEUIECTB U
(mabmosieHre,  M3MEpPEHHE,  OKCIEPUMEHT,
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJILHON JUCIATLIIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
B T.4.

OcHoBHOe coJep:kaHue 56
BT. 4.:

TeopeTudeckoe oOydeHue 40
MPAKTUYECKHUE 3aHITUS 10
nabopaTOPHBIE 3aHATHS -

camocTosTeNbHas paboTa 8

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/leP:KaHMe (CodepKaHue 3

NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TeopeTudecKoe o0ydyeHne 2

IIPAKTUYECKUE 3aHATUS 4
caMOCTOsTeNIbHas paboTa 2

IMpomexxyTounas arrecTamus (3K3aMeH) 6

11




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanue Conep:xanue y41e6HOro MaTepuasa (0OCHOBHOE M MPO(ecCHOHATLHO-OPHEHTHPOBAHHOE), ObLen 99CoB dopmupyembie
Pa3iesioB U TeM J1a00paTOPHBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4

OcHoBHoOe cogepkaHue 58
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 10
Tema 1.1. OcHoOBHOe co/iep:KaHue 6 OK 01
Ctpoenue aToMoB | Teopernueckoe o0y4ueHune 4
XUMUHCCKUX CoBpemenHass MoOJ€eb CTpoeHHs atoma. CHUMBOJMYECKHM S3BIK XUMHH. XHMHYECKHH OJIEMEHT.
SJICMCHTOB 1 OnektpoHHas KoHpurypanus aroma. Kimaccupukamus XMMHYECKHX JEMEHTOB (S-, P-, d-3JeMEHTHI).
fipupoaa BasmeHTHbIe ~ JJIEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAsT ~ MPUPOJA  XMMHYCCKOW  CBSI3ML 4
XAMAHCCKON DeKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOH CBsSI3M (KOBAJCHTHAs, HWOHHAs, METaIMYeCKas,
CBA3H BOJZIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa30BaHMsl.

IIpakTHYecKue 3aHATHS 2

Pemienne 3amaHuii Ha UMCMNOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HA3BaHWM COCIMHEHUN IO

HOMEHKJIATYpE MEXIYHApPOIHOIO COK3a TEOPETHYECKOM W NPHUKIAIHON XUMHH W TPUBHAIBHBIX

Ha3BaHWH Ul COCTABJIEHHUS XUMHYECKHX (DOPMYJ ABYXATOMHBIX COEJMHEHHH (OKCHIOB, CyIb(UIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COETUHEHHI OTIETbHBIX KIIaCCOB. 2

[IpakTHyecKue 3a/IaHUs Ha YCTAHOBJICHUE CBA3H MEXIY CTPOCHHEM arOMOB XHMHYECKHUX DJIEMEHTOB U

HIEPHOIMYECKAM HU3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M MX COEJAMHEHHH B COOTBETCTBUH C

nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[Tepronpnyeckuii | [pakTHvecKue 3aHATHUS 2 OK 02
3aKOH ¥ TaOnuIa [Meproauueckas cucTeMa XMMUUYECKUX dieMeHToB J[. M. MenneneeBa. GU3HMUYECKUI CMBICIT
AN Menneneesa |[Tepuomuaeckoro sakona .M. MeHzeneeBa. 3aK0OHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHYECKHX

3JIEMEHTOB, 00Pa3yeMbIX MMH IIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XHMHYECKOTO dyieMeHTa B [leproquyeckoii cucreme. MUPOBO33pEHUECKOE U HAYUHOE 3HAYEHUE

ITepuoanueckoro 3akoHa J[.M1. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX 5

XUMHUYCCKUX 2JICMCHTOB.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTepU3aLUI0 XUMUYECKHUX
aneMeHTOB «MeTaunueckue / HeMeTaNIMYeCKHe CBOMCTBA, dJIEKTPOOTPHUIIATETFHOCTh XUMHYECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B MEPUOANYECKON cUCTEME
xumudeckux ayemenToB .M. MeneneeBay
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CamocrosTenbHas pa60Ta o PpCUHICHUIO BaI[aHl/If/i Ha HCHOJL30BaHME XUMHUYECKOH CHMBOJHUKH M
Ha3BaHUM COGI[I/IHCHI/Iﬁ 10 HOMCHKJIATYypE€ MEXKIAYHApPOAHOI'o COHO3a TeopeTquCKOﬁ n HpI/IKJIa,Z[HOﬁ
XUMHU U TPUBUAIIBHBIX Ha3BaHUM IS COCTABIICHUS XHMHUYECCKHUX (bOpMy.H ABYXAaTOMHBIX COCIMHECHUI

(oxcuaoB, CyIb(UIOB, TUIPHUIOB U T.I1.) K IPYTUX HEOPTAHMYECKUX COSTUHEHUN OTIEIbHBIX KJIACCOB. 2
3ajaHus Ha YCTAaHOBJICHUE CBSA3U MEXKIY CTPOCHUEM aTOMOB XUMUYECKUX AJIEMEHTOB U NMEPUOANIECKUM
W3MEHEHUEM CBOMCTB XMMHYECKHX DJIEMEHTOB U UX COEIUMHEHHUI B COOTBETCTBHHU C MOJOKEHHEM
ITeproanyecKoil CUCTEMBI.
Pa3nen 2. XuMnuyecKkue peakunu 12
Tema 2.1. Tumsr OcHoBHOe coJep:xkaHue 6 OK 01
XAMHUYECKHUX Teopernueckoe o0yueHue 4
peakuuit Knaccugukaius v THIIBI XUMHYECKUX PEAKINN C yYaCTHEM HeopraHmdecKux BemecTB. CocTaBiieHUe
YpaBHEHUU peaKIfil COeAMHEHNUS, PA3JIOKEHUS, 3aMelIeHHsI, 0OOMEHa, B T.4. peaKlUi TOPEeHHUs,
OKHCJICHUS-BOCCTAHOBJICHHS.
VYpaBHEeHUSs OKHCIICHUSI-BOCCTaHOBIIeHUs. CTernieHb OKUCAeHUS. OKUCINUTEh U BOCCTAHOBUTEIb. 4
CocraBrieHu€e U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOJIOM AJIEKTPOHHOTO
Oamanca. OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B IPUPOJIE, POU3BOICTBEHHBIX MPOIECCaX
YKU3HEACSITEIIbHOCTA OPTraHu3MOB
I[IpakTUyeckne 3aHATHA 2
KonuyectBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH M PacyeThl IO
YpaBHEHUSAM XUMHUYECKUX peakiuid. Moib Kak eJuHUIla KOJWYEeCTBa BellecTBa. MoJjsipHas macca.
3aKOHBI COXpaHEHUs Macchl M dHepruu. 3akoH ABoraapo. MonspHslii 00beM ra3oB. OTHOCHUTENbHAS 2
MJIOTHOCTh Ta30B. PacdeTsl 1Mo ypaBHEHUSIM XMMHUUYECKHX PEAKIUH C MCIOIh30BAHUEM MAacChl, 00beMa
(HOpMaIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIeCTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
DNEKTPONINTHYECKA | TeopeTHUECKOE 00yIeHHe 4 OK 04
A MACCOUHANMA M | Teopys »1eKTPOIUTHYECKOI aucconnanyu. MOHBI. DIEeKTPOIHUTEI, HEXIEKTPOINTEL. Peakiuy HOHHOTO
MOHHBII 0OMEH obmeHna. CocTaBieHHE peaklMii MOHHOTO OOMEHa MyTeM COCTaBIIEHUS MX MOJIHBIX M COKpAIICHHBIX 4
MOHHBIX ypaBHEHU. KHCITOTHO-OCHOBHBIE peakInu. 3aJlaHUsl HA COCTABJIEHUE HOHHBIX PEaKIMI
CamocrosiTenpHas paboTa Mo pemeHuIo 3aJaHui N3y9aeMbIX TEM 2
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 16
Tema 3.1. OcHoBHOe coaep:xkaHue 6 OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 4
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HOMEHKJIaTypa U
CTpOEHHE
HEOpPraHUYECKUX
BELIECTB

[Ipeamer Heopranmveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHbie cocTosiHuA BeulecTBa. Kpucramnmnyeckue u aMmopdHbie
BCIICCTBA. Tumsr KPpUCTAJNINYCCKUX PCHICTOK (aTOMHaSI, MOJICKYJIdpHasi, MOHHAasd, MeTaJIJII/I‘-ICCKaH).
3aBUCUMOCTh (PU3UYECKUX CBOKMCTB BEIIECTBA OT TUIA KPUCTAIIMUYECKON PEeHIEeTKU. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCIICCTB OT BUAA XUMHUYECKOH CBSA3U U THUIIA KpHCT&HHH‘-ICCKOfI PCLICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

OK 02
K 7.1

I[IpakTnyeckue 3aHATHS

Homenknarypa HEOpraHMueCcKrx BEIIEeCTB: Ha3BaHHUE BELIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYIIbI
WJIM COCTaBIICHUE XUMUYECKON (POPMYJITBI UCXOMS U3 Ha3BAaHUS BEILIECTBA 10 MEXKTYHAPOTHOU
(MIOITAK) miu TpuBHAIbHOM HOMEHKJIATYpE.

VcTounnkn XuMu4deckoi naopmarmu (CpecTB MacCOBON HHOpMAINH, CeTh IHTepHET U npyTne).
[Touck nHdopMaImy Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM hopmyram.

Tema 3.2. Odusnko-
XUMHAYECKHE
CBOICTBa
HEOPraHUYeCKUX
BEIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

Mertanmsl. O6H_II/IG (bPIBI/I‘ICCKI/Ie U XMMHYECKHE CBOMcTBa MeTamuioB. CIocoObl MMOJIY4YCHUA. 3HayeHHe
MCTAJUJIOB M HEMCTAJZIOB B IMPUPOAC W KUBHCACATCIBHOCTHU YCJIOBECKA W OPraHHU3MOB. KOppO?;I/ISI
MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hemeranmnel. OOmme ¢usndeckue M XWMHUYECKHE CBOMCTBA HEMETA/UIOB. THUIHMYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccudukanus n HomeHkI1aTypa coeTuHeHUi HemeTaioB. KpyroBopoTsl
OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUAOB, KUCIIOT,
coliel u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHH CBOMCTB IMPOCTBIX BEHIECTB, BOAOPOAHBIX COCﬂHHCHHﬁ,
BBICHIMX OKCUIOB U THAPOKCHUIOB

OK 01
OK 02
K 7.1
K 7.3

CamocTosTenpHas paboTa MO pPElIeHUI0 3aJaHuil KiacCU(pUKAKUKA, HOMEHKIAType M XUMHYECKHM
dbopMysaM HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHBIN Ta3, YIIEKHCIBINA ra3, aMMHaK,
ramieHasi M3BeCTh, HEraimieHasi U3BeCTh, MUThEBAsI COAA U JPYTHX): HA3bIBaTh M COCTABISATH (POPMYIIBI
XMMHYECKHUX BEMIECTB, ONPEAEIATh NPUHAIICKHOCTD K KJIACCY.

Pazpea 4.

CTpoeHne 1 CBOICTBA OPraHU4eCKUX BellecTB

Tema 4.1.
Knaccudukanus,
CTpOEHHE U

OcHoBHOe coaep:xaHue

Teopernyeckoe o0yueHue

[losiBneHne u pa3BUTHE OPraHUYECKOW XUMHUN Kak Hayku. [Ipenmer oprannueckoi xumnn. Mecto u
3HAYCHUE OPTraHUYECKOM XUMHUH B CUCTEME €CTECTBEHHBIX HaYK.

OK 01
K 7.1
K 7.3
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HOMEHKJIAaTypa
OpPraHUYECKUX
BELIECTB

XVMMHYECKOE CTPOEHHE KaK IMOPSINOK COCIMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BAaJICHTHOCTH.
OcHOBHBIE NTOJIOKEHHSI TEOPUM XMMHUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuit A.M. bytieposa.
VriepoaHslid CKEJIET OPraHUYeCKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[Tonstue o ¢yHkuuoHanpHOW rpynme. Pagukan. IlpuHmmnel kiaccuUKaUM  OPraHUYECKUX
coequHeHUN. MexnyHapoiHas HOMEHKJIATypa W IPHUHLUNBL HOMEHKJIATYPHl  OPraHUYECKUX
coequnenuii. Ilonatue 00 a3oTconmepalmuX COEAMHEHUSX, OMOJOTHMYECKHM AaKTHBHBIX BEIIECTBAaX
(yriaeBojax, »kupax, Oenkax M Jp.), BBICOKOMOJIEKYJSIPDHBIX COEIMHEHHAX (MOHOMEp, IOJUMEp,
CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

HomeHknatypa OpraHM4YeCKHX COCIMHEHUH OT/AENBHBIX KJIACCOB (HACBHIIICHHBIC, HEHACBHIIICHHBIC W
apOMaTUYECKHUE YTIIEBOJIOPOJIBI, CIIUPTHI, (PEHOINBI, allbACTHIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocraBieHne NOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHMYECKUX BELIECTB OTIEJIBHBIX
KJIACCOB, HCIOJB3ySd WX HA3BaHUS 10 CHCTEMATHYECKOW M TPHBHAIBHONH HOMEHKIJIAType (ITHJICH,
aleTwiIeH, rmuepuH, (eHon, Qopmanbaerua, ykcycHas KHCIOTa, TIMUUH). Pacuerel mpocteiinieit
(GopMyJIbl OpraHU4YeCKON MOJIEKYJIbI, HCXO0/ U3 AJIEMEHTHOTr0 cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYEeCKUX
COCIMHEHU N

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUH OTIENbHBIX KJIACCOB (OCOOEHHOCTH
KJIaCCU(pUKALMU U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUH psii U obmas popmyna; u3omepus;
¢du3nyeckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI NOJTYUYEeHHUs):

— MpeAeTbHbIE YITIEBOAOPObl (aJKaHbl M IUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH W3 OCHOBHBIX
UCTOYHHKOB TEIJIa B IPOMBIIIIEHHOCTH U ObITYy. CBONCTBa MPUPOAHBIX YIJIEBOJAOPOI0B, HAXOXKACHUE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HempenenbHble (AIKEHbl, AIKHUHbBI M aJKaJWeHbl) M apoOMaTHYeCKue YrieBoJopoJsl. l'opeHue
AIlETUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU ISl CBAPKU U PE3KH METAIIJIOB

— KUCJIOPOACOepkKaIIUe COeANHEHHsI (CITUPTHI M (DEHOIIbI, KApOOHOBBIE KUCIOTHI M A(UPHI, aTbJACTHIbI
U KETOHBI, >KHPBI, YriaeBojbl). [IpakTudeckoe NPUMEHEHHE JTUICHTIUKOJS, TIHIEpUHa, (eHoa.
[Ipumenenue Gopmanpaeruaa, aneTanbAeTHaa, YKCYCHOM KHUCIOThL. Mblla KaK COJM  BBICIINX
KapOOHOBBIX KUCIIOT. Moro1re CBOMCTBA MbLIa

— a30TcoJepiKallhe COEJUHEHUs (aMUHBI M aMHUHOKUCIOTH, Oenku). BblcOKOMOJIEKyIspHbIE
COeMHEHUS (CUHTETUYECKHe U OMOJIOTHYeCKU-aKTUBHbIE). MoHOMEp, moluMep, CTPYKTYpPHOE 3BEHO.
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €TI0 MCIOIb30BaHUS.

['eHeTnyeckas CBsI3b MEXAY KJacCaMH OpraHMYEeCKHX COETMHEHUI

OK 01
OK 02
OK 04
K 7.1
K 7.3
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Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Wnentnukauns | Teoperndyeckoe obyueHne OK 02
OpTaHIICCKHuX Buoopranuueckue coequHeHus. IIpuMeHeHMe M OUOJOrMYecKas pojib yriieBojaoB. OKHCIIEHHE OK 04
BCIIECTB, MX YIJIEBOAOB — HCTOYHUK SHEPrUM JKUBBIX OpraHu3MoB. OONacTM NPUMEHEHUS aMHUHOKHUCIOT. K 7.1
SHa"CHNC 1 [IpeBpamienust OenkoB mNuIM B opraHu3Me. buonormdeckune (yHKMu OenkoB. buonorumdeckue IIK 7.3
TIpUMCHEHHC B (GyHKLUU XUpOB. Pojib OpraHndyeckoil XMMHUM B pelIeHUH Ipo0sIeM MUILEBOH 6e3011acCHOCTH
ObITOBOIH 1 .| Posib opranmueckoll XUMHHM B pEIICHHH NPOOJIEM 3SHEPreTHUYecKol Oe30MacHOCTH, B pa3BUTHH
TPOMSBOACTBEHHOM 1oy yHbI, cO3MaHMH HOBBIX MaTepHaIOB, HOBBIX UCTOYHUKOB YHEPIUU (AJIbTEPHATUBHbBIE HCTOUHUKHU
ACATCIILHOCTH sHeprun). OmacHOCTh BO3JEHCTBHA Ha KHUBBIE OPraHU3MbI OPraHUYECKHUX BEHIECTB OTAEIBHBIX
HesoBeka KJIaccoB (YIJIEBOAOPO/bI, CHUPTHI, (PEHOJIbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIE, AIbIETUABI U Ap.),

CMBICJI TOKA3aTesl MPEJIIEHO TOMYCTUMON KOHIICHTPAITIH

CamocrosTenbHas paboTa IO PELICHUIO 3a/laHUil Ha CBOMCTBAa OPraHMYECKUX COEAMHEHUH OTIENbHBIX

KJIaccOB (TpHBHAJIbHAA W MEXKAYHApOJIHAs HOMEHKIATypa, XHMHUYECKHE CBOWCTBA, CIIOCOOBI

HOJIy4YeHHUs1): IpeiesibHble (AJIKaHbl U LUKJIOAIKAHbI), HEMpeAeIbHbIC (aJIKEHBbI, IKUHBI U aJIKaJAUEHbl) U

apOMaTUYECKHUEe YTIIEBOJOPOJBI, CIUPTHI M (DEHONBI, KapOOHOBBIE KHUCIOTHI W 3(UPBI, anbIETUIbl U

KETOHbI, aMMHbl UM AMUHOKHCIIOTBI, BBICOKOMOJICKYJISIPHBIE COEAMHEHUs. 3aJaHus Ha COCTaBJICHUE

YpaBHEHHI XMMHYECKHX PEAKUUH C yJ4acTHEM OpPraHWYECKHX BEIIECTB Ha OCHOBAaHMHM WX COCTaBa U

CTPOEHHUSI.
Pazgen S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHX pPeaKiui
Ckopoctb OcHoBHOE coaepKaHue OK 01
XUMHUYECKUX Teoperuueckoe o0yueHue OK 02
PeaKIui. CKopocTh peakliid, €€ 3aBHCHUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOJBI PEArUPYIOLINX BEIIECTB, IK 7.1
Xumuieckoe KOHIIGHTPALlMM pPEarupyrolyx BeLIecTB, TEMIepaTypbl U IUIOIIAAM PEaKIUOHHOW IOBEPXHOCTH.
paBHOBECHE TemoBbie 3¢ (HEKTHl XUMUYECKUX peakluuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.

OOpatuMocTh peakiuii. XHUMHYECKOE PaBHOBECHE M €ro CMELIEHHE IOJ JeHCTBHEM pa3JIM4HBIX

(dakTOpOB (KOHIICHTpAIINS PEareHTOB WM MPOIYKTOB PEAKIINH, TABICHUE, TEMIIEpaTypa) s CO3IaHus

ONTUMAJIBHBIX YCIOBHH MPOTeKaHUs XUMUUeckux nporeccoB. [Ipunnun Jle [larense
Paspean 6. PacTBopbI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
HonsTne o Teoperuueckoe ofyuenue OK 02
pacTBopax PacTBopeHne Kak (QU3MKO-XUMHYECKHH mpomecc. PactBopsl. Croco6bl MPUIOTOBIEHUS PACTBOPOB. OK 07

PactBopumocTs. MaccoBast J1ofsi  pacTBOpeHHOro BemiecTBa. CMBICT —MOKazaTess MHpelenbHO K 7.1

JIONTYCTUMON KOHIIEHTPALMH U €r0 UCHOJIb30BAHNE B OLEHKE SKOJIOIHUECKON 0€30IaCHOCTH.
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[TpaBuiia SKOJIOrMYECKU 1€1ecO00pa3HOro MOBEACHUS B OBITY W TPYIAOBOW AESATENBHOCTH B LEJSAX
COXPaHEHHUS CBOETO 3/I0pPOBbS U OKPYXAIOIIeH MPUPOTHON Cpelibl; OMACHOCTh BO3ACUCTBUS HA YKUBBIC
OpraHU3MbI OIIPE/ICIICHHBIX BEILIECTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH YEJIOBEKA

IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJePKaAHME (COMEPKAHUE MPUKJIATHOTO MOIYJIs1)

Paznen 7.

Xumus B 6]:[Ty H HpOI/I3BOlICTBeHHOI7I ACATCJIbHOCTH Y€J10BCKA

Xumus B ObITY U
POU3BOACTBECHHON
JeSTeIbHOCTH
YeJIoBeKa

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

Hogeliime 1ocTHXeHUs XMMUYECKON HAYyKU U XMMHUYECKOM TeXHoJoruu. Ponb xumuu B obecriedeHnu
HKOJIOTMYECKO, SHEPreTUYECKON 1 MUIIEBONW 0€30I1aCHOCTH, pa3BUTHM MeIuLMHBIL. [IpaBuiia moucka u
aHamu3a XUMHMYeCKOW HMHGQOpManMM U3 pa3IMYHbIX MCTOYHUKOB (HayyHas W YydeOHO-HayyHas
JUTEepaTypa, CpeJCTBa MacCoBOM MH(OpMaNnu, ceTh IHTEpHET)

IIpakTHyeckue 3aHATHS

[Touck u aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHIl ¢ ydyeToM Oyayluei
npo(eCcCUOHANIBHOM ~ JESATEIbHOCTH [0 TEMaM: WHHOBAIIMOHHBIE MaTepuaibl B IPOU3BOJICTBE
JJIEKTPOHHOW TEXHHUKHM, KOHCTPYKLHMOHHBIE MaTepualibl, HaHOMAaTepuaibl, HaHOMAaTepualabl U
HAHOTEXHOJIOTUU B MH(POPMAIIMOHHOM cepe, XUMUYECKHE CBOWCTBA AIEKTPOTEXHUUECKMX MaTEpUaJIOB,
XUMHUKO-TEXHOJIOTUYECKHE IPOLECChl IPOU3BOACTBA DJIEMEHTOB KOMIIBIOTEPHOM TEXHHUKH, POJb
YIJIEPOAHBIX HAHOTPYOOK B 3JEKTPOHHOM TNPOMBIIIJIEHHOCTH, HAHOJUTOrpaduss U TNPOU3BOJCTBO
HAHORJIEKTPOHHBIX MUKPOIIPOLIECCOPOB, XMMUKO-TEXHOJIOTHYECKHE aCIIEKThl YTUIIN3alUU (PELUKINHIA)
AIIEKTPOHHOM TEXHUKH, TOHATHE JJEKTPOHHOrO JIOMa, KiaccupuKkaluusgs U OCOOEHHOCTU €ro
nepepaboTKH, TpeOOBaHMUS K yTWIM3AllMM, METOJbl M3BJICUEHUS METAIJIOB U3 DJIEKTPOHHOW TEXHUKH,
pO0OJIEMBI SKOJIOTHH B CBSI3U C Pa3BUTHEM KOMIIBIOTEPHON TEXHUKH.

3ammra: [lpeacraBieHne pe3ynbTaToB pelieHus KeHcoB B popMe MUHU-IOKJIaJa ¢ Mpe3eHTaluen

OK 01
OK 02
OK 04
OK 07
K 7.1
I1K 7.3

CamocrosTenbHas paboTa Mo XMMHUKO-TEXHOJIOTHYECKUM IMPOIECCaM MPOU3BOICTBA KOMITBIOTEPOB M MX
COCTABJIAIONINX.

IMpome:kyToUHasi aTTeCTAIUS MO TUCHUILINHE (IK3aMEH)

Bcero

72
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCLUIINHDBI

3.1. TpeOoBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJbHO-TEXHUYECKOMY O0ecrnedeHHI0
Jns peanu3alii MPOTPaMMBbl  TUCHMIUIMHBI JOJDKHBI OBITH IMPETyCMOTPEHBI CIICAYIOIINE
CreMabHbIC TOMEIICHUS: Y4eOHbI KaOMHET XUMHUH W/WIK y4eOHOU XMMUYECKOH 1abopaTOpHH.

O0OopynoBanue y4e0HOro kaduHera (HAIVISIHbIe MOCOOHUsI): HAOOPHI HIAPOCTEPIKHEBBIX
MoJIeJIel MOJIEKYJI, MOJIETH KPUCTAUIMYECKUX PEIETOK, KOJUIEKIIMU MPOCTBIX U CIOXKHBIX BEIIECTB
W/WIN KOJUIEKLMU IOJMMEPOB; KOJUIEKIMsSI TOPHBIX IOpOJ M MHHEpaloB, Tabuuua MeHneneesa,
yaeOHbIe (UITBEMBI, ITUGPOBBIC 00pa30BaTEIbHBIC PECYPCHI.

TexHuueckue cpeacrBa 00y4eHHsi: KOMIIBIOTEpP C YCTPOWCTBAMM BOCHPOM3BEICHHUS 3BYKA,
IIPUHTEP, MYJIbTHUMEIUA-TIPOEKTOP C 3KPAHOM, MYJIbTHUMEIUNHAs JO0CKA, YyKa3Ka-NPE3eHTEp ISl
IIPE3CHTALAMN.

OO6opynoBanue JjaGopatopum u pado4Yux MecT JAOOpPaATOPUM: MEH3YPKU, IHUIETKH-
KaleJbHUIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbl, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, IUIAHLIETHI AJIs
KalleJIbHbIX peakiuil, ¢uibTpoBanbHas Oymara, IPOMBIBAIKH, CTEKJISHHbIE MPOOUPKH, PE3MHOBBIE
npoOku, (oHapuku, HaOOp PEAKTUBOB, CTEKJISHHbIE NAJOYKH, IITATHBBI I MPOOMPOK; MEpHbIE
LWIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKU JeNuTeNbHble HuuHapudeckue (50-100 mi), crynku ¢
NECTUKOM, (aphopoBble YalIKH, MUHLETHI, (WIBTPbl OyMa)kHble, BaTa, Mapiisi, 4acoBble CTEKIa,
AJIEKTPOIUIATKY, JTAOOpAaTOpPHBIE IITATHUBBI, CHUPTOBBIC TOPENKH, CIIMYKH, MPHOOp A TOIYYEHUS
ra3oB (WM IPOOUPKA C Ta300TBOJHON TPYOKOM), AepKATEIH AJisi MPOOUPOK, CKIISIHKU JJI XpaHEHUS
PEaKTHBOB, pa3/laTOYHbIC JIOTKH; xuMuuyeckue ctakansl (50, 100 u 200 mur); mmaTenu; MUHIICTHI;
TUTENIbHbIE IIMIIIBI; CEKyHA0MEpHI (TaiimMepbl), MepHble pooupku (Ha 10—20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 ™), BonsiHast OaHsl (MM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKHA;, KOHUYECKUE KOJIOBI
s tutpoBanus (50 m 100 mut); MHAMKATOpHBIE MOJOCKU Ais ompeneneHus pH u crannaptHas
MHIVKATOpHAs IIKaJla; yHUBEPCaIbHbIA HHANKATOP; nuneTky Ha 1, 10, 50 mu (wnm noszaropsl Ha 1, S n
10 mu1), GropeTkH Juid TUTpOBaHMs, MeaAuLMHCKHe mmpuipl Ha 100—150 mui, mabGoparopHble W/wnu
aHaJTMTUYeCcKHe Bechbl, pH-MeTpsl, CyIniIbHbIHN mKad, U Ap. 1adopaTopHOE 000pyA0BaHHE.

3.2. UuopmannoHHoe o0ecniedeHre peaju3aluu NporpaMmmbl

1. Insa peanusanuu nporpaMmbsl OMOIHMOTEUHBINH (hOHA 00pa30BaTEIbHON OpPraHU3aluU JOJIKEH
UMETh TI€YaTHbIE W/MJIM DJEKTPOHHBIE oOOpa3oBaTelbHble M  HH(OPMALMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE ISl UCIIOJB30BaHUS B 00pa30BaTEIbHOM Ipoliecce, He cTapiie 5 JIET ¢ MOMEHTa
U3JJaHHUS.

2. PexoMeHnyeMble TeuaTHbIE M3JaHUA MO0 peaau3aly 001eo0pa3oBaTeIbHOM JANUCIUILTIHBI
MIPEJCTAaBICHBI B METOJMUYECKUX PEKOMEHAALUAX [0 OPTraHU3aluU 00y4YeHusI.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLLIEOBPA30OBATEJIBHOI
TUCIUATLTAHBI

KoHnTponb u oneHka pe3yapbTaToB OOyueHHUs OCYLIECTBIISIETCS MpENojaBaTeieM B Ipoliecce
MIPOBEJICHUS MPAKTUYECKUX 3aHATHI U 1a00paTOpHBIX padOT, TECTUPOBAHMS, a TAKXKE BBITOJIHEHUS
oOyyarolUMuUCs MHAUBUIYAbHBIX 3aJaHUMl, IMPOEKTOB, uccienoBaHui. Pe3ynbrarl 00yueHUs
OTIpe/IETISAI0T, YTO OOy4arouluecs: JOJDKHBI 3HaTh, MOHMMATh W JEMOHCTPUPOBATh 10 3aBEPILIECHUU
W3y4YEHUs TUCLHUTIIINHBIL.

Jns dopMHpOBaHUs, KOHTPOJIA U OLEHKH pPE3YylIbTaTOB OCBOCHHUS Y4E€OHOH IUCIUILIMHBI
UCTOJB3YeTCsl CUCTeMa OIICHOYHBIX MEPOIPUATHH, MPEICTABIAIONIAs COOOW KOMIUIEKC Y4eOHBIX



MEPOTPUSITHI, COTJIACOBAHHBIX C Pe3yJbTaTaMu OOydeHHsS W cPopMynupoBaHHBIX ¢ yderom OI'OC

COO (npenmeTtnsle pe3yabTaTsl o qucuumiuze) u @PI'OC CIIO.

guciie MpodecCHOHAIbHO OPUEHTHUPOBAHHBIC 3a/IaHUS, B COOTBETCTBHH C

(DOHZ[ OLCHOYHLIX CPCACTB MO AWUCHHUIUIMHE COACPKUT PAa3JIMUHBIC BapHUaHTLI 3anaHm71, B TOM

meponpusTrit. ®oHa oeHoYHBIX cpeacTs pasmeined B COO Moodle.

TUIIaMHX OILCHOYHBIX

THNbI OLEHOYHbIX

MOJIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKHUX DJICMECHTOB
J.1. MenneneeBa

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusTHii
| | OcHoBHOE coep:kaHue
1 Pa3nea 1. OcHoBBI Popmymposarn
0a3oBble NOHATHS U
CTPOeHMS BelllecTBa
3aKOHBI XMMHMU
1.1 | OK 01 CrpoeHue aToMOB Cocrasnsars xumuueckue |1. Tect «CtpoeHune atoMoB
XUMHUYECKHX 3JIEMEHTOB |(HOPMYIBI COSMHEHUI B |XMMUYECKUX SJIEMEHTOB U
Y IPUPOJIa XUMUYECKOH |COOTBETCTBUH CO MPUPO/Ia XUMHUECKOHN CBSI3N».
CBSI3H CTETICHBIO OKUCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMHUYECKUX JIEMEHTOB, |XUMUYeCKuX hopmyn
MCXOJIS U3 BAJIGHTHOCTU U |/IByXaTOMHBIX COEIMHEHU
AIIEKTPOOTPHUIIATENILHOCTH |(OKCHIIOB, CYIb(HIOB, THIPHIOB
U T.IL).
3. 3ajaHus Ha UCIIOJIb30BAHUE
XUMHUYECKON CUMBOJIIUKU U
Ha3BAHUM COEIUHEHUM 110
HOMEHKJIATYp€ MEXIYHAPOAHOIO
COI03a TEOPETUYECKOUN U
MIPUKIIATHOW XUMUHU U
TPUBUAIBHBIX HAa3BaHUM I
COCTaBJIEHUSI XUMUUYECKUX
(dhopMys IByXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I.) U
JIPYTHX HEOPTaHUUYECKUX
COEJIMHEHUH OTAEIIBHBIX KJIAaCCOB
1.2 | OKO01 |I[lepmoauueckuii 3aK0oH U | XapaKkTepu3oBaTh 1. Tect «Metamnmnueckue /
OK 02 tabauma J[.1. XUMHUYECKHE DJIEMEHTHI B |HEMeTaINYEeCKUE CBOMCTBA,
Menneneena COOTBETCTBUU C UX ANIEKTPOOTPHUIATETLHOCTD U

CPOJICTBO K AJIEKTPOHY
XAMHYECKHUX JIEMECHTOB B
COOTBETCTBUE C MX JIEKTPOHHBIM
CTPOCHHUEM H TTOJI0KEHUEM B
MEPUONYECKON CUCTEME
XUMHUYECKUX 3eMeHTOoB J[. 1.
Menneneeay.

2. IlpakTueckue 3alanus Ha
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUATHI

YCTaHOBJICHUE CBSI3H MEXKIY
CTPOCHHEM ATOMOB XUMUYECKUX
3JIEMEHTOB U MEPUOANYECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX JIEMEHTOB U UX
COEJIMHEHUH B COOTBETCTBUH C
nonoxxenueM [lepuonnueckoit
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJaHUs Ha
XapaKTEePU3aLUI0 XUMHUECKUX
AJIeMEHTOB: «MeTannmuyeckue /
HEMETaJUIMUYECKUE CBOICTRBA,
3IEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX AJIIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOECHHUEM U TOJOKEHHUEM B
MEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB

JI.1. MeHnaeneeBa»

Paznea 2. Xumnueckue
peakuuun

XapakTepu3oBaTh THIIbI
XHMHYECKHX peakumni

KonTpoJsbnas padora
«CTpoeHue BemecTsa u
XHMHYecKHe peakium»

2.1

OK 01

THUIBI XUMHYECKUX
peakuuii

CocTaBisITh peakuuu
COCIIMHEHUS, Pa3JIOKEHUS,
o0OMeHa, 3aMeIleHus,
OKHMCIIMTEILHO-
BOCCTAHOBUTCJIIBHBIC
peaxiuu

1. 3agaun Ha cocTaBIEHUE
YpaBHEHUU PEAKIUN:

— COeMHEHUS, 3aMCICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCJIMTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKLIUN C
HCIOIb30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIISCTBA WM 00BbEMaA

ra30B 10 U3BECTHOMY KOJIHMYECTBY
BElIEeCTBa, Macce Wih 00bEMY
OJIHOTO M3 yYaCTBYIOIIUX B
pEaKIuy BEMECTB; PACYETHI
Macchl (00bEMa, KOJIMYeCTBa
BEIIIECTBA) MIPOIYKTOB PEAKIIUH,
€CIIK OJIHO M3 BEIICCTB UMEET
puMecHu
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Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
2.2 | OK 01 DNEeKTPOIUTHYECKAS CocraBisTh ypaBHEHUS 1. 3ananus Ha cocTaBleHHE
OK 04 JMCCOUMAIMs U MOHHBIA |XMMUYECKUX PEAKIIUH MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOT'O OOMEHa C peaxiuil ¢ yduacTueM KUCJIOoT,
y4acTheM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPE/IbI
2. JlaboparopHas pabota "Turmbl
XUMHUYECKUX peakuui”

3 Pa3nea 3. Ctpoenue u |HccaenoBats ctpoenue u|KonrpoabHas padora
CBOliCTBa CBONCTBa «CBolicTBa HEOPraHUYECKUX
HEOPraHU4ecKuX HEOPraHU4YeCKHX BeleCTB»

BeleCTB BelleCTB
3.1 | OKO01 |Knaccudukamms, Knaccudumuposars 1. Tect «HomeHnkatypa u
OK 02 |HomeHknaTypa u HEOpPraHUYeCKue Ha3BaHUE HEOPTAaHUYECKUX
I[IK7.1 |cTpoenue BEIIECTBA B COOTBETCTBUU |BEIIECTB UCXOJS U3 UX
HEOPraHUYECKUX C UX CTPOEHUEM XUMHUYECKON (HOpMYITbI TN
BEIICCTB COCTaBIICHUE XUMUYECKOM
(bopMyITBI UCXO/S U3 HA3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIaType».
2. 3agauM Ha pacyeT MacCOBOU
JIOTTU (MacChl) XUMHUYECKOTO
arieMeHTa (COeIMHEHNS) B
MoOJIeKyJe (CMECH).
3. [IpakTrueckue 3aganus 1Mo
KJIacCU(UKALMU, HOMEHKJIAType U
XUMUYECKUM (popMysiam
HEOPTraHWYECKUX BEIECTB
pa3IMYHBIX KIIACCOB.
4. TlpakTueckue 3aJlanus Ha
OnpeieIEHuE XUMUYECKOI
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XHMHUYECKOM
CBSI3U M THTIA KPUCTAIUTMYECKON
peIeTKn
3.2 | OK 01 DUBHKO-XUMHUECKIE YcranaBiuBaTh 1. Tect «OcobeHHOCTH
OK 02 CBOICTBa 3aBUCUMOCTH (hU3HUKO- XUMHYECKHX CBOMCTB OKCHJIOB,
[IK7.1 |HeopraHuyeckux XUMHYECKHX CBOWCTB KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
I[IK 7.3 |BemecTB HEOPraHWYECKHUX BEIIECTB |TUAPOKCHJIOB U COJICH.

OT CTPOCHUA ATOMOB U
MOJICKYIJI, a TAKKC THUIIA

2. 3amaHusa Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX PEAKIUN
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oLeHOYHBIX
MeponpUATHI

KPHUCTAJUIMYECKON
pelIeTKH

C YYaCTHEM IIPOCTHIX U CJIOKHBIX
HEOPraHMYEeCKUX BEIIECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEpHBIX JIEMEHTOB;
HEOPraHMYEeCKUX KHUCIIOT,
OCHOBaHMU U aM(OTEpHBIX
T'HJIPOKCHJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBA U CIIOCOOBI OJYyUEHUS.
3. IIpakTUKO-OpUEHTUPOBAHHbIC
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOWCTBA U MOJTyYEHHE
HEOPraHMYEeCKUX BEIIECTB

Pa3nea 4. Ctpoenue u
CBOIICTBA
OpPraHu4ecKux
BellecTB

HccnenoBarb cTpoeHue H
CBOMCTBA OPraHMYECKHX
BelIeCTB

KonTtpoJsbnas padora
«CTpoeHue u CBOICTBA
OpPraHu4YecKuX BellecTB

4.1

OK 01
K 7.1
K 7.3

Knaccudpukanus,
CTPOEHHE U
HOMEHKJIaTypa
OpraHn4€CKuX BCIICCTB

Krnaccudumnuposatsb
OpraHn4YC€CKUC BCIICCTBA B
COOTBETCTBUU C UX
CTpOCHHEM

1. 3ananus Ha cocTaBlIEHHE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBHAIILHON WIN
MEKTYHapOAHOMN
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
2. 3agaHusi Ha COCTABJICHUE
MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (hopMyI
OpTraHUYECKHUX BEIECTB
OTJIENbHBIX KJIACCOB.

3. 3agauu Ha ompeneNeHre
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI, HCXOMs
13 3JIEMEHTHOrO cocTana (B %)

4.2

OK 01
OK 02
OK 04
K 7.1
K 7.3

CBoiicTBa OpraHM4eCcKux
COeTUHEHUN

YcranaBiauBaTh
3aBHUCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOCHHS MOJICKYJT

1. 3aganus Ha cocTaBIeHUE
YPAaBHEHUN XUMUYECKUX PEAKLIUN
C Y4aCTHEM OPraHUYECKUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa M CTPOCHHMUSI.

