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Pabouas nporpamma yuebnoil nucrumiuasl «O/1. 12 Xumusa» pa3paboTaHa Ha OCHOBE NPHKa3a
MunucrepctBa npocsenieHus PO or 18 mas 2023 r. Ne 371 «O06 yrBepkaenun ¢eaepaabHOi
0o0pa3oBaTeNbHON MPOrpaMMbl  CpEIHEro o0Iero oOpa3oBaHMs», MpUKaza MUHHCTEPCTBA
npoceemennss PO ot 12 abrycra 2022 r. Ne 732 «O BHeceHHMM W3MEHEHUH B (eaepaabHbIit
rOCyJapCTBEHHBIN 00pa30BaTeNbHBINA CTAHIAPT CPETHETO OOIIEro 00pa3oBaHMsl, YTBEPKICHHBIN
npukazoM MuHucTepcTBa oOpa3zoBanus M Hayku P® ot 17 mas 2012 r. Ne 413» u mpukasa
MunucrepctBa mnpocsemieHuss P® ot 24.08.2022 Ne 762 «O6 yrBepxkaenuu I[lopsiaka
OpraHM3alMl U OCYIIECTBICHHUS O0pa30BaTEIbHON JEATENBHOCTH MO 00pa30BaTEIbHBIM
porpaMMaM CpeHEro NpoQecCuoHaTbHOTO 00Pa30BaAHUY.

Opranuszanus-pazpadorunk: CI16 I'BIIOY «Komnemx «KpacHocenbCKuii»
Pa3padorunk: Copokuna T.B., npenogaBarteins.

PACCMOTPEHO U OAOBPEHO

Ha 3acenannn MK CII6 I'BITIOY «Komremxk «KpacHocenbCKuii»

IIpotokomn Ne oT 2024 1.
IIpencenarens MK H.B. MenBeneBa




COJEP)KAHUE

OO0mast xapakTepucTiKa padodeit mporpaMmsbl 00111e00pa30BaTENBHON TUCIIUTUTHHEI
CrtpykTypa u conepkanue o0meo0pa3oBaTeIbHON TUCITUTLIAHBI
YcnoBus peanusamnuu mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KOHTpOHB 1 OLICHKA pPE3YyJIbTaTOB OCBOCHU A O6H.I€O6p830BaTeJ'IBHOﬁ AU CHUITIIMHBI



1. OO6mas xapakrepucTika padodeil mporpaMMsl 00111e00pa30BaTENbHON TUCIIUITITHHBI

1.1. MecTo AMCHUIJIMHBI B  CTPYKTYPe OCHOBHOW  mpodeccuoHaJbHOI
0o0pa3oBaTeIbHOI MPOrpaMMbI

O6meo6pazoBarenpHas aucnurumaa OJ1.12 Xumus usydaercs Ha 0a30BOM ypOBHE B
o0mieoOpa3oBaTelbHOM ~ LUKJIE  y4yeOHOro  IUIaHa  OCHOBHOM  mpodecCHOHAIBHOM
00pa3oBaTesbHOI MPOrpamMMbl IO CHEUATBHOCTH

08.01.28 MacTep OTAETOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX padoT

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIJINHbI

1.2.1. equ u 33724 AUCHUILIMHBI

dopMHUpOBaHUE Yy CTYACHTOB MPEACTABICHUS O XHUMHUYECKOM COCTaBISIOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBl MHpa KaK OCHOBBI NPUHSATHS PELICHWH B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYAIIMIX, OTBETCTBEHHOTO IMOBEJCHUS B IIPUPOJHON Cpefe.

3agaum JUCHMINJIMHBI:

1) chopmupoBaTh MOHUMaHKHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJIOCTHOW Hay4YHOW KapTHHBI MHUpPa, B3aWMOCBS3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTAaBIATH (OPMYIIBI HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX peakluil, OOBSACHATh HMX CMBICH, HHTEPIPETUPOBATH pPE3YyIbTAThI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopMupoBaTh HaBBIKH MPOBEACHUS MPOCTEUIINX XUMHUECKHX IKCIIEPHUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ coOirofieHreM TMpaBuil Oe3omacHOro oOpalleHus ¢ BeUlecTBaMH U
1a060paTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHHS UCIIOIB30BAaTh HHPOPMAIIMIO XUMHUECKOTO XapaKTepa U3 PasIMIHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHUS NPOTHO3UPOBATH TIIOCIEACTBHS CBOCH JESITEIBHOCTH H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMupoBaTh MMOHMMaHHE 3HAYMMOCTH JIOCTHIKCHHH XUMHUYECKOW HAYKH H
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

1.2.2. [lnanupyemble pe3yJibTAThI OCBOEHHS 00111€00Pa30BaTEJIbHON IMCUMILUIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3Hauenue nucuuiuinHa umeet npu popmuposannu OK u I1K:



Koan

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHUIIJINMHBI

HAaUMeHOBaHHe
¢popmupyembIx O0mme JlucuunmHapHbIe
KOMIIeTeHIN
OK 01. B yacTH TPpy/10BOro BOCHIUTAHUS: - BIaJeTh CHUCTEMOW XUMHYECKHX 3HAHWW, KOTOpas  BKJIIOYALT:
Bribupats - TOTOBHOCTh K TpYAY, OCO3HaHHE IIEHHOCTH | OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKHH 3JIEMEHT, aToM, 3JIE€KTPOHHAs
CIoCcoObI MacTepCTBa, TPYIOII00UE; o0oJiouKka aroma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
pelieHus 3aaau - TOTOBHOCTb K aKTUBHOH JEATEIbHOCTH | BaJICHTHOCTh, 3JEKTPOOTPULATEILHOCTb, CTEMEHb OKUCICHUS, XMMHYECKas
npo(heCcCHOHANIBH | TEXHOJIOTHYECKOM Hu COLIMATILHOM | CBSI3b, MOJIb, MOJISIPHAS Macca, MOJSPHBIA O00BEM, YTIEPOIHBIA CKEJET,
O IEATENIbHOCTH | HAIPaBIEHHOCTH, CIIOCOOHOCTh WHHULIMUPOBATH, | QYHKIMOHANBbHAS TPYIINA, PaguKai, U30MEpUs, U30MEPbI, TOMOJIOTHYECKUN
MPUMCHHUTEIHHO | TUIAHUPOBATh W CAMOCTOSITENIHO BBITIONHSATE | PS/I, TOMOJIOTH, YTIIEBOIOPOIBI, KHCIOPO/I- M a30TCOJCPIKAIINE COSAMHCHHISI,
K pa3INuHbIM TaKylo JAesITebHOCTD; OMOJIOTMYECKH aKTHUBHBIC BeleCTBa (YIJIEBOMBI, KHUPbI, OCJIKH), MOHOMED,
KOHTEKCTaM - HUHTEpEC K Pa3TUYIHBIM chepam | moauMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIJIIPHBIC  COCIUHEHHUS,
npodeccuoHanbHOM NesSTEeNbHOCTH, KpUCTAJINIUYECKasl PElIeTKa, THUIBl XUMHUYECKHX peakuuid (OKUCIUTEIbHO-
OnJiajieHe YHHBEPCAJbHBIMH Y4Ye€OHBIMH | BOCCTAHOBUTEIIbHBIC, 9K30-U SHIOTEPMUYECKHE, PEaKIIM1 HOHHOTO 00OMEHa),

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

- CaMOCTOSITEIIbHO (dhopMynupoBarthb u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBGHHLIﬁ IMPpU3HAK WU
OCHOBaHUS JUIS CpPaBHEHUS, KIACCHU(PHUKAIUU U
0000IIICHHS;

- ONpeAeNaTh Lelu JeATEIbHOCTH, 3a7aBaTh
mapaMeETphl U KPUTCPHUU UX JOCTUIKCHUSA,

- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTh KOPPEKTHBbI B JI€ATEIIBHOCTb,
OIICHUBATh COOTBCTCTBHUE PE3YIbTATOB LCIIAM,
OLICHUBATh PUCKHU IMOCIEICTBHUI 1€ATEIbHOCTH;

- pa3BUBATH KpC€aTuBHOC MBIIIJICHUEC npu
pElIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

pacTBOp, AIEKTPOJIUTHI, HEIEKTPOIUTHI, JICKTPOJUTHUECKAs AUCCOLUALIMS,
OKHUCJIUTEb, BOCCTAHOBUTEIIb, CKOPOCTh XMMHUECKOHN peakluu, XUMHUUECKOE
paBHOBeCHE), TEOPHUM M 3aKOHbl (TEOpUS XMMHUYECKOI'O CTPOEHHUS
oprannueckux BemecTB A.M. ByriaepoBa, Teopus 53IEKTPOIUTHUECKON
aucconuanuy, nepuogudeckui 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (DAKTOIOIHUECKUE
CBEJIEHUS] O CBOWCTBAX, COCTaBe, MOJIYYEHUU M O€30M1aCHOM HCIOJIb30BaHUU
BAOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- YMETb BBISBIISITH XapaKTE€pHbIE INPU3HAKKM U B3aUMOCBSI3b HM3yYEHHBIX
MOHATUM, TPUMEHSATH COOTBETCTBYIOIINE MOHITHSI IPU ONMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKHX M OPraHUYECKUX BEIIECTB M WX MPEBpAllCHUI;

BBISBJIATH  B3aUMOCBSI3b ~ XMMUYECKMX 3HAaHUM C  IOHATHSAMH U
IpEACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX MMPECAMETOB;

- YMETh HCHOJIb30BaTb HAUMEHOBAHUS XHUMHYECKHX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW ¢ NPUKIAAHOW XHUMUU U

TPUBHAJIbHbIE HA3BaHUS BAXKHEHIINX BELIECTB (3TUJICH, alleTUIIEH, ITMLIEPHH,
¢denon, dopmanpaerun, yKCycHas KHUCIIOTA, TJIMLIWH, YrapHbld ras,




- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIIEIOBATEIBCKOW U MIPOCKTHOM JIESITEIbHOCTH,
HaBBIKaMU pa3perieHus mpooem;

- BBIABJIATH HpI/I‘II/IHHO'CHCI[CTBeHHBIC CBA3HN U
aKTyaJIM3UPOBaTh 3a/iady, BBIIBUTATh THIIOTE3Y
cec peHleHI/IS'I, HaXOIUThb apFYMGHTBI JJIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh
[1apaMeTpbl U KPUTEPUU PELICHUS,

- QHAJIM3UPOBATH IMOJYYCHHBIC B XOJ€ PEHICHHUS
3a1a4u pe3y.HLTaTBI, KpI/ITI/I‘-IeCKI/I OIICHUBAaTh UX
JOCTOBEPHOCTh, IPOrHO3UPOBATh H3MCHCHHE B
HOBBIX YCJIOBI/ISIX;

- YMETh MEPCHOCHUTH 3HAHUS B MO3HABATEIBHYIO
1 TIPAKTHYