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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XUMU»

1.1. MecTo AUCHUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodeccuoHAIbHOM
o0pa3oBaTeJbHON MPOrPaMMBbI

OOmieobpazoBaTenbHas TUCHMIUIMHA «XHUMHUs» H3ydaeTcss Ha 0a30BOM ypOBHE B
o011eo0pa3oBaTeIbHOM LIMKJIE Y4eOHOro TIIaHa OCHOBHOHM Mpo¢ecCHOHaIbHOU
oOpa3oBaTeNnbHON W SBISETCS 00s3aTeNbHON 4YacThio 00I1e00pa30BaTEIHLHOIO
UKIa oOpazoBaTenbHON mporpammbl B cooTBeTcTBUM ¢ PI'OC crnenuaibHOCTH
09.02.07 «udopmanroHHble CUCTEMBI U MPOrPAMMUPOBAHHUE» KBaNU(UKALUS -
IPOTPaMMHUCT

TpynoeMKOCTh AUCITUTUTHHBI « XUMUsD» Ha 0a30BOM YPOBHE COCTAaBIsIeT 72 yaca, u3
KOTOpPBIX 64 "aca - 6a30BbIi MOYJIb (6 pa3/iesioB) U § YaCOB - MPUKJIATHON MOTYJIb
(1 pasmen), BKIIOYAKOMIHWA MOPAKTUKO-OPUEHTUPOBAHHOE  COAEpKaHUE B
cootBeTcTBUM ¢ PI'OC .

[IpuknagHoit MOMIyNb BKIOYaeT oauH pazaen. Pasmen 7 «Xumus B ObITy H
IIPOU3BOJICTBEHHOM JEATEIIBHOCTH YEJIOBEKA» PEeaau3yeTcs Ha MaTepuaye Keucos,
CBSA3aHHBIX C DKOJOTMYECKOM O0€30IIaCHOCTHIO U OLIEHKOM IOCIIEACTBUN OLITOBOU U
MPOU3BOJCTBEHHON MEATENBHOCTH Oyaymiel npogeccHOHaNbHON esITebHOCTH
oOyyJarommxcs.

[lepuon oOyueHus U pacnpenesieHue Mo ceMecTpaM OIPEACIICHBI ¢ YIETOM JIOTHKU
dbopMupoBaHUs TPEAMETHBIX PpPE3yJbTaTOB, OOMMX U MNpodecCuoHaTbHBIX
KOMIIETCHIIUM,  MEXKMPEIMETHBIX  CBSI3€M €  JOPYrUMH  JUCHUILUIMHAMU
00111e00pa30BaTeIbHOTO U 00IIENPO(ECCHOHAIBHOTO LMKJIOB YYEOHOTO IJIaHa B
cootBeTcTBHU ¢ DI'OC

1.2. lean u muIaHupyeMblie pe3yJbTaThl 0CBOCHUS JUCHUILINHbBI
1.2.1. enu u 33724y TUCUUILIAHBI

Hean:

dopMUpOBaHUE y CTYJIEHTOB MPEJCTABICHUS O XUMUYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa KaK OCHOBbl MPUHATHS pEUICHUH B
KU3HEHHBIX M IPOM3BOJCTBEHHBIX CHUTyalUsX, OTBETCTBEHHOIO IIOBEICHHS B
MIPUPOTHOU Cpelie.

3aI[a‘ll/l AUCHUIIJINHBI

1) copMupoBaTh TOHHMAaHHE 3aKOHOMEPHOCTEH TIPOTEKAHUS XHUMHUYECKHX
MPOLIECCOB U SIBJICHUW B OKPYKAIOIIEH CPEE, EIOCTHON HAYYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (POPMYJIbI HEOPTAHUYECKHX U OPTaHHYECKHUX



BEILIECTB, YPAaBHEHUS XUMHUYECKUX  peakluii, OOBACHATh HUX  CMBICI,
UHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HAaBBIKM ~ TMPOBEACHUS  MPOCTCHIIMX  XUMHYECKHX
IKCIIEPUMEHTAIBHBIX HCCICIOBAHUNA C COOJIIOJCHHEM TMPaBWJI OE€30MacHOTO
oOpallieHus1 ¢ BEIIECTBAMU U JIa0OpaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTb yMEHHs HCIIOJNB30BaTh MH(GOPMALMIO XUMHUYECKOTO XapakTepa u3
pa3IMYHBIX UCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOEH JCSITEIBHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX ITPOIIECCOB;

6) copMupoBaTh MOHUMAHHWE 3HAYMMOCTH JOCTHUKEHUN XMMUYECKOW HAYKH U
TEXHOJIOTHUM JIJIs1 pa3BUTHUA COLMATBHOM U TPOU3BOACTBEHHOM cdep.

OcHOBHbBIE TUIAKTHYECKHE eTUHUIBI (TeMbI):

Tema .1.CTpoeHne aTOMOB XUMUYECKUX 3JIEMEHTOB U IIPUPOJAa XUMUYECKOU CBS3H
Tema 2. [lepmoamueckuii 3akoH u tadnuma /.M. Menneneera

Tema 3. Tumbl XUMHUYECKUX pEAKIINI

Tema 4 DreKTpoaUTHYECKAs TUCCOIUAINS U HOHHBIM 0OMEH

Tema 5 Knaccudukarus, HOMEHKIATypa U CTPOSHHUE HEOPTaHUYECKHUX BEIECTB
Tema 6 UnenTudukanus HCOPraHUIECKUX BEIICCTB

Tema 7 Knaccudukanus, CTpoeHHe ¥ HOMEHKJIATypa OPTaHUYECKHUX BEIECTB
Tema 8 CBolicTBa OpraHMYECKUX COETUHEHMI

Tema 9 Unentudukamnus opraHMYeCKUX BEIIECTB, WX 3HAYCHUE U IPUMEHEHHUE B OBITOBOM U
MIPOU3BOJICTBEHHOM JESTEIIbHOCTU YEIOBEKa

Tema 10 .CkopocTh XMMHYECKHX pEAKLIHUN. XUMUUECKOE PAaBHOBECUE

Tema 11 IlonsiTHe o pacTBOpPax

Tema 12 HUccnenoBanue CBOMCTB paCTBOPOB

Tema 13 Xumust B ObITY U IPOU3BOJCTBEHHOM JESTEIHLHOCTH YeIOBEKA

1.2.2. Ilnanupyemble  pe3yJbTAaThl  OCBOeHHSI  001Ie00pa30BaTENbHOI
aucumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne yueOHasl MUCHUIUIMHA « XUMUS» UMEET NMpH GOPMUPOBAHUU HE
TOJIBKO OOMMX KoMmeTeHIui (Ttabmuma 1), HO W B co3gaHund 0a3bl JIs
dbopmupoBaHus MpodeccuoHaIbHbIX KOMIIETeHIIHH (Tabauia 2).



Taoauna 1.

O0mmue KoMIeTeHIINH

Kop u nanmenosanue IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCHUIIIHHBI

¢GopmMupyembIx

KOMIETeH i OO0ume JucuunjMHapHbie
OK 01. Beibupath B yacTH TPyA0OBOI0 BOCIIUTAHMS: - BIAJETh CHUCTEMOM XUMHMYECKUX 3HAHUWM, KOTOpas BKIIIOYAECT:
CIIOCOOBI peLIeHUS OCHOBOIOJIAralomue MOHATHS  (XMMHMYECKHUH  DJIEMEHT,  aToM,

- TOTOBHOCTb K TpPYyIdy, OCO3HaHHE IIEHHOCTH|
3ama4 pIIEKTpOHHAs 000JI0YKa aToma, S-, p-, d-37eKTpoHHBIE OpOUTAIN
. MacTepcTBa, TPY10JII00ue;

npodeccuoHanbHOM AaTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULATEILHOCTD,
eI TEIIbHOCTH - TOTOBHOCTD K AaKTUBHOH JICATECIBHOCTH |CTETIEHb OKHUCIIEHUS, XUMHUYEcKass CBsA3b, MOJIb, MOJSIpHas Macca,
MPUMEHUTEIHHO K TEXHOJIOTHYECKON " COIIMAJILHOM |[MOJISIPHBIN 00BEeM, YIJIepoAHbIH CKeleT, (YyHKIMOHANbHAs TpYIIa,

Pa3JIMYHBIM KOHTEKCTAaM [HAIPaBJICHHOCTH, CIIOCOOHOCTh  WHHIIMMPOBATH,PAJNKal, W30MEPHUS, H30MEPbl, T'OMOJOTMYECKHM psAJl, TOMOJIOTH,
MJIaHUPOBATh M CAMOCTOSITEIILHO BBIMOJHATH TAaKYIO[yTJIEBOJOPOJbl,  KHUCIOPOA- M  a30TCOJAEpKalllMe  COEIUHEHUS,
NeSTeIbHOCTD; OMOJIOTUYECKN AaKTUBHBIC BemeCTBA (YIJIEBOIBI, KHUPBI, OCIKH),
MOHOMEp, TMOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC

- HHTEpec K Ppa3Iu4YHbIM cdepam .
COCAMHEHUS, KPUCTAJUIMYECKAs PEIIeTKa, TUIBl XUMUYECKUX PpEaKIhi

npodeccuoHaNbHOM e TEIbHOCTH,

(OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIE,  3K30-U  DHJIOTEPMHUYECKHE,
OBJajeHHe YHHBEPCAJILHBIMH  Y4eOHBLIMH [P€AKIHMH HOHHOTO OOMEHA), PacTBOP, OJJIEKTPOJHUTBI, HEDJIEKTPOJIMUTHI,
MO03HABATEJIbHBIMY JCHCTBHSIMU: DIIEKTPOJINTUYECKAsT ~ AMCCOLMAIMS, OKHCIUTENb, BOCCTAHOBUTEINb,

CKOPOCTb XHMUYECKOM PEAKIMH, XMMHUYECKOE PAaBHOBECHUE), TEOPUHU H

a) 6a30BbIe TOTHYECKHE NEHCTBHS: 3aKOHBI (TEOpUs XUMHUECKOTO CTPOCHHUSI OpraHMYecKux BemiecTB A.M.

_ CaMOCTOSTEIBHO dbopMymupoBaTh u |byraeposa, Teopus ANEKTPOIUTUYECKOMN JIHUCCOLUALUH,
AKTYaIM3MpOBAaTH IPOOIeMy, paccMaTpuBarh eeflleproaudeckuil sakon JI.M. MeHzeneeBa, 3aKOH COXPaHCHHS Macchl),
BCECTOPOHHE; 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XUMHHM, (HaKTOJIOTMUYECKHUE

CBEJICHUSA O CBOWCTBaX, COCTaBe, TMOJYy4YCHHMH W 0O€30macHOM|

- YCTaHABIMBATh CYINCCTBCHHBIM MPU3HAK WMy cronp30BaHUM BaXKHEMIINX HEOPTAaHUYECKUX M OPraHMYECKUX BEIIECTB

OCHOBAHMA JUIsl  CPAaBHEHWA, KIACCHQUKAMM Mg GyiTy 1 IpaKTHYECKOM ACATENBHOCTH YeI0BEKa;
0000IIECHHS;
- YMETh BBISBJIATH XapaKTEPHbIE MPU3HAKA M B3aHMOCBSI3b M3YYCHHBIX|

- OHPCACTATE  HEIN  ACATCILHOCTH,  3alaBATbioggryii, NpPUMEHATh COOTBETCTBYIOLUIME IIOHATHS IIPU  OIKMCAHUH
1apaMCTPBI M KpUTCPUN UX TOCTHIKCHUS, CTPOCHYS M CBOICTB HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB U UX




- BBIABJIATH 3aKOHOMCPHOCTH M IIPOTHBOPCYHA B
[PACCMATPUBACMBIX SIBJICHUAX

- BHOCHTH KOPPEKTHUBEBI B JACATCIIBHOCTD,
OLICHMBATb COOTBETCTBUC PE3YJIbTATOB ILCIIAM,
OLICHUBATb PUCKU MOCIEICTBUM ACATCIIBHOCTH,

- pa3BHBaTh KPEaTHMBHOE MBIIUICHUE MPH PEIICHUY
PKU3HEHHBIX Tpo0eM

0) 0a30BbI€ HCCIeA0BaTEIbCKHE IeliCTBHS:

- BJIQJICTh HABBIKAMHU Y4eOHO-HCCIIEI0BATEIBCKON U
MIPOEKTHOMN JEeSTEIIbHOCTH,
paspenieHus npooem;

HaBbIKaMH

- BBISIBJISITH ~[IPUYUMHHO-CIIEICTBEHHBIE CBSI3U U
AKTyaJIM3UpOBaTh 3a/ady, BBIABUTATh THIIOTE3Y €€
pelIeHus, HaXOJUTh apryMeHTbI JUIS

TOKa3aTeNbCcTBA CBOMX YTBEpXKICHUN, 3a7aBaTh

rapaMeTpbl U KpUTEPUU PELLECHNUS,

- AHAJIM3UPOBATH IIOJYUCHHBIC B XOJC PCIICHHUA
3ala4n pPEe3yJbTaThl, KPUTHUYCCKU OLICHUBATL HX
JOCTOBCPHOCTb, IPOrHO3UPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUSX;

- YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- yMETh HWHTCTPUPOBATHL 3HAHUS W3  Pa3HBIX
MPEAMETHBIX 00J1acTel;
- BBIIBUI'ATh HOBBIC nacu, HpezmaraTb

OPUTHHAJIBbHBIC ITOAXO0AbI U PCHICHUA;

BBISIBIIATHL  B3aHMOCBSA3b XUMHUUYECKHX 3HAHHUA C
IpeaACTaBICHUAMU ApPYyTrux €CTCCTBCHHOHAYYHBIX

MPEBPAILICHU;
MOHITUSIMU
MpPEAMETOB;

n

YMCTh HUCIIOJIB30BaThb HAWUMCHOBAHHA XHUMHUUCCKUX COG,Z[I/IHGHI/Iﬁ
MEXIYHAPOJAHOIO COK03a TEOPETHYECKOW M IPUKIAJHOM XUMHUHM W
TPUBHUAJIBHBIC HAa3BaHUSA BaXKHEHUIITUX BCIICCTB (3TI/IJICH, allCTHUJICH,
rIepuH, GeHo, popManbIerus, yKCycHas KUCIO0Ta, TIUIMH, YTapHbIA
ra3, yrieKUCJbli ra3, aMMHaK, TalleHass U3BECTb, HETAllleHas H3BECTb,

UTHEBAs colla U ApPYrux), COCTaBJIATH  (OPMYJIBI
HEOPraHWYECKUX W OPraHWYECKHX BEIIECTB, YPABHEHHS XHMHYECKHUX
peakuuid, OOBICHATH WX CMBICHI; MOATBEPXKIAaTh XapaKTEpHbIE

XUMHUYECKHE CBOMCTBA BEIECTB COOTBETCTBYIOIMMHU dKCIIEPUMEHTAMHU U]
3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKLUN;

YMETh YCTaHABJIMBATh NMPUHAIECKHOCTh U3YYEHHBIX HEOPTraHUUECKHUX
M OPraHMYECKUX BELIECTB K OINpPEIEICHHbIM KjaccaM M TIpyIIam
COCMHEHUM, XapaKTEpU30BaTh KX COCTAB M BAXKHEWIIHE CBOMCTBA;
OTpEACNATh BUABl XUMHUYECKHMX CBsI3ed (KOBAJIGHTHAs, HWOHHAs,
MeTaJuIMuecKasi, BOJIOPOJHAs), KPUCTAJUIMYECKUX  PELIETOK
BEIECTB; KIACCH(PUIIUPOBATH XUMHUYECKHE PEAKIINH;

THIIBI

- chopmupoBaTh TPEACTABICHHSI: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUN
Npupoabl, B (HOPMUPOBAHMM MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€
(YHKIIMOHATBLHOM  TPaMOTHOCTH,  HEOOXOIMMOW  JJIsi  pelIeHUs
MPAKTUYECKUX 337a4 M HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpENE;

- YMeTh MIPOBOJUTH PACUYETHI MO0 XUMHUECKUM (OpPMyJIaM U YpaBHEHUSIM
XUMUYECKHX PpEaKIHWid C WCIONb30BaHUEM (DH3UYECKHX BEIHYMH,
XapaKTePU3YIONINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacCHI,
oO0beMa (HOpPManbHBIE YCIOBHUS) Ta30B, KOJMYECTBA  BEIIECTBA;

HCII0JIb30BATh CUCTEMHBIC XUMUYCCKHUEC 3HAHUA NI IPUHATHA peI_HeHI/Iﬁ




- CHOCO6HOCTL nux HUCIIOJIB30BaHUA B |B KOHKPCTHBIX JXU3HCHHBIX CUTYyaAlUAX, CBA3AaHHBIX C BCIICCTBAMH U HX
[MO3HABATEJIBHOW U COLUAIbHOM MPAKTUKE [MPUMEHEHUEM

OK 02. Mcnonp3oBath |B 00J1aCTH HEHHOCTH HAYYHOT0 MO3HAHUSA: - YMEThb IUIAHUPOBAThb M BBIIOJHATh XUMUYECKUH OKCIEPHUMEHT

COBpEMEHHBIE CPE/ICTBA (mpeBpallleHusi OPraHMYECKUX BEIIECTB IPH HArpeBaHHUM, IOIY4YECHUE
- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, .

MOKCKa, aHaIn3a 1 STUJIEHa M U3Y4YEHHE €ro CBOICTB, KAayeCTBEHHBIE peaklUH Ha
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO

MHTEpIpETAU . QIIbJIETHIbI, KpaxMall, YKCYCHYIO KHCIIOTY; JIeHaTypaiusi OelKOB MpH
Pa3BUTUA HAYKH H O6H_I€CTBGHHOI/I IMPAKTHUKHU,

nHpopManuu u HarpeBaHUU, I[BETHBIE peakUUU OENKOB; MPOBOAUTH PEAKIIMU HOHHOTO
OCHOBAaHHOTO Ha aore KYJIBTYD,

MH(pOpPMAalOHHbIE 0OMEHa, OIpEeeNATh CPeay BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIMH

TCXHOJIOTUU OJIA
BBIIIOJIHCHUA 3a1a4
npodeccrnoHabHOM
ICATCIIbHOCTHU

CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEro MecTa B
[IOJINKYJIETYPHOM MUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM
YUTATEIbCKON KYJIbTYpbI KaK CpEnCTBa
B3aUMOJICHCTBUS MEXY JIIOJIbMH U ITO3HAHUS MUDPA;

u

- OCO3HAaHUE LIEHHOCTH Hay4HOU

JACATCIIbHOCTH, TOTOBHOCTD OCYHICCTBJIATDH
IIPOCKTHYIO U

HMCCJICAO0BATCIILCKYHO ACATCIIbHOCTD

WHIWBUAYAIBHO U B TPYIIIIE;

OBiageHne  yYHHBepPCAJIbHBIMH
MO3HABATEJIbHBIMHU 1eHCTBUIMMU:

Y4eOHbIMU

B) padora ¢ ungopmanmeii:

- BJIaJCTh HAaBBIKAMU TOJyYeHHS HHPOpPMAIMU U3
WCTOYHMKOB  Pa3HbIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATh TOUCK, aHAIN3, CHCTEMATHU3AIHUI0 U
WHTEPIIPETAINI0 HHPOPMAIIMK PA3THYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

- cO37aBaTh TEKCThl B pa3iIMyYHBIX (opmaTrax ¢
y4eTOM Ha3HaueHuss HHGOpMAIMM U  IIeNeBOU
QyJIUTOpUH, BBIOMpPAst ONTUMAIbHYIO dopmy

MINOATOTAD TOIIIIA Y1 DIANY/ATIIINDATILIIL®

Ha Cylb(aT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHHUS; pelIaTh
HKCIIEpUMEHTANIbHBIE 3a1auu 1o TeMaM "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C NPABHJIAMU TEXHUKH OE30MACHOCTH TIpH OOpallieHuu C
BEILECTBAMU 1abopaTopHBEIM  00OPYIOBaHHEM;  IPEACTABIATH
pE3yNbTaThl XUMHYECKOTO JKCIIEPUMEHTa B (hOpMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIuid ¥ (hOPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHUX
[PEe3yJIbTaTOB;

n

- YMEeThb aHaJU3UPOBATh XMMHUYECKYI0 MH(POpPMAIUIO, MOJIyYaeMylo U3
pa3HBIX UCTOYHUKOB (CpencTB MaccoBoi nHpopMaruu, cetb HTEpHET N

npyrue);

BJIaACTb OCHOBHBIMH MCTOJAaMHW HAYYHOTO IIO3HAHUSA BCIICCTB W
XUMUYECKHX SIBICHUN (HAOMIoIeHWe, UW3MEpeHHe, OJKCIEPHUMEHT,
MOJICTUPOBAHUE);

- YMETb IIPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMyJIaM B ypaBHEHHSIM
XUMHNYCCKHUX peaKHI/Iﬁ C HCIIOJIB30BaHUEM q)HBI/IquKI/IX BCJINYHH,
XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacCHI,
o0beMa (HOpMaJbHBIE YCJIOBHS) Ta30B, KOJWMYECTBA BEIIECTBA;
WCTIOJIF30BaTh CHCTEMHBIE XUMHUYCCKUE 3HAHUS TSI TIPUHSATHS PEIICHHUH
B KOHKPETHBIX KHU3HCHHBIX CHTYAIlUSX, CBSA3aHHBIX C BEIIECTBAMU U WX
[MPUMCHCHUCM




- OLICHMBATh JOCTOBEPHOCTD,
uHpOpMaLlUK, €€ COOTBETCTBHE
MOpaJIbHO-ITHUYECKUM HOpPMaM;

JICTUTUMHOCTH
MMpaBOBbBIM U

- HCIIOJIb30BaTh CpEACTBA HH(MOPMAIMOHHBIX U

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOI'HUTHUBHBIX, KOMMYHUKATHBHBIX n
OpTaHHU3allMOHHBIX 3aaad C CO6JHOI[GHI/IGM

TpeOOBaHUI IPrOHOMUKH, TEXHUKH OE30MacCHOCTH,
TUTHUEHBI, pecypcocOepexeHus, MPABOBBIX U
DTUYECKUX  HOPM, HOPM  HH(POPMAIIMOHHOM
0€30MMaCHOCTH;

- BJIAaACTb HABBIKAMH pPaCIO3HAaBaHUA W 3alWUTHI

nHpopmarnuy, WHPOPMAITMOHHON  OE30MacHOCTH|
JIMYHOCTH;
OK 04. DddextuBHO |- TOTOBHOCTD K CaMOpa3BUTHIO, |- YMETh IUJIAHUPOBATh UM BBINOJHATh XUMHYECKHUUA OSKCIIEPUMEHT

B3aMOJICHCTBOBAThL U
paboTaTh B KOJIJICKTHBE
1 KOMaH/Ie

CAMOCTOATCIIBHOCTU U CAaMOOIIPCACIICHHUIO,

-OBJIAJICHUE HaBbIKAMU y4eOHO
MCCIIEI0BATENIBCKOM, IPOEKTHOM M COLUAIBHOM
e TEIIBHOCTH;

OBaagenne YHHBepCaJbHBIMU

KOMMYHUKATHBHBIMU JIeiiCTBUSIMH:
6) cOBMeCTHAasl 1esITeJIbHOCTD:

- IIOHUMATb n HCIIOJIB30BATH HpGI/IMYH_IeCTBa
KOMaH/THOW ¥ MHANBUIYyaJIbHON PabOTHI;

- TPUHAMATh LEIH COBMECTHOW JESTENbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JEHCTBUS IO

(mpeBpallleHusi OPraHMYECKUX BEIIECTB IMPH HAarpeBaHHUM, IOJY4YECHUE
STUJIEHa M U3Y4YEHHE €ro CBOICTB, KAayeCTBEHHBIE peaklHH Ha
QIbJIETHIbI, KpaxMall, YKCYCHYIO KHUCIIOTY; JIeHaTypaiusi OelKOB MpH
HATPEBAaHUU, [BETHBIC pEaKIUU OEIKOB; MPOBOAHUTH PEAKIIMH HOHHOTO
00OMeHa, OIpeNesTh CPEAy BOJIHBIX PACTBOPOB, KAYECTBCHHBIE PEAKIIMH
Ha Cylb(aT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHHUS; pelIaTh
HKCIIEpUMEHTANIbHBIE 3a7auu 1o TeMaM "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C NPABHJIAMU TEXHUKH OE30MACHOCTH TIpH OOpalleHuu C
BEILECTBAMU 1abopaTopHBEIM  00OPYIOBAaHHEM;  IPEACTABIATH
pe3yNbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (hOopMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUi ¥ (JOPMYIUPOBATH BHIBOJBI HA OCHOBE ITUX
pe3yJIbTaTOB

n

e JOCTHKCHHUIO: COCTABIIATH IIJIaH ASHCTBUH,




pacrpeneNnsiTb pojid ¢ y4eTOM MHEHHHA YYaCTHHKOB
00CYXIaTh pe3ylIbTaThl COBMECTHOU pabOTHI;

- KOODAMHUPOBaTb M  BBINOJHATH paboTy B
YCIIOBUSIX peanbHOro, BUPTYaJILHOTO 51

KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

- OCYIIECTBJIATh  ITO3UTUBHOEC  CTPATETHYECKOE
MOBEJICHUE B Pa3JIMYHBIX CHUTYaIUSAX, IPOSBIIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NMHUIIUATUBHBIM

OBnagenne YHUBEPCAJIbHBIMHA
peryJsiTHBHBIMH J1eiCTBUSIMH:

') IPUHATHE Ce0S U APYTUX JIIOAei:

- IPUHUMATh MOTUBBI U apTyMEHTHI APYIHX JIOACH
[IPYU aHAJIU3€ PE3YyNIbTATOB ACSITEIBbHOCTH;

- MPU3HABATh CBOC MPABO U MPABO JPYTHX JIOCH Ha|
OIINOKH;

- pPa3BUBATb CHOCO6HOCTB MMOHUMAaTb MUP C MO3ULNY
NPyroro 4eloBeKa,

OK 07.
CopelicTBOBaTh
COXpPaHEHHIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHmIo,
[PUMEHSATH 3HaHUS 00
W3MEHEHHUU KIIUMAaTa,
[TPUHITUTTBI
OEpEIKITUBOTO
MPOU3BOJICTBA,

A dexTUBHO

B 001acTH 3K0JI0r14e€CKOro BOCIIMTAHUA:

- cOPMUPOBAHHOCTh SKOJIOTMYECKON KYIBTYpHI,
MOHMMAHUE BIIUSHUS COIUATBHO-DKOHOMUYECKIX
MPOLIECCOB HA  COCTOSIHME  NPHUPOAHON U
COLMAIBHOW  CpeIbl, OCO3HAaHWE TJI00AJIBHOTO
XapakTepa KOJOTHYECKUX MpodieMm;

- IUIAHUPOBAaHUWE W OCYILIECTBICHUE JEHCTBUU B
OKpY’KaloIlleW Cpele Ha OCHOBE 3HAHUA LeJeH
yCTOﬁ‘IHBOI‘O Pa3BUTHUA YCTIOBCUYCCTBA,

- chopmupoBaTh TPEACTABICHHS: O XHUMHUYECKOHW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUN
npupoabl, B (HOPMUPOBAHMM MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€
(YHKIIMOHATBLHOM  TPaMOTHOCTH,  HEOOXOIMMOW It pelIeHUs
MPAKTUYECKUX 337a4 M HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpENE;

- yMeTb coOnIoaTh MpaBWJIia  SKOJOTMYECKH  LIEJIeCO00pa3HOro
MOBEJCHUS B OBITY U TPYAOBOW JEATEIBHOCTH B LENAX COXPaHCHHS
CBOErO 3J0pOBbS MU OKPYXKAWOIIEH IPUPOAHOM CpEIbl; YYHUTHIBATH
OIIACHOCTb BO3/ICHUCTBHS HA )KMBBIE OPTAHU3MBI ONPEACICHHBIX
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ENCTBOBATE B AKTUBHOE HEMPUITHE NECUCTBUN, MPUHOCSIIIUX BPEBEIIECTB, IOHUMAsi CMBICIT ITOKA3aTelIsl IPEACIbHON JOMYCTUMOMN
Ype3BhIYANHBIX OKPY>KaIOIIeH cpejie; KOHIIEHTPaLKI
CUTYyaIHUIX
- YMEHHE TPOTHO3MPOBATH  HEOJIArONpPUATHBIC
PKOJIOTUYECKHE TOCICACTBUS TPEANPUHUMACMBIX
NEWCTBUIA, IPEIOTBPAILIATh HX;
- pacmnpeHI/Ie OIlbITa NCATCIIBHOCTHU
PKOJIOTUYECKOW HAIPaBJICHHOCTH;
- OBJIAQICHUC HaBbBIKAMNU yqe6H0
MCCIIEIOBATENIbCKOM, MPOEKTHOM U  COLMAIIbHOU
ACATCIIbHOCTH,
Ta0auma 2
IIpodeccnonanbHble KOMNIETEHIIUN*
Buja Koa m HanuMeHoBanue IToxa3aTem oCBOEHHSI KOMIIETEHIIMH JucuuninHapHblie
JeATeILHOCTH KOMTIIeTeHIIMH
1M 1. K 1.1 [ Ipakmuyueckuii onvim: - YMETb UnTaTh 13, UHCTPYKLIUH, METOJUYECKUE
[IpoexTrpoBaHue |[AHAJIN3UPOBATH TPEOOBAHUS  [BBISIBIICHUE ITEPBOHAYATBHBIX TPEOOBAaHUI  [PEKOMEHJIAIIMH IIPU BBINOJIHEHUH J1a00paTOPHBIX,

U(PPOBBIX CUCTEM

TEXHUYECKOTO 3aJIaHUsI Ha
MPOEKTUPOBaHKUE LU(POBBIX
CHUCTEM

3aKa3uMKa;
VYmenus:
MPUMEHSITh METO/IbI aHATTN3a TPEOOBAHMIA.

MPaKTUYECKHUX 3a/IaHUM, PEIICHUH PAKTUKO-
OpPUEHTUPOBAHHBIX 3aJ]aHU, KEHCOB

NK 1.2

Pa3pabaTbIiBaTh CXEMBI
DJIEKTPOHHBIX YCTPOUCTB Ha
OCHOBE UHTETPAIIBHBIX CXEM

COOTBETCTBHH C TCXHHYCCKHUM
3aJaHUECM

[pa3HOM CTEIEHU UHTETPALlUH B

SHamb:

- HOMEHKJIATypy OCHOBHBIX
PaAMOAIEKTPOHHBIX KOMIIOHEHTOB, 0a30BBIX
HECYIINX KOHCTPYKIUNA PagrO3IEeKTPOHHBIX
CPEICTB;

- TpeOOBaHUS OXpaHbI TPY/AA, TOKAPHOH,
MPOMBIIUICHHOM, Y9KOJIOTUYECKON

0€30I1aCHOCTH

- YMETh UCIOJIB30BAaTh HAMMEHOBAHUSI XUMHUYECKUX
COEIMHEHUN MEXKIYHAPOJIHOI0 COK03a TEOPETUYECKON U
MIPUKJIATHOW XMMUH U TPUBUAJIbHBIE HA3BAHUS
Ba)KHEHIIINX BEIECCTB;

- YMETh YCTAHABJIMBATh NPUHALJIEKHOCTh U3Y4EHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX BELIECTB K
ONpEIETICHHBIM KJIaccaM U IpyliaM COeINHEHH,

XapaKkTEepU30BaTh UX COCTAB M BAXXHEHIINE CBOMCTBA;
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- BJIQJCTh CUCTEMON XMMHYCCKUX 3HAHUN (XMMUYCCKUI
PJIEMEHT, aTOM, HOH, MOJIEKYJIa, BAJICHTHOCTb,
DIIEKTPOOTPHUIIATEILHOCTh, (YHKIIMOHATBHAS TPYIIA,
paivKai, U30MepHs, U30MEPbI, MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, KPUCTAIINYECKAs PEUIETKA, THUIIbI
XUMHYECKUX PEAKIU, paCTBOP, JJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, AIEKTPOIUTUYECKAS JUCCOLUALIMS,
OKHCJIMTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKON
[peaKINu, XUMUYECKOE PABHOBECUE), TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUH,
(dakTosornuecKre CBEACHH O CBOMCTBAX, COCTABE,
MOJTYYCHUH ¥ 0€30TIaCHOM HMCIIOJIb30BAHUH BAXKHEHIITHX
HEOPTaHMYECKUX M OPTaHNYECKHUX BEIIECTB B OBITY U
[MPAKTUYECKOM IeSITEIbHOCTH YEJIOBEKA;

- YMEHHE pelIaTh NPAKTUKO-OPUEHTUPOBAHHbBIE
TEOPETUUYECKHUE 3aJaHUs Ha CBOMCTBA, COCTAB,
noJyueHue 1 0e30macHoe MPUMEHEHUE BEIICCTB B
MPAKTUYECKOU TESITETbHOCTH.

1M 2.
[IpoexkTupoBaHue
YIIPaBJIAIOINX
porpaMmm
KOMITBIOTCPHBIX
CUCTEM U
KOMILJIEKCOB

K 2.1

[IpoekTupoBaTh,
pa3pabaTbIBaTh U OTIAKUBATH
MPOTPaMMHBIN KOJI MOJYJIEH
YIIPABIAIOIIHAX IIPOTPAMM.

[paxmuyeckuil onvim:

- cOCTaBJICHUs (DOPMATU30BAHHBIX
ONUCAHUM PELICHUI TOCTABICHHBIX 3a/1a4 B
COOTBETCTBUU ¢ TpeboBanusimMu T3;

- pa3paboOTKU aIrOPUTMOB pPEIICHUS
MMOCTABJICHHBIX 337]a4 B COOTBETCTBUU C
TpeboBanusMu T3;

Yuenua:

- HCII0JIb30BAaTh METO/IbI U TPUEMBI
dbopMmanm3anum 3aaaq;

- HCII0JIb30BAaTh METO/IbI U TPUEMBI
QITOPUTMHU3AINY TTOCTABIICHHBIX 3a7a4;

- HCII0JIb30BaTh MPOTrPAMMHBIE MPOTYKTHI
U1 TpaMuecKoro 0TOOpaskeHUs

QJITOPUTMOB,;

- YMCHUC YCTAHABJIMBATH CBA3U MCKAY CTPOCHUCM
AQTOMOB U MOJICKYJI U X CBOWCTBaMH;

- YMEHHE PEIIATh IPAKTUKO-OPUCHTUPOBAHHBIC 3a1a4U
C MPUMECHEHUEM 3HAHUH aJTOPUTMOB PEUICHHUS;

- YMCHUC COCTABJIATH AJITOPUTMbI PCHICHUA
TEOPETUYCCKHUX M MPAKTHYECKHUX 3a71ad;

- YMEHHE MTPABUIBHO O)OPMIIATH OTYETHI O
BBITIOJTHCHHUH JTA0OPAaTOPHBIX PaboT;

- 3SHAHUC U YMCHUC TOCTPOCHUS JIOTHYCCKUX CXCM,
MOKa3bIBAIOIINX B3aUMOCBSI3H MEXY KiaccaMu
BEIIICCTB, MEXIY CTPOCHUEM U CBOHCTBAMH, MEXKIY
CBOMCTBAMH M CIIOc00aMu (001acTsIMU) MPUMEHEHUS C
VCIIOJIb30BAHUEM IIPOTPAMMHBIX IIPOAYKTOB IS

rpauIecKOro OTOOpaKCHUS;
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- IPUMEHSTH CTaHJAAPTHBIC aITOPUTMBI B
COOTBETCTBYIOIIUX O0JIACTSX;

- IPUMEHSTh HHCTPYMEHTApUH JIJIs
CO3MAaHUSI U aKTyaIU3aIHsI UCXOTHBIX
TEKCTOB MIPOTPAMM;

- IOKYMEHTUPOBATh MPOU3BEICHHBIE
NeiCTBUS, BHISIBJICHHBIC TPOOJIEMBI H
CIOCOOBI UX YCTPAHEHUS;

SHaHuA:

- METO/IBI ¥ IPUEMBI (DOpMaTU3allii U
QITOPUTMHU3AINH 33]1a4;

- aNITOPUTMBI PEIICHHS TUIIOBBIX 3324,
00J1aCTH ¥ CITOCOOBI X TPUMEHEHUS.

- YMEHHE MPUMEHSTh IPOrPaMMHbBIE TPOTYKTHI JJIs
CTPYKTYPHBIX (hOpPMYJI [0 CHCTEMAaTHYECKUM U
TPUBUAIILHBIM Ha3BaHUSIM BEILECTB;

- YMEHHE IPUMEHSTh IPOrPaMMHBIE TPOTYKTHI JJIs
CO3JJaHUsl UHTEJUICKTYAJIbHBIX KapT U OMOPHBIX
KOHCIIEKTOB 10 33JJaHHBIM TEMaM.

M 3.
TexHuueckoe
00CTyKUBaHUE U
PEMOHT
KOMITHIOTEPHBIX
CHCTEM U
KOMILIICKCOB

MK 3.1

[Ipon3BOAUTH KOHTPOJIb
[1apaMeTpOB, IUATHOCTUKY U
BOCCTAHOBJICHHE
paboTocrmocoOHOCTH

1 (PPOBBIX YCTPOUCTB
KOMITLIOTCPHBIX CUCTCM U
KOMILIIEKCOB

Ymenus:

- BBITIOJIHATD MOKUCK 1€(PEKTOB U
HEHCIIPAaBHOCTEN IIU(PPOBBIX YCTPOHCTB; -
cOOJII01aTh TEXHUKY O€30MaCHOCTH U
MPOMBINIICHHON CAaHUTAPUU TIPU
MPOBEICHUH PadoT.

- 3HaHUE CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB;

- YMEHUE 110 HA3BAHUIO ONPEIEIIATh KIIACC BELIECTB U
ONMCBHIBATh BEIIECTBO, IPOTHO3UPOBATH €r0 CBOMCTBA
[IPU OIIPEJECIICHHBIX YCIOBUSAX;

- UMETh MpeJICTaBlIeHHE 0 paboTe ¢ BELIECTBAMH Pa3HbIX

KJIaCCOB OIIACHOCTH,

- YMEHHE pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIE 3a/1aHUs

Ha UJCHTU(UKAIUIO, XapaKTEPUCTHKY U

POTHO3MPOBAHNE CBOWCTB BEIIECTB.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JUCHUAIJINHBI «XUMMU S
2.1. O0beM TMCHUILVIMHBI M BUIBI Y4eOHOH padoThI

Bun yuyeOHoit padoThI

O0BeM B yacax

O0bem o0pa3oBaTeJIbHON MPOrPAMMBI IUCHHUILIIMHBI 72
B T.Y.

OcHOBHOE coJiep:KaHue 60
B T. U.:

TEOPETHUECKOE 00yUeHNE 32
MPAKTUYECKUE 3aHATHUS 28
1ab0paTOpPHBIC 3aHITHUS 12

AtTtectanus (1uddhepeHIpoBaHHBIN 3a4eT)
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1.2. TemMaTH4ecKHii IUIaH U COJIEPKAHNE JTUCHUILTHHBI

dDopmupyem
HaumenoBanue Conep:xanue yueOHOro Marepuasa (OCHOBHOE H PO ecCHOHAIBLHO-OPMEHTHPOBAHHOE), O0bem bie
pa3aeaoB U TeM 1200paTOpPHBIE H NPAKTHYECKHE 3aHATHS, IPUKJIAJXHON MOTY/Ib yacop |KOMIETECHIM H
1 2 3 4
OcHoOBHOe coep:kaHue 64
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHOBHOE co/iepKaHue 4 OK 01
CrpocHue aTOMOB  [TeopeTHuecKoe 00yueHHe 2
XUMHYECKAX
JIEMEHTOR a |CoBpeMeHHas Mozenb cTpoeHHst aroma. CHMBOIMYECKUH A3bIK  XUMHH. XUMHYECKHH OIIEMEHT.
npuposa DneKTpoHHas: KoHpurypamus aroma. Kiaccupukanus XuMIYECKUX JIEMEHTOB (S-, p- d-ameMeHTHI). )
K UMUYecKoil crsiu |DAICHTHBIC AJIEKTPOHBI. BanentHocTs. DNeKTpOHHAas npupoza XHUMHYECKOMN CBSI3H.
DIEKTPOOTPUIIATEIEHOCTh. BUIBI XUMUYECKOW CBS3H (KOBAJICHTHAS, MOHHASI, METAJUIMYECKas, BOJOPOIHAS )
1A f‘]‘[f\f‘f\ﬁLT fayal r\ﬁnq')nnauna
[IpakTuyeckue 3aHATHS 2
Pelienue 3ajlaHiii HA UCIOJIb30BAaHUE XMMHUYECKON CUMBOJIMKU M Ha3BaHWW COCAUHEHHUIN MO HOMEHKJIATYpPE HK 1.1
MEXIYHAPOJAHOTO COI03a TEOPETUUECKON M MPUKIAAHON XUMHUH U TPUBUAIBHBIX Ha3BaHUU NIl COCTaBICHUS K 1.2
XUMUYECKHX (OPMYN JBYXaTOMHBIX COCIUHEHHH (OKCUAOB, CyTb(UAOB, THIPHAOB M T.I.) U JAPYTUX
HEOPraHUYECKMX COEJUHEHHH OTIENbHBIX KIACCOB. 5 MK 2.1
[IpakTUyeckre 3aaHus Ha YCTAHOBJICHHWE CBS3W MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX JJIEMEHTOB H
MEePUOIUYECKIM H3MEHCHHEM CBOMCTB XMMHYECKHX D3JIEMEHTOB W WX COCIUHEHUM B COOTBETCTBUH C
nosjoxxkeHueM [lepronueckoi CUCTEMBI.
Tema 1.2. OCHOBHOE coJiepKaHue 2 OK 01
[lepuoauyeckuii  [IlpakTHYeCKHe 3aHITHS 2 OK 02
3aKOH U Ta0muIa
[lepuoanueckas cucteMa xumudeckux 3nemeHToB .M. Menneneesa. ®usnueckuii cmpica [lepuoaundeckoro 2

J[.11. MenneneeBa

3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU
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IMPOCTBIX U CJIIOKHBIX BCHICCTB B COOTBCTCTBUU C IMOJIOKCHUCM XUMHYCCKOI'0 3JICMCHTA B HepI/IOI[I/I‘IeCKOI\/'I
cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue llepuoanyeckoro 3akona /.M. Menneneesa. [Iporaossr
JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pemnennie npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI Ha XapaKTepU3allii0 XUMHUYECKUX

PIEMEHTOB «MeTauimueckue / HEeMETATMYECKHEe CBOWCTBA, JJIEKTPOOTPUILIATETHHOCTh XUMHYECKHX
PJIEMEHTOB B COOTBETCTBUM C HMX DBJEKTPOHHBIM CTPOCHHUEM M IIOJIOKEHHUEM B MNEPUOJUYECKON CUCTEME
xumudeckux 3semenToB J[.1. MeneneeBa»

IIK 1.1
IIK 1.2
IIK 2.1

Pa3zgen 2. Xumnuec

KHe peaknun

10

Tema 2.1. Tumnel
XUMHYECKAX
[peaKkuuii

OcHOBHOe co/lep:KaHue

Teopernyeckoe o0yueHue

Knaccupukanuss ¥ THINBI XMMHYECKHX PpEaKIUi ¢ ydacTHeM HeopraHuueckux BemiecTB. CocTaBieHHe
YpPaBHEHHMH peakuuii COeAMHEHHs, Pa3IOKEHHs, 3aMEIICHHsI, OOMEHa, B T.4. peaKIiil TOPeHUs, OKUCIICHUS-
BOCCTaHOBJICHUS.

YpaBHeHHs] OKHUCIIEHUS-BOCCTaHOBJIeHHs. (remneHb okuciaeHUs. OKHUCIUTENb U BOCCTAHOBUTEINbD.
CocraBiieHHe ¥ YypaBHUBAHUE OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIMI METOAOM 3JIEKTPOHHOTO
OanmaHca. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE PEAKIUU B TMPUPOJE, MPOU3BOACTBEHHBIX IIpoIEccax U
PKU3HEIESTeIbHOCTH OPTraHU3MOB

IIpakTu4yeckue 3aHATHS

KosnyecTBeHHBIE OTHOIIICHUS B XMMHMU. OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHMHH H pacCyCThI 110

YpaBHEHHUSAM XMUMHUYECKUX peakiuil. MoJib Kak eIMHHUIIa KOJMYeCcTBa BellecTBa. MonsipHas Macca. 3aKOHBI
COXPAaHEHUS MacChl W JSHEPTruu. 3akoH ABorajapo. MoispHbli 00beM Ta3oB. OTHOCUTENbHAs TUIOTHOCTH
ra3oB PacueThl M0 ypaBHEHHSM XUMHUYECKHX PEAKIMU C MCTOJIh30BAHHUEM MacChl, 00beMa (HOpMabHBIC
YCJIOBHS1) Ta30B, KOJIMYECTBA BEILIECTBA

OK 01

IIK 2.1

OcHOBHOe co/lep:KaHue

OK 01

16




TPUBUAJILHOW HOMEHKJIATYPE.

Tema 2.2. [Teopernyeckoe o0yyeHune 2 OK 04
ONEKTPOJIUTHYECKA -
4 HCCOWHALNS 1 Teopust >IEKTPOIUTHYECKON aucconuanuu. MOHBL. DIIEKTPOIMTHI, HEXIEKTPONUTHL. Peakiuu HOHHOIO MK 1.2
OHHEI OGMEH oOMeHa. CVOCTaBneHHe peakuuii HOHHOTO 0OMEHa MyTeM COCTABJICHHS WX MOJTHBIX U Cf)KpaH_IeHHHX MOHHBIX ) K 2.1
ypaBHEeHH. KHCTOTHO-OCHOBHBIE peakiny. 3a/IaHus HAa COCTABICHUE MOHHBIX PEaKInit
IK 3.1
JlabopaTopHble 3aHATHSA 2
JIaGopaTopnast pabota “THUIbl XUMUYECKUX PEeaKIuii”.
VccnenoBanue TUIMOB (IO COCTaBY M KOJMYECTBY HCXOIHBIX M OOpa3ylOIIMXCS BEIIECTB) M MPHU3HAKOB 4
XUMHUYECKUX peakuuii. [IpoBeneHne peakiuii HOHHOTO OOMEHa, ompeiesieHHue cpeibl BOJHBIX PacTBOPOB.
3aaHus HA COCTABJICHUE MOHHBIX PEAKIIH.
Paznea 3. CTpoeHuUe U CBOMCTBA HEOPraHUYECKHUX BeLECTB 16
Tema 3.1. (OcHOBHOE colep:KaHHue 4 OK 01
Knaccudukanms, T 5 3 OK 02
HOMEHKIATYpA U eopeTHYecKoe odyueHue
CTPOCHHE [Mpenmer Heopranmdeckoi xumuu. Kitaccuukaius HEOPraHHYECKHX BemiecTB. IIpocThle M CIIOKHBIE
HCOPTaHUICCKUX  \pemrectBa. OCHOBHBIE KIACCHI CIOKHBIX BELIECTB (OKCHIBI, THIAPOKCHIIBI, KUCIOTHI, COJH). B3anMoCBsA3b
BCILCCTB HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOsSHUS BellecTBa. Kpucraminueckue U aMop(HbIC BEIIECTBA.
Tunel KPUCTAJUTMUECKUX PEIICTOK (aToMHasl, MOJEKYJSpHas, HMOHHAs, MeTa/uindeckas). 3aBHCHMOCTh 2
(u3MYecKUX CBOMCTB BelIECTBA OT THUIA KPUCTAJUIMYECKOM pEIIeTKH. 3aBUCUMOCTh XUMHUYECKOU
AKTUBHOCTH BEIIECTB OT BHJAa XHUMHYECKOW CBSI3M W THMA KPUCTAJUTMUECKON pemeTku. [IpudmHbL
MHOT000pa3us BEIIECTB
IIpakTu4yeckue 3aHATHS 2
HomeHKkaTypa HEOpraHUYeCKUX BEIIECTB: HAa3BaHUE BEIIECTBA MCXOJS M3 UX XUMUYECKOW (OPMYIBI HIIU K 1.2
COCTaBJICHHE XUMHUYECKOW (hOpMYJIBI MCXOJs M3 Ha3BaHMs BemecTBa 1o MexayHapoaHou (MIOITAK) wumm 2 ’
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Pemrenne mpakTHYSCKUX 3aJaHui MO KiIacCH(PUKAIMK, HOMECHKIATYPE M XUMHUYCCKHM (hopMynam

HEOPTaHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB (yrapHbBIN Ta3, YIIIEKUCIbIN ra3, aMMHaK, raiieHas U3BecTb,
HeraimieHasi U3BECTh, IUThEBAsI COJla U JPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKUX BEIIECTB,
ONPEACIISITH IPUHAIIEKHOCTD K KJIACCY.

VcTounnku xumudeckoir nHGopmammu (CpecTB MaccoBoil nHpopmaiuu, cetb MatepHer u npyrue). [Touck
MH(pOpMAaLIUY TI0 Ha3BaHUSAM, UICHTH(PHUKATOpaM, CTPYKTYPHBIM (popmysiam

Tema 3.2. dusuko
XUMHUYECKHE
CBOICTBa

HEOPraHUYECKUX
BEILIECTB

OcHOBHOe co/lep:KaHue

Teopernyeckoe o0yueHue

Mertamnel. O0ure puznyeckre 1 XuMHUIecKue cBOMCTBa MeTauioB. CriocoObI OTy4YeHuUs. 3HaueHHe
METAJIJIOB U HEMETAJJIOB B MPUPOJE U JKU3HEIEATENBHOCTH YeJI0BEeKa U opraHu3MoB. Koppo3us meramios:
BUIbI KOPPO3UH, CITOCOOBI 3alIUTH METAIIJIOB OT KOPPO3HHU

Hemetamnel. O0mue Gu3ndeckne U XUMUYECKHE CBOWCTBA HEMETAIIOB. THUIIUYHBIE CBOMCTBA HEMETAIIOB
IV- VII rpynn. Knaccudukanus v HOMEHKIATypa COeAMHEHUN HeMeTauioB. KpyroBopoThl OHOTE€HHBIX
PIIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BELIECTB (OKCHUIOB, THIAPOKCHIIOB, KHCIOT,
coieid W Ap.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIAWHEHHH,
BBICIIMX OKCUJIOB U TUAPOKCHIOB

IIpakTuyeckue 3aHATHS

CocTaBiieHre ypaBHEHUN XUMUYECKUX PEaKIUi C y4acTUEM IMPOCTHIX U CIIOKHBIX HEOPTraHUYECKUX

METaJIJIOB U HEMETAJIJIOB; OKCHJIOB METAJIIOB, HEMETAIJIOB U aM()OTEPHBIX IJIEMEHTOB; HEOPTaHUIECKUX
KHCIIOT, OCHOBaHUM M aM(OTEPHBIX THAPOKCUIOB; HEOPraHUUECKUX COJIeH, XapaKTepU3YIOIINX UX CBOMCTBA.

Perrenne mpakTUKO-OPUEHTUPOBAHHLIX TEOPETUIECCKUX 3aIAHNI Ha CBOMCTBA, COCTAB., HOIVICHUE B

0e30IacCHOE MCIIOJIL30BAaHNE BaXKHEHIIIMX HCOPTraHNYCCKUX BCIICCTB B 6I>ITy n HpaKTquCKOﬁ JACATCIBHOCTH
YJCJIOBCKA

OK 01
OK 02

IIK 1.1
IIK 1.2

IIK 2.1
IIK 3.1

OcHOBHOe co/lep:KaHue

OK 01
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Tema 3.3. JlabopaTopHbIe 3aHATHUS 2 OK 02
W nentuduxarms
JlaGopaTopHas pabora «neHTH(UKAIM HEOPIraHUIECKUX BEIIECTBY. OK 04
HEOpPraHUYECKUX
BCIIICCTB Pemienue SKCIEpMMEHTANBHBIX 3aJa4 [0 XHWMHYECKMM CBOWCTBAM METAUIOB W HEMETAJUIOB, IO
pacro3HaBaHUIO U MOIYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAJIJIOB. K 1.1
) .
Vnentudukanuss HEOPraHWYECKHUX BELIECTB C HCIOJb30BaHMEM HX (U3HKO-XMMHUYECKUX CBOMWCTB, K 1.2
XapaKTepHBIX KaYeCTBEHHBIX peakiuii. KauecTBeHHbIE peakliuy Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHUS K 2.1
Pasznea 4. CTpoeHue U CBOMCTBA OPraHMYEeCKUX BelleCTB 24
TeMma 4.1. (OcHOBHOE CcO/lep:KaHHE 4 OK 01
Knaccudukanms,
Teopernyeckoe o0yueHue 2
CTPOEHHUE u
HOMCHKIIaTypa [losiBeHue M pa3BUTHE OpraHUYecKodl Xxumuu kak Hayku. IIpeamer opranuueckoil xumuu. Mecto u
OPTaHMYCCKUX 3HaYeHHUE OPraHMYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HayK.
BEILIECTB
XHMMHUYECKOE CTPOCHHE KaK NOPANOK COEAUHEHUS aTOMOB B MOJIEKYJE COIJIACHO HUX BAJEHTHOCTH.
OCHOBHBIE TOJIOXEHUS TEOPUM XMMHUYECKOIO CTPOEHMsI OpraHudeckux coeauHeHuit A.M. Byrtaeposa.
YTiaepoHblid CKEIET OPraHuYeCKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO CTPOCHHUS
MouteKyJ1. i3oMepust U U30MepBI. 2
[Tonatue o ¢pyHkunoHanpHOU rpynme. Pagukan. [IpuHIMIB K1accupUKAIME OPTaHUYECKUX COCAMHEHH.
MexayHapoiHasi HOMEHKIJIATypa M HPUHIUIBI HOMEHKIATYpbl OpraHW4eckux coenuHeHuil. [lonsrue 00
Q30TCOJEpKAIINUX COCIUHEHUSAX, OMOJIOTrMYEeCKH aKTUBHBIX BelllecTBax (YIJieBoAax, *Upax, Oenkax u 1p.), MK 1.1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO) K 1.2
IIpakTu4yeckue 3aHATHS 2 MK 2.1
HoMeHknatypa OpPraHMYeCKMX COEAMHEHUI OTAETbHBIX KJIACCOB (HACBHIIICHHBIC, HEHACHIIICHHBIE U [IK 3.1
ApOMaTUYECKHE YIJIEBOJIOPOJBI, CIUPTHI, (EHONBI, ANbACTUIBI, KETOHbI, KapOOHOBBIE KHCIOTHI U JIp.) 2

CocTaBiieHHE TOJTHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYII OPTraHUYECKHUX BEIIECTB OTJCIBHBIX KJIACCOB,
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WCTIOJNB3yss WX Ha3BaHWs 10 CHUCTEMAaTHYECKOW ¥ TPUBHAIBGHOW HOMEHKIAType (ITHJICH, alleTHIICH,
runepuH, ¢eHos, ¢GopManbIerua, YKCyCHas KHCJIOTa, TIUIUH). PacueTsr mpocreiimedt  GopMybl
OpPraHUYECKOI MOJEKYJIbI, UCXO/S U3 JIEMEHTHOro cocTaa (B %)

Tema
CBoiicTBa
OpraHu4eCKHUX
COCIMHECHHU N

4.2.

OcHOBHOe co/iep:KaHue 12
Teopernyeckoe o0yueHue 6
@DU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKHX COCIMHEHHMH OTIENbHBIX KIJIAcCOB  (OCOOEHHOCTH
KJacCcU(PUKAMU ¥ HOMEHKJIATYpbl BHYTPH KJIacca; FOMOJIOTHYECKUN sl U obmas ¢opmysa; U30MEpHUs;
(u3nvecKkre CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOMYyYCHHUS):

- TpeleNbHbIC YIJIEBOAOPOAbI (AIKaHBl M LHMKIOAJKaHbl). ['OpeHne MeraHa Kak OJMH M3 OCHOBHBIX
MCTOYHHUKOB TEIJIa B MPOMBIIIJICHHOCTH U ObITy. CBOMCTBAa MPHUPOTHBIX YIIEBOJOPOIOB, HaXOXICHHUE B
[IPUPOJE U IPUMEHEHHUE AJIKAHOB; 5
- HempezenbHbIe (aJKEHbI, AIKMHBI U aJKaJUEHBI) U apOMaTHYECKUe yriieBoaopoabl. ['opeHue ameruieHa

KaK MICTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHM ISl CBAPKH U PE3KU METAJIJIOB

- KHCJIOPOJCOIepKaIlue COeTuHeHNs (CUPTHI M (hEeHOJbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aTbACTUIB U
KETOHBI, )KUPBI, yriaeBosl). [IpakTruueckoe mpuMeHEeHHE STUIICHTIINKOIIS, IIIHLepuHa, ¢peHona. [Ipumenenue
dbopmanpaernia, aneTaabAerHIa, YKCYCHOM KHCIOTHL. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT. 2
Morolue CBONCTBAa MbLIA

- a30TcoJepKallie COSAMHEHUS (aMHUHBI M aMUHOKHCIOTHI, Oenku). BbICOKOMONEKYIIpHbIE COCTUHEHUS
(cuHTeTHYECKHE W OMOJIOTUYECKU-aKTHBHBIC). MOHOMED, MOIUMEpP, CTPYKTYpHOE 3BeHO. [lonmmepusanus
ATHJIEHA KaK OCHOBHOE HaIllPaBJIEHHUE €r0 UCIOJIb30BaHNU. 2
['eHeTHYeCKas CBA3b MEXKAY KJIAaCCAMHM OPraHUYECKUX COCIUHEHUN

IIpakTu4yeckue 3aHATHS 4
CBoiicTBa OpPraHMYECKUX COCIMHEHMH OTIENbHBIX KJIAcCOB (TpUBHAIbHAs M  MEXKIyHapoaHas
HOMEHKJIATypa, XMMUYECKHE CBOICTBA, CIOCOOBI MOJYYEHHUs): HpeeibHble (aJKaHbl M IMKIIOAJIKAHBI), )

HerpeaeabHble (AJIKEHbI, aIKUHBI U aJKaJWeHbl) U apOMaTHYECKHUE YTIIEBOJOPOIbI, CIUPTHI U (PEHOIIBI,

Kap6OHOBBIe KHCJIOTHI U 3(1)I/Ipbl, AIBACTUABI U KCTOHBI, dAMUHBI 1 aAMHUHOKHCJIOTBI, BBICOKOMOJICKYJIAPHBIC

OK 01
OK 02
OK 04
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COCTaBJICHHE YPABHEHMM XUMHYECKHX DPEAKIHUI C y4yaCTHEM OPraHMYECKUX BELECTB HAa OCHOBAHMM HX|
COCTaBa ¥ CTPOCHMUS

CocTaBiieHHEe CcXe€M peakuuid (B TOM 4HCI€ MO MPEAJIOKEHHBIM LENOoYKaM IPEBpALICHMUI),

XapaKTepU3YIOMINX XUMHUYECKHE CBOMCTBA OPraHMYECKUX COECIUHEHUI OTIENbHBIX KJIAaCCOB, CIIOCOOBI MX
MOJYy4YEeHUsT W Ha3BaHUE OPraHUYeCKHX COEAMHEHUH [0 TPUBHAIBHOM WM  MEXIyHApOIHOU
CUCTEMATUYECKON HOMEHKJIATYpE.

PerieHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMl HAa CBOMCTBA OPraHUYECKHUX COECAUHEHMIL

NTHTATEHEIXY KTTACCOR

JlaGoparopHas pabdora

JlaGopaTtopnas pabota “IIpeBpareHust OpraHMueCKUX BEIIECTB MPU HarpeBaHuu'.

[TonydeHue 3TUIEHA U U3YYEHUE €ro CBOMCTB. MoIeIMpOBaHUE MOJIEKYJ U XMMUUYECKUX MPEBPAILICHUI Ha
[puMepe 3TaHa, STUJIeHa, alleTHUIIeHa U JIp.

Tema 4.3.

W nentuduxarms
OpraHUYECKUX
BEIIECTB, X
3HAUCHUE u
MIPUMEHCHHE B
OBITOBOM u
[MPOU3BOJACTBEHHOMN
MeITEILHOCTU
yeJI0oBEKa

OcHOBHOe co/lep:KaHue

Teopernyeckoe o0yueHue

bruooprannueckue coenuneHus. [IpuMmenenne u 6uonornyeckas poib yriaeBoJaoB. OKUCIEHUE YTIIEBOJIOB -
MCTOYHMK DHEPTUH KUBBIX OpraHu3mMoB. O0IacTH MPUMEHEHUSI aMUHOKHUCIIOT. [IpeBparienust 6enKkoB MUIIN
B opranu3me. buonornyeckue QyHkiuu OenxoB. buonornyeckue ¢QyHkKiuu xupoB. Ponb oprannmueckoin
XMW B PEIICHUH MPOOJIeM MUIIEBON 0€301acHOCTH

Posib OpraHn4eckoil XUMUHM B PELICHUU MPOOJIeM dHEpreTHYecKoi 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBI,
CO3/aHUM HOBBIX MAaTE€pUAJIOB, HOBBIX MCTOYHHMKOB JHEPIHMM (QJIbTEPHATUBHBIE HCTOYHUKHU DHEPIUH).
OnacHOCTp BO3JCHCTBHSI Ha JKMBBIE OpPraHM3Mbl OpPraHMYECKHX BEIIECTB OTHAEIbHBIX KJIACCOB
(YrsieBoAOpObl, COUPTHI, PEHOIIBI, XJIOPOPraHUUYECKHE MPOU3BOIHbIE, aIbACTUABI U AP.), CMBICI ITOKa3aTes]
[pEAEIIBHO JOMMYCTUMOM KOHLIEHTpaluu

JlabopaTopHble 3aHATHSA

Jlaboparopuas padota: “UneHTudukamnusi OpraHn4ecKuX COCTUHEHUI OTACTbHBIX KJIacCOB”

VneHTudukaniss OpraHndeckuX COCIWHEHMH OTAENbHBIX KIAccoB (Ha NMpHMEpe albJeruioB, Kpaxmala,

YKCYCHOW KHCJIOTHI, OEJIKOB U T.II.) C UCIIOJIb30BaHUEM MX (PU3UKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX

OK 01
OK 02
OK 04
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KaueCTBCHHBIX peakiuil. JleHaTyparus O6enka npu HarpeBanuu. [[BeTHbIe peaknuu 0eKoB. Bo3HUKHOBEHHE
QHAJIMTUYECKOTO CHUTHAJla C TOYKU 3PEHUS XUMHUYECKMX IIPOIECCOB NpPHU MPOTEKaHWU KaueCTBEHHOIL
[peaKiuu, MO3BOJISIONIEH UIEHTUDUIIUPOBATE MPEI0KEHHbIE OPraHUYEeCKUE BEIlleCTBa

Pa3znea S. KuHeTnyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNSI XUMHYECKUX PeaKuni
Tema 5.1.CxopocTts|(OCHOBHOE cOiepKaHHe OK 01
XUMHYECKHX
N Teoperuueckoe o0yueHne OK 02
peaxKiuii.
XumuecKoe CKOpPOCTh PpEaKluH, €€ 3aBHCHUMOCTh OT pa3IUYHBIX (DAKTOPOB: MPHPOABI PEATHUPYIOIINX BEIIECCTB,
PABHOBCCHC KOHILIEHTPALUK PEarkpyIOIINX BEIIECTB, TEMIIEPATYPhI U IUIOMIAAH PEAKIIMOHHON MOBEPXHOCTH. TeIIoBbIE
A (HEKTHl XUMUYECKUX peakuuid. JK30- U S3HI0TEPMHUYECKHE, PEaKIIH.
OOpaTuMocTh peakiuid. XMMUYECKOE PABHOBECHE U €r0 CMEIICHHE IO/ JACHCTBUEM Pa3IMUHBIX (PaKTOPOB
(KOHIIEHTpAIHsI PeareHTOB MM MPOAYKTOB peaKkluy, AaBJICHUE, TEMIepaTypa) i CO3AaHUs ONTHUMAaIbHBIX
YCJIIOBUH IIPOTEKaHUs XUMHUUeCKuX npoueccos. [Ipunnun Jle [larense
IIpakTHYeckue 3aHATHS OK 01
PelieHue nMpakTHKO-OPUEHTHPOBAHHBIX 33aHU HA aHAU3 (HAKTOPOB, BIUSIIONIMX HA U3MCHEHHE CKOPOCTH OK 02
XMMHAYECKON PEaKlMH, B T.4. C TMO3ULUH HKOJOTHUECKHU IeIeCO00pa3HOro MOBEACHHS B OBITY U TPYIOBOH K 1.1
NEesITeIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/I0POBBS M OKPY’KaIoLel MPUPOTHOM Cpeibl. ’
. K 1.2
PenieHue mpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHU Ha npuMeHeHue npuniuna Jle-lllarenbe nia HaXO0XIECHUS
HAIpaBJIEHUsI CMEILIEHUs] PABHOBECUSI XMMHUECKON peakluy U aHaau3 (HaKkTOpoB, BIUAIOMIMX HA CMEIIECHUE
XMMHUYECKOT0 PaBHOBECHS
Paznea 6. PacTBOpBI
Tema 6.1. OcHOBHOe co/iep:KaHue OK 01
OK 02

Teopernyeckoe o0yueHue
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[TonsiTue o [PactBopenue kak (uznko-xumuueckuii mpouecc. PactBoprl. CrnocoObl HPUTOTOBIEHHS PACTBOPOB. OK 07
pacTBopax PactBopuMocTb. MaccoBasi 10Ji1 pacTBOPEHHOT0 BemiecTBa. CMBICH MOKa3aTeNs MPENebHO IOMYCTUMOI
KOHIIEHTPALUU U €0 HCTIOJIb30BAaHHUE B OI[EHKE KOJOTHYECKOM 6€30MacHOCTH.
[IpaBmia HKOJOTHMYECKH I€1€CO00pa3HOr0 TMOBEJACHHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IENSIX
COXPAHEHUs CBOErO 3J0POBbS M OKPYKAIOLIEH NMPUPOJHON CpEAbl; OMACHOCTh BO3JICHCTBUS Ha YKUBBIC
OpraHU3MBbI OTPEJICIIEHHBIX BEIIECTB.
PereHrie mpakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHWii Ha PACTBOPHI, HUCIOIb3yeMbIe B OBITOBOM W
MMPOU3BOJICTBEHHOM JESATEIHHOCTH YEIOBEKA
Tema 6.2. |(OcHOBHOE coaepxaHmne OK 01
Hccnenoanue OK 02
CBOICTB pacTopos 11200paTOPHbIE 3AHATHS
JlaGopartopHas pabora «[I[pUroToBIeHHE PACTBOPOBY. OK 04
[IpuroToBneHue pacTBOpPOB 3aJaHHOM (MaccoBOM, %) KOHLIEHTpalMH (C NPaKTUKO-OPUEHTHUPOBAHHBIMU
BOIIPOCaMH) U OTIpeZiesieHUe Cpeibl BOJAHBIX PACTBOPOB.
Perienue 3a/1a4 Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccrnoHaIbHO-OPUEHTUPOBAHHOE CO/lePKaHUeE (CoAep:KaHue MPUKJIATHOTO MOYJIfA)
Paznmen 7. XuMus B ObITY M IPOM3BOICTBEHHOM AeSITEJIbHOCTH YeJI0BeKa OK 01
Tema 7.1. Xumus B{OCHOBHOE coiep:KaHHe OK 02
OBITY U
. [Teopernueckoe o0y4yeHnue OK 04
[IPOU3BOJICTBEHHOMN
= = = OK 07
ACATCIIBHOCTH Hogeiimme AOCTHKECHHUS XUMUYECKOW HAYKM U XUMHYECKOH TEeXHOJIOTWH. Poilb XMMUU B oOecnedeHuu
[1CTIOBCKa PKOJIOTUYECKOM, IHEPreTUUECKOW W MUIIeBON 0e30MacHOCTH, pa3BUTHM MeauuuHbl. [IpaBuia moucka u IK 1.1
aHAIIM3a XUMUYECKOW MHPOPMAIIUU U3 PA3IUIHBIX UCTOYHHKOB (HaydHas W ydeOHO-HaydHas JTUTEepaTypa, K 1.2
CpeacTBa MaccoBoi MH(pOpMaLUH, ceTh IHTEepHET) ’
K 2.1
I[IpakTu4eckue 3aHATHSA
P MK 3.1

[Touck 1 aHayIU3 KEWCOB O MPUMEHEHUN XUMUYECKUX BEUIECTB U TEXHOJIOTUM 6 fvimy u ¢ yuemom 0y/lywieii

npogheccuonanbHol 0esmeabHOCMU RO MeMam: KPacKu, CTEKII0, KEpaMUKa, MaTEePUAIIbI [Tl AJICKTPOHHUKH,
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HaHOMATCpHAJIbl, TCKCTHJIbHBIC BOJIOKHA, HCTOYHHUKHW SHEPTHUHU, OPraHUYCCKHUEC U MUHCPAJIBHBIC y,I[O6peHI/I5[,
VICKApCTBCHHBIC BCIICCTBA, OBITOBAsT XUMUS.

3ammuta: [IpencraBienue pe3yabTaToB pelieHus KecoB B hopMe MUHU-IOKIA A C PE3CHTAIlUEH, BH]ICO0-
poJHKa, pa3pabOTKU MaKeTa caita u Jp.

ATTecTanus no gucuunianne (1uddepeHUPoOBaAHHBIH 3a4€T)

Bcero

72
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3. YCJIOBUS PEAJIN3ALINA MMPOTPAMMBI
OBIIEOBPA3OBATEJIBHON TUCHUTIIMHBI

3.1. TpeOoBanus K MHHHUMAJILHOMY MATEPHUATbLHO-TEXHUYECKOMY
odecreyeHnIo

Jns  peanuzanu  TpOTpaMMbl  JAUCIHUIUIMHBI  TPEAYCMOTPEHBI  CIIEIYIOIINE
CeIMaIbHBIC IOMEIICHUS: YIeOHbIN KaOMHET XUMHUH U XUMUYECKasl TAOOpaTopus.

O6GopynoBanne yueOHOro kKaduHeTa (HALJIAAHbIE IOCOOMS): Ha0OPBI
IIAPOCTEP’KHEBBIX MOJEJECH MOJIEKYJ, MOJENN KPUCTAUIMYECKUX PEIIETOK,
KOJUICKITUHU TIPOCTHIX M CIOKHBIX BEIIECTB W/UJIN KOJUICKITUU TTOJIMMEPOB; KOJIICKITHS
TOPHBIX MOPOJI U MUHEpaJIOB, Tabiuia MeHneneeBa, yueOHble (GUIbMBI, TU(POBBIE
o0OpazoBaTeNbHbIE PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHsi: KOMIIBIOTEP C YCTPOUCTBAMHU BOCIIPOU3BEICHUS
3BYKa, MYJIbTUMEINA-ITPOECKTOP C IKPAHOM.

OO6opynoBanue J1adopaToOpuM: MUHUMAJBHBIA HAa0Op PEAKTHUBOB U XHWMHUYECKOU
MOCY/IbI.

3.2. NudopmanuoHHoe odecriedeHHe peaju3anuu NporpaMmMbl
[lepeyensb yueOHBIX M3MaHUI, THTEpHET-PECYPCOB, JIOMIOJHUTEILHOUN JINTEPATYPHL:

3.2.1. IlepeyeHb OCHOBHOM U JIONIOJHUTEIBHON JTUTEPATYPHI:

OcHoBHas JUTEPATYpA.

1. Epoxun FO.M., Kopanera M.b. Xumusa nnsa npodeccuid U crnenuaibHOCTEH
TEXHUYECKOTO U ECTECTBEHHO-HAyyHOro npoduiiei: y4eOHHMK Mg CTYA.
yapexJieHui cpe. mpod. odpazosanus. — M., 2023.

2. Epoxur O.M. Xumus: 3agaun U ynpaxHeHus: yde0. mocoOue s CTy/I.
yupexaeHui cpen. npod. oopazoBanus. — M., 2023.

3. Epoxun KO.M. CO0pHUK TECTOBBIX 3aJlaHUl MO XUMHUH: y4el. mocobue s
cTya. YupexaeHui cpe. npod. oopazoBanus. — M., 2023.

JlomoJTHUTEIbHAS JIUTEPATYDA:

4. bnunos, JI. H. Xumus: yueonuk nns CI1O / JI. H. baunos, U. JI. [lepdumnona,
T. B. CokonoBa. — 2-¢ usj., crep. — Cankr-IletepOypr: Jlans, 2021. — 260
c. — ISBN 978-5-8114-7904-7.

5. T'abpuensu O.C., OctpoymoB U.I'. Xumus s npodeccuit U cernuaibHOCTEeH
TEXHUYECKOTO TpOoQuis: Yy4EOHUK IJId CTYyA. YUpPeXKIEHUU cpen. mpod.
obpazoBanus. — M., 2019.

6. I'adbpuensu O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u np. Xumus mis
npodeccuii U crnenuanbHOCTEM €CTEeCTBEHHO-HAYYHOrOo Npoduiis: ydyeOHUK
TUTSL CTYI. YUpexaeHui cpen. mpod. oopazoanus. — M., 2020.
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7. Taobpuensu O.C., OctpoymoB W.I'., CmagxoB C.A., [opodeea H.M.
[IpakTukym: yue0. 1mocobue il CTyA. YUYpexAeHUW cped. Tmpod.
obOpazoBanmsi. — M., 2021.

8. T'abpuensa O.C., OctpoymoB WN.I'., CinankoB C.A. Xumus: mocobue mis
noaroroBku k EI'D: ydeb. mocoOue mjig CTyn. yupexkaeHui cpen. mnpod.
oOpazoBanus. — M., 2022.

9. T'abpuensia O.C., JIvicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxHeHUs: y4eo.
nocodue ISt CTy. YUpexxaeHuit cpen. mpod. oopazoanusi. — M., 2022

10.I'yceBa, E. B. Xumusa nns CIIO: ydyebHo-meTomuueckoe mocodue / E. B.
I'ycea, M. P. 3uranmmna, /1. M. KynukoBa. — Kazans: KHUTY, 2019. —
168 c.

11.Yepuuxona, H. FO. Xumust B 10CTyTHOM H3J10KE€HUU: yueOHOE mocoOue st
cno / H. YO. YepnukoBa. — 2-e u3j., crep. — Cankr-IletepOypr: Jlans, 2022.
—3l16c.

3.2.2 InTepHeT pecypcesl:

1. Jlanb: anexTponHo-6ubmmoTeunas cucrema. — URL: https://eJanbook.com/

2. Tloprtan ¢pyHmaMmeHTaIpHOTO XUMHYEeCKoro oopa3oBanus Poccun. - URL:
http://www.chemnet.ru

3. XuMmus i BceX: WUTIOCTPUPOBAHHBIE MaTepPHAIIbI 110 OOIIEH, OPraHUYECKOM
u Heoprannyeckoit xumun. - URL: http://school-sector.relarn.ru/nsm/

4. XKypuan "Xumusa u XKuznp - XXI Bek". - URL: http: //www.hij .ru

. YueOnuk xumuu. Benymuii J[. M. XKunun. bonee cra Buaeo3anuceit

AKCIEPUMEHTOB ¢ ypokoB - URL: http: //my. mail .ru/community/chem-
textbook/

6. Mup xumuu. Ha caiite: kpaTkuil Kypc XUMuH, Onorpaduu XMMUKOB, CTaThH,
BELIECTBA, OMbIThI, My3eil. O0IacTH XUMHUH: OpTaHUYECKas, aHAIUTUYECKas,
sKoxuMHs, HeTexumus, Tepmoxumust. - URL: http://chemistry.narod.ru

7. Bupryanpnas Xumuueckas [lkona. - URL: http: //him-school .ru

8. https: //edu. sirius. online/#/course/3 64

9

1

()}

. Xumus Bokpyr Hac. - URL: https://www.lektorium.tv/chemistry

0. 15 onnaitn-pecypcos no xumuu. - URL:
https://media.foxford.ru/articles/chemistry-online

11. Urpsr:

https://yandex.ru/games/app/182589?utm medium=search&utm source=yan
dex&utm campaign=rus games title-k50-
10 desk yandex search 460.new%7C70606312&utm content=k501d%7C01
00000036930632025 36930632025%7Cc1d%7C70606312%7Cgid%7C4801
341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium]l %7
Csrc%7Csearch none%7Cdvc%7Cdesktop%7Cmain&k501d=010000003693
0632025 36930632025&I1IT_1err=xumusn%200H1aiH&
_openstat=2GlyZW
NOLnlhbmRIeC5ydTs3MDYwWNiMxMisxMzQ3NTIwMjQINDtSYWS5kZXg
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https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7c70606312&utm_content=k50id%7c0100000036930632025_36930632025%7ccid%7c70606312%7cgid%7c4801341714%7caid%7c13475202454%7cadp%7cno%7cpos%7cpremium1%7csrc%7csearch_none%7cdvc%7cdesktop%7cmain&k50id=0100000036930632025_36930632025&utm_term=%d1%85%d0%b8%d0%bc%d0%b8%d1%8f%20%d0%be%d0%bd%d0%bb%d0%b0%d0%b9%d0%bd&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7c70606312&utm_content=k50id%7c0100000036930632025_36930632025%7ccid%7c70606312%7cgid%7c4801341714%7caid%7c13475202454%7cadp%7cno%7cpos%7cpremium1%7csrc%7csearch_none%7cdvc%7cdesktop%7cmain&k50id=0100000036930632025_36930632025&utm_term=%d1%85%d0%b8%d0%bc%d0%b8%d1%8f%20%d0%be%d0%bd%d0%bb%d0%b0%d0%b9%d0%bd&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7c70606312&utm_content=k50id%7c0100000036930632025_36930632025%7ccid%7c70606312%7cgid%7c4801341714%7caid%7c13475202454%7cadp%7cno%7cpos%7cpremium1%7csrc%7csearch_none%7cdvc%7cdesktop%7cmain&k50id=0100000036930632025_36930632025&utm_term=%d1%85%d0%b8%d0%bc%d0%b8%d1%8f%20%d0%be%d0%bd%d0%bb%d0%b0%d0%b9%d0%bd&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7c70606312&utm_content=k50id%7c0100000036930632025_36930632025%7ccid%7c70606312%7cgid%7c4801341714%7caid%7c13475202454%7cadp%7cno%7cpos%7cpremium1%7csrc%7csearch_none%7cdvc%7cdesktop%7cmain&k50id=0100000036930632025_36930632025&utm_term=%d1%85%d0%b8%d0%bc%d0%b8%d1%8f%20%d0%be%d0%bd%d0%bb%d0%b0%d0%b9%d0%bd&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7c70606312&utm_content=k50id%7c0100000036930632025_36930632025%7ccid%7c70606312%7cgid%7c4801341714%7caid%7c13475202454%7cadp%7cno%7cpos%7cpremium1%7csrc%7csearch_none%7cdvc%7cdesktop%7cmain&k50id=0100000036930632025_36930632025&utm_term=%d1%85%d0%b8%d0%bc%d0%b8%d1%8f%20%d0%be%d0%bd%d0%bb%d0%b0%d0%b9%d0%bd&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7c70606312&utm_content=k50id%7c0100000036930632025_36930632025%7ccid%7c70606312%7cgid%7c4801341714%7caid%7c13475202454%7cadp%7cno%7cpos%7cpremium1%7csrc%7csearch_none%7cdvc%7cdesktop%7cmain&k50id=0100000036930632025_36930632025&utm_term=%d1%85%d0%b8%d0%bc%d0%b8%d1%8f%20%d0%be%d0%bd%d0%bb%d0%b0%d0%b9%d0%bd&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7c70606312&utm_content=k50id%7c0100000036930632025_36930632025%7ccid%7c70606312%7cgid%7c4801341714%7caid%7c13475202454%7cadp%7cno%7cpos%7cpremium1%7csrc%7csearch_none%7cdvc%7cdesktop%7cmain&k50id=0100000036930632025_36930632025&utm_term=%d1%85%d0%b8%d0%bc%d0%b8%d1%8f%20%d0%be%d0%bd%d0%bb%d0%b0%d0%b9%d0%bd&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047

ucnU6cHJIbWI1bOQ&yclid=8845603709692674047

4. KOHTPOJIb n OLHEHKA PE3YJBTATOB
OBIIEOBPA3OBATEJBbHOM JUCIATIINHBI

KoHTposib 1 oleHKka pe3ynbTaToB OOyYEHHMsI OCYIIECTBIISIETCS MpernojaBaTeiieM B
mpoliecce MPOBEACHMS MPAKTHUUECKUMX 3aHITHM U J1abopaTopHBIX  padoT,
TECTUPOBAHUS, & TAK)KE BBITIOJIHCHUS OOYYArONIMMUCS WHIUBUAYATbHBIX 3aJaHUM,
MIPOEKTOB, MCCleNOBaHUN. Pe3ynbTaThl 0OydeHHs ONPEAEstoT, 4TO 00ydYarouuecs
JNOJDKHBl 3HATh, IOHUMaTh M JIEMOHCTPHPOBATH [0 3aBEPUICHUU U3YUYECHUS
JUCHUTUIAHBI.

OCBOEHUA

st dopMupoBaHUs, KOHTPOJII M OIEHKH PE3yJbTaTOB OCBOCHUSA Y4YEOHOU
JTUCITUTUIMHBI MCIIOJB3YETCS CHUCTEMa OLCHOYHBIX MEPOINPHUITHMA, MPECTaBIISIONMIAS
co00¥ KOMITJIEKC YI€OHBIX MEPOIPHUATHH, COTJIACOBAHHBIX C pe3yJbTaTaMU 00y4YeHUs
u chopmymupoBanubix ¢ yderom DPI'OC COO (mpeameTHbie pe3yiabTaThl IO

muctumirae) u ®I'OC CIIO.

W Ipupoa
XUMUYECK
Ol CBSI3H

Moayas/P
azgen/Tem .
Ne [OK/MK a Pe3yabTaTt 00yueHust THuIbl OLIEHOYHBIX MEPONPUATHI
I OcHOBHoOe coiep:kaHue
1 Pazgenl. | ®opmyaupoBaTh
OcHoBBI | 0a30Bble MOHATHS U
CTpOeHHUs 3aKOHbI XUMHH
BellleCTBa
1.1 OK 01 |Ctpoenue |CocTaBisTh 1. Tect «CTpoeHHE aTOMOB XMMHYECKHX 3JIEMEHTOB U TIPHPOJIA
1] [ToMoB XUMHUUYECKHE POPMYJIbI [XMMUYECKOHN CBS3NY.
" [XHMHYECK |COeJIMHEHHIi B b 3
.3a1a4yn Ha COCTABIICHUE XUMHUYCCKIX (POPMYIT IBYXaTOMHBIX|
MK1.2 mx COOTBETCTBHUH CO A N Gopmyr sy
coeMHeHNH (OKCHIOB, CYIb()HUIOB, THAPHUAOB H T.I1.).
K 2.1 BPJICMEHTOB |CTEICHBIO OKUCIICHHUS A ( A10B, CYIIbQUIOB, IHAPUA )

XUMHNYCCKUX
DJICMCHTOB, HCXOJS U3
BAJICHTHOCTH U
DJICKTPOOTPULATCIILHO
CTH

3.3agaHusi Ha HCIOJB30BAaHUE XUMHUYECKOHW CHUMBOJHUKH U
Ha3BaHWW COEAMHEHUN IO HOMEHKJIATYpE MEXAYHapOIHOTO)
CO03a TEOPETHUECKOW W MPUKIAJHOW XUMHH W TPUBHAIBHBIX
HA3BaHUM  JUIS  COCTABJICHUS  XUMHUYCCKUX  (popmyn
TBYXaTOMHBIX COCTUHEHNH (OKCHAOB, CYyIb()HUIOB, THIPHUIOB H
T.I.) W JPYTUX HEOPTaHWYECKUX COCOMHEHWH OTHEIBHBIX

KJIAaCCOB
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1.2

OK 01
OK 02
K 1.1
MK 1.2

1K 2.1

Ilepuoauy
CCKUI
3aKOH H
Tabana
J1.n.
Mengenee
Ba

XapakTepu3oBaTh
XMMHYECKHE 3JIEMCHTBI

B COOTBETCTBHH C UX
[10JI0’)KCHUEM B
[epUOINYECKOMN
CHCTEME XUMHYCCKUX
PJIEMEHTOB AN.
Meneneesa

1. Tecr «Meramiuueckue / HEMETAIULIMYCCKHE CBOWCTBA,
PIEKTPOOTPULATENIBHOCTE U CPOACTBO K  DJIEKTPOHY
XUMHUYECKHX JJIEMEHTOB B COOTBETCTBHE C MX OJJICKTPOHHBIM
CTPOECHHEM H TIOJIO)KCHHEM B MEPHOAMYECKONH CHCTEMe
xuMuueckux 3aemenToB 1.1, Menzaeneeay.

2. HpaKTI/I‘ICCKI/Ie 3ajlaHusl Ha YCTAHOBJICHUC CBA3U MCIKAY|
CTPOCHHUEM AaTOMOB XUMHUYECCKHUX JJICMCHTOB U IEPUOTNICCKUM
M3MEHEHHEM CBOWCTB XHUMHYECKHX DJJIEMEHTOB HM HX
COGZ[I/IHCHI/Iﬁ B COOTBCTCTBUU C MOJOXCHUCM HepnoanquKoﬁ
CUCTCMCE.

3. IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETHUYECKUE 3aTaHUS Ha
XapaKTePU3AIUI0 XUMHUYCCKUX IJIEMEHTOB: «MeTalminaeckue /
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Moayas/P

Ne |OK/MK a3ue.1:l/TeM Pe3yabTaT 00yueHust THunbl OLIEHOYHBIX MEPONPUATHI
HCMCTAJUTMYCCKUEC CBOWCTBA, AJICKTPOOTPHIATCIFHOCTh U
CPOACTBO K  DJJCKTPOHY  XUMHYECKUX  JJIEMCHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM CTPOSHHEM U MOJIOKCHHEM B
[MEepUOJANYECKON cucTeMe Xumudeckux osnementoB .M.
MenzeneeBar»
2 Pa3nen 2. [XapakTepu3oBaTh
XumMudec ([THOBI  XMMHYECKHX KoHTpo.bHAs paGoTa
KHe peakui
peaxkuun «CTpoeHHe BellleCTBA U XMMHYeCKHe PeaKkumy
2.1 OK 01 |Twumbt CocTaBisaTh  peaknuu (1.3agadu Ha COCTaBJICHUE YpaBHEHUH pEaKIIHiA:
XUMHYECCK [COCIUHCHUS,
OK 04 N - COCIMHCHUS, 3aMCIICHUS, PA3JI0KCHUS, OOMEHA;
X peaklnii [pa3IoKeHust, 0OMeHa,
TIK 1.1 3aMCILICHNA, - OKHCJIMTEIBHO
OKUCITUTEIILHO-
[1K 1.2 BOCCTAHOBHUTEIbHbIe  [BOCCTAHOBHTEILHBIX PEAKUUH C HCIOJb30BAHUEM METO/A
K 2.1 peakin DIIEKTPOHHOTO OanaHca.
2.3amavn Ha pacyeT MacChl BEIIECTBA WM 00bEMaA
Ta30B 10 W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIIH
00BEMY OJHOTO M3 YYacTBYIOIIUX B PEaKIMHA BEIICCTB;
[pacyEThl
Macchl (00BhEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKITHH,
CCJIM OJIHO M3 BELICCTB UMEET IPUMECHU
2.2 [IK 1.2 [Dnekrpon |CocraBisiTe ypaBHeHus |1. 3amaHus Ha COCTaBICHHEC MOJIEKYISIPHBIX M HOHHBIX
K 2] |ATHUCCKas [XMMUYCCKHX PEaKIHH [peaKIuii C yuacTUEM KHUCIIOT, OCHOBAHHUH M COJEH,
cconyan [MOHHOTO  OOMEHa  C |[yCTAaHOBJIEHHME M3MEHEHUS KMCIOTHOCTH CPEJIbI
[K 3.1 |us U |ydactuem . o
e — 2. JTaboparopHast padora "THIIBI XUMHYECKUX PEaKIUil
00OMeH BCIIICCTB
3 Pasznen 3. [MccaenoBaTh KonTpoabHas padoTa
CTpoeHue (CTpOeHHe H CBOICTBA "
TS T T «CBOIicTBa HEOPTAHMYECKHUX BelIECTB)
HEOPraHW [BellecTB
YeCKHX
BEIIECTB
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Moayas/P

Ne |OK/MK a3ue.1:l/TeM Pe3ysabTaT 00y4yeHust THunbl OLIEHOYHBIX MEPONPUATHI
3.1 OK 01 |Knaccudpu [Knaccupuumponars 1. Tect «HomeHknaTypa 1 Ha3BaHHE HEOPTAaHUUECKUX BEIIECTB
i1 feaums, HEOpraHUYEeCKHe MCXOJSl U3 UX XUMHYECKOW (OPMYJbI WM COCTAaBICHHUE
HOMEHKIIAT [BEIIECTBa B [XMMUYECKOH (popMysbl MCXOIsl W3 Ha3BaHHs BEIIECTBA 110
MK 1.2 |ypa 1 [COOTBETCTBUM C  MX [MEXIYHAPOJHOM WM TPUBUAJIBLHOW HOMEHKIATYPEY.
MK 2.1 ii::ﬁfm CTpoCHeN 2.3amauy Ha pacyeT MAaccoBOM JONM (MAacchl) XHMHUYECKOTO
ecicrx PieMeHTa (COeINHEHNS) B MOJIEKYIIE (CMECH).
BCLICCTB 3. [IpakTrdeckne 3aJaHus MO KJIAaCCH()HUKALIMN, HOMEHKIIATYPE
M XUMHUYECKHM dbopmynaM  HEOPraHWYECKUX  BEIICCTB
[Pa3JINYHBIX KITaCCOB.
4. TlpakTHyeckue 3aJaHds Ha OMNpPEIEIeHHEe XUMUYECKOMH
AKTHMBHOCTH BEIIECTB B 3aBUCHMOCTH BHIa XUMHUYECKOW CBS3U
M TUTIA KPUCTAJUTHYECKON PelIeTKU
3.2 OK 01 |Pusuxo- |YcraHaBiIuMBaTh 1. Tect «OCOOEHHOCTH XMMHUYECKUX CBOMCTB OKCHIOB,
OK 02 XUMHYIECK | 3aBUCHMOCTD (1)?13311(0- KHCJIOT, OCHOBaHUM, aMQOTEpHBIX THAPOKCHIOB U
e XUMHYECKUX  CBOMCTB |G eiiy.
[IK 1.1 |[cBOMCTBa |[HEOPraHMYECKUX
1K | [HCOPTaHIT [BEILECTB OT CTPOCHHA 2. 3az[aimﬁ Ha COCTaBJICHHE YPaBHCHHM XHWMHUYCCKUX
eCKHX ATOMOB M MOJIEKYJI, & [p€aKUMAd C  y4aCTUEM  IMPOCTBIX W CJHOXKHBIX
[IK 2.1 [BEmIECTB  [TaKXke THIIA [HEOPTAaHUYECKUX  BEIIECTB: OKCHIOB  METAJJIOB,
K 3.1 KPUCTAILTHIECKOH HEMETAJLIOB u aM(pOTEpHBIX SJICMEHTOB;
PCLLICTKH HEOPraHWYECKUX KHCIOT, OCHOBaHWHA U aM(OTEpHBIX
THIPOKCHUJIOB, HEOPTaHUYECKUX coJiel,
XapaKTePU3YIOIINX UX CBOHCTBA U CIIOCOOKI ITOTY4CHUSI.
3. IIpakTHKO-OPHEHTHPOBAHHBIEC TEOPETUICCKUE 3aTaHUS
Ha CBOMCTBA U MOJy4YE€HHE HEOPTraHUYECKUX BEIIECTB
3.3 |OKOl  Mnentud [HMccnemosarh 1. TIpakTHKO-OpDHEHTUPOBAHHBIE 3aJaHUs  II0
OK 02 [MKalMS  |kayeCTBEHHBIE COCTaBJICHUI0O XHMHYECKUX PEAKUHUA C Y4YaCTHEM
ok oa | TCOPTAHH peakium HEOPraHMYECKUX BEILECTB, MCMIOJIb3YEMbIX IS HX
HCCKHX lheoprannueckux  [MACHTHQUKAIMH.
[IK 1.1  |pemecTB
BCILICCTB 2.JlaGopaTopHas paborta: “UnenTuduKarms
[K 1.2 HEOPraHWYECKUX BELIECTB’
[1K 2.1
IIK 3.1
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Moayas/P

Ne |OK/MK ::me.n/TeM Pe3ysabTaT 00y4eHust THunbl OLIEHOYHBIX MEPONPUATHI
4 Pasnen 4. [MccaemoBaTh KonTpoabHas padora
CTpoeHue (CTpOeHHe H CBOICTBA .
i CBOHCTRA/OPraAHIIeCKHX «CTpoeHHe U CBOICTBA OPraHNYeCKUX BelleCTB)»
opraHuye [BellecTB
CKHUX
BeleCTB
4.1 OK 01 |Knaccudpu [Knaccupuumponars 1. 3amaHusd Ha COCTaBJIEHHE Ha3BaHUI OPraHUYECKUX
g [Kaumns, OpraHu4ecKue COCIIITHEHIH Hf) TPUBHAIBHON WIM  MEXIYyHapOJHOM
CTPOCHHE U [BEIIECTBA B |CHCTEMaTHYECKOH HOMEHKJIAType.
I[IK'1.2 |HOMEHKJIAT [COOTBETCTBUM C HX
2. 3amaHWd Ha COCTABJICHHE TMOJMHBIX W COKPAIICHHBIX
nk2.1 PP? CTPOCHIEM CTPYKTYPHBIX (POPMYJI OpPraHUYECKUX BEIECTB OT/IEIbHbIX
OpraHu4ec
K31 lkux KJIACCOB.
BCIICCTB 3. 3agaun Ha ompeaeneHune mpocreiieit  hopmyssl
OpPTaHUYEeCKOW MOJIEKYJIbI, HCXOJsl U3 3JIEMEHTHOTO cocTaBa (B
o)
4.2 OK 01 |CgoiictBa |YcTaHaBIMBaTh 1. 3amaHus Ha COCTaBIICHHE YPAaBHEHUN XMMUYECKUX PEaKIUi
OpraHuYec [3aBUCUMOCTb (PU3MKO- [c yHacTHEM OpraHMYECKHX BELIECTB Ha OCHOBAaHUH HX COCTaBal
OK 02 KHX XIMHUYECKUX CBOWCTB [M CTPOCHHSI.
OK 04 |coeanHEeHH [OpTaHNYECKUX BEIIECCTB . .
i oT CTpoGHHA MOTIEKYIT 2. 3amaHus Ha COCTABJIICHUE YPaBHEHHNA XflMH‘iCCKI/IX PeaKIHid,
WTIOCTPUPYIOIUX ~ XUMUYECKHE CBOHCTBA C  Y4EeTOM
MEXaHM3MOB IPOTEKaHUS! JaHHBIX PEaKUMid W TeHETHYECKOH
CBSI3M OPTaHMYECKUX BEIIECTB PAa3HBIX KIIACCOB.
3. PacyeTHple 3amadum MO0 ypaBHEHHMAM pPEaKIHUH C ydacTHEM
OpraHUYECKHX BEIIECTB.
4. JlabopatopHast pabora “IlpeBpaimieHusi OpraHHMYECKHX|
BEIIECTB NMPH HarpeBaHUM'"
4.3 OK 01 [Upentudu [MccnemoBaTh 1 .IIpakTHKO-OPHEHTHPOBAHHBIE 3alaHUsl [0 COCTaBICHUIO
Karus KaueCTBEHHbIC PEAKIMH XUMUYECKUX PEAaKLUi C y4acTHEM OpPraHMYECKHUX BELIECTB, B
OK 02 OpraHNYec |OpTraHUYECKUX T.4. WCIONB3YeMBIX /IS WX HWICHTU(GHUKAMH B OBITY ¥
OK 04 [kux COCTMHEHUI TTPOMBIIUICHHOCTH.
BEIIECTB, |OTJEJIbHBIX KJIACCOB
KLl | 2 .JlabopaTtopHass pabora: “UpeHTHdHKANUS OPraHUYECKUX|
T S —— COEIMHEHNH OTAEIbHBIX KIacCOB”
MpUMEHEH
IIK 2.1 e B
[IK 3.1 [ObITOBOM M
TTPOU3BOJIC
TBEHHOI
esITeIbHO
CTH
uenoBeKa
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Moayas/P

azgen/Tem
OK/M K a " PesyabTaTt 00yyeHust THIBI OLIECHOYHBIX MEPONIPUATHIH

Paszgen 5. XapakrepusoBaTh
KuHernue BJIMAHHE PA3JIHYHBIX
ckue M |(pakTopoB Ha
TepMOJMH [paBHOBecHe 1
AMHUYECKH |CKOPOCTh XMMHUYECKHX
e peakuui

3aKOHOMe
PHOCTH
NMpOTEeKaH
ust
XHMHYeCK
110
peakuui

OK 02

PaBHOBECH [pEaKIHii paBHOBeECHSI

e
X apakTepu3oBaTh

BIISTHAE ~ M3MCHEHUS
KOHIICHTPAIIUH
BCIIIECTB, peaxkunu
CpeIBl M TEeMIIepaTyphl
Ha CMelIeHHe
XHUMHUICCKOTO
PaBHOBECHS

OK 01 |CkopocTs [XapakTepn3oBaTh [TpakTHKO-OPUEHTHPOBAHHBIE TEOPETUYECKHE 3aJaHus Hal
XUMHYCCK [BIUSHHUC KOHIICHTpAIMK[aHATN3 (AKTOPOB, BIMSAIONMX HA M3MEHCHHE CKOPOCTH
X pearnpyronx BEMEeCTB [XUMHUIECKOH peakunu. [IpakTHKo-opreHTHpPOBaHHBIE 3aJaHUS
[peaKiuii. u [Ha npuMenenne npuHuuna Jle-lllarenbe s HAXOXKIACHUS
XUMHUECK |TeMIepaTyphbl HA [HATIPABJICHUS CMCILICHHS PABHOBECHUS XHMHUYECKOH peakiuu U
oc CKOPOCTh XUMHUYCCKUX [aHATH3 (PAKTOPOB, BIHUSIONIMX Ha CMCIICHHE XHMUYECKOTO|

HccaenoBarhb

MCTHHHBbIE PACTBOPBI €
3aJaHHBIMH

XapaKTepUCTHKAMU

Pasnea 6.
PacTBOpBI

6.1

OK 01 [[Tonarue o |Pa3znmuyare ucTUHHBIE |1. 331291 HA IPUTOTOBIEHUE PACTBOPOB.

pacTBOpax [PacTBODEI
[IK 1.1 2. IlpakTHKO-OPHEHTHPOBAHHBIC pacyeTHHIC 3aJaHUs

TICTIEPCHBIE  CHUCTEMBI, HCIOJb3yeMble B OBITOBOW U
MIPOM3BOJICTBEHHON AESATEIHHOCTH YEIOBEKA

TIK 1.2
1K 2.1

TIK 3.1

Ha

6.2

OK 01 [Wccnenosa [MccnemoBath ¢pusnko- [JlaboparopHas padboTa
HIIC XHUMHUYCCKIE CBOWCTBA
CBOWCTB  [MCTHHHBIX PACTBOPOB

pacTBOpOB

OK 04 “[TpuroroBieHNe pacCTBOPOB”

11

IIpodeccHoOHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE (CO/IEPIKAHUE MPUKJIATHOTO MOTYJIsI)
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Mopnyas/P

aznea/Tem .
Ne |OK/MK a Pe3ysabTaT 00y4eHust THunbl OLIEHOYHBIX MEPONPUATHI
Pasgen 7. (OneHMBATH 3amura Kelica (¢ y4erom Oyaymeii mpodgeccHOHATBLHOM
nmocJieACTBHS OLITOBOM|IeATEeJIbHOCTH)
Xumus B "
ObITY H© "
NPON3BOACTBEHHOM
MpPON3BOJ
_ |mesiTenpHOCTH
CTBEHHOM .
yeJIoBeKa ¢ MO3UIUI
mesITeJIbH .
HKO0JI0THYeCKOM
0CTH
0e3omacHOCTH
yeJ0BeKa
OK 01 [Xumus B |OueHuBaTh Keiic (c yuerom Oynymieid npoeccnoHaabHOU A TeIbHOCTH)
OK 02 OBITy ¥ [IOCIEACTBHS OBITOBOH 5 .
MPOU3BOJIC |U IPOU3BOACTBEHHOMN O3MOZKHBIC TEMBI KCHCOB:
OK 04 |[TBCHHOM  ICATENLHOCTH HCIOBCKA|| Marepuanbsl B 3EKTPOHHOI IIPOMBIILICHHOCTH.
IeSITENIBHO  [C TO3MLIUIA
OK 07 |y YKOJIOTHUECKOH 2.Bbynymue  marepuaisl Uil IPOW3BOJCTBA IU(PPOBBIX
MK 1.1 [denoBeka [0€30MACHOCTH YCTPOHCTB.
MK 1.2 3.YcTpaHeHHe pa3nWYHBIX JIePEKTOB W HEUCIPAaBHOCTEH
[TU(POBBIX YCTPOUCTB.
IIK 2.1
4. UnenTudukanus MaTepyuasioB.
11K 3.1 ACHTHpHicaI P
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