2. 3a7adusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOMCTBA C Y4ETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKUui U
TEHETUYECKOM CBSI3U
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THunbl 0LIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHbie 3a1a4yu 110
YPaBHEHUSAM PEaKIUil C ydacTHEM
OpPraHUYECKUX BEIIECTB.
4. JlaboparopHas paboTa
“ITpeBparieHust OpraHu4ecKuX
BEUIECTB [IpY HarpeBaHUM"
4.3 | OK01 |Unentudukanus Hccnenosathb 1.IIpakTuKO-OpUEHTHPOBAaHHbBIE
OK 02 |opraHnyeckux BELIECTB, [KAUECTBEHHbIE PEAKLIUU  |3a/laHuUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHUYEeCKUX XUMHUYECKUX PEAKLUHI C yJaCTUEM
I[IK7.1 |npumeHeHue B OBITOBON |COCIMHEHHI OTAEIBHBIX |OPraHUYECKHX BELIECTB, B T.4.
[IK 7.3 |u npou3BOACTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX JIJISl UX
NesITeIbHOCTH YeJIOBEKa uACHTU(PHUKAIIH B OBITY U
MPOMBIIIJICHHOCTH.
2.JlaGoparopnas padoTa:
“Unentudukaris opraHnIecKux
COEJIMHEHUH OTAENbHBIX KJIaccoB”
5 Pazpeua 5. XapakrTepu3oBaTb
Kunernueckue u BJIMSIHHE Pa3JINYHbIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEeKaHUsl XHMHYECKHX pPeaKuui
XHUMHYECKHX pPeakuuni
5 | OKO01 CkopocTb XMMHUECKUX | XapaKTepU30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XMuMHYECKOE |BIMSIHHME KOHLIEHTPALMU |TEOPETUYECKHE 3a/laHus Ha
I[IK 7.1 |paBHOBecue pearupyoomux BeecTB U [aHaau3 (pakTOpOB, BIUSIONIUX HA
TEMIIEPATYpPbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKOMN
XAMHYECKHUX PEaKui peakuuu. [Ipaktuko-
XapakTepu3oBarh OpUEHTUPOBAHHBIE 3aJIJaHUS HA
BIIUSTHUE U3MEHEHUS npuUMeHeHue npuHuumna Jle-
KOHLIEHTpaluu BemecTs, |lIlaTenbe ans HaxoxaeHUS
peaxkiuu cpeasl u HaIpaBJICHUS CMEILEHUS
TEMIIEPATYpPhI HA pPaBHOBECHSI XUMUYECKON PEAKIINU
CMEIlEHHE XMMUYECKOTO |M aHalu3 (PaKTOPOB, BIMSAIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccienoBaTh MCTHHHBIE
Pa3znen 6. PacTtBopsl PacTBOPBHI C 3aJaHHBIMH
XapaKTepUCTHKAMH
6.1 | OKO01 [Tonsitue o pactBopax  |Paznuyars UCTUHHBIE 1. 3amaun Ha MPUTOTOBIIECHUE
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THunbl 0LIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
OK 02 pacTBOpHI pacTBOpOB.
OK 07 2. ITpakTUKO-OpUEHTUPOBAHHbBIC
[IK7.1 pacyeTHBIC 3a/IaHMs HA
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOW U
HpOH3BOI[CTBGHHOI>i ACATCIBbHOCTHU
YyeJioBeKa

Il | IlpodeccuoHaNbHO-OPUEHTHPOBAHHOE CO/IepPKaHMe (CoAepKaHue NPUKIATHOT0 MO1YJIs1)

7 Pazpea 7. OunenuBarp nocJjeacTeus (3ammra Keica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayiuei npogeccuoHAILHOI
NPOM3BOACTBEHHOI NMPOU3BOJACTBEHHOI NesiTeJIbHOCTH)

AesiTeJIbHOCTH NAeATeJIbHOCTH YeJI0BeKa

Yes0BeKa ¢ MO3M UM
IKOJIOTHYECKOH
Oe3onmacHOCTH

OK 01
OK 02
OK 04
OK 07
K 7.1
K 7.3

Xumus B OBITY U
IPOHU3BOACTBECHHOM
NEATEIILHOCTH YeIOBeKa

O1eHHUBAaTh MMOCIEICTBUSA
OBITOBOM U
MPOU3BOJACTBEHHOM
JIeATECIIBHOCTH YeJIOBEKA C
MMO3UITAH DKOJIOTHYECKOHN
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccuoHaIbLHON
JIeATEITLHOCTH )

Bo3MoxHBIE TEMBI KEHCOB:

1. lnHOBaLIMOHHBIE MaTepUabl B
IIPOU3BOJICTBE AIEKTPOHHON
TEXHUKHU.

2. Hanomarepuaisl u
HAHOTEXHOJIOTUH B
uHpOpMaLMOHHOI cdepe.

3. XuMuveckue CBOWCTBa
AIIEKTPOTEXHUYECKUX
MaTepUasoB.

4. XUIMUKO-TEXHOJIOTUYECKHE
MIPOLIECCHI TPOU3BOJICTBA
AJIEMEHTOB KOMIIBIOTEPHON
TEXHUKHU.

5. Ponb yriaepoaHbIx HAHOTPYOOK
B DJICKTPOHHOMU
IIPOMBIIIJIEHHOCTH.

6. Hanonutorpadus u
MIPOM3BOJICTBO HAHORJIEKTPOHHBIX
MHUKPOIIPOLIECCOPOB.

7. XHUMHUKO-TEXHOJIOTUYECKUE
aCTeKThI YTUIN3aLUU

(peuukiuHra) ANEKTPOHHOU
TEXHUKHU.
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUATHI

8. IloHsAiTHE ANEKTPOHHOIO JIOMa,
KIacCU(PUKALUI U OCOOCHHOCTH
ero mepepadoTKu, TpeOOBaHMS K
YTHIIM3AIUH.

9. Metoapl U3BJIEYEHUSI METAIIIOB
13 JIEKTPOHHOM TEXHUKHU.

10. ITpoGaemMbl PKOJIOTUU B CBSI3U
C  pa3BUTUEM  KOMIIBIOTEPHOH
TEeXHUKH.
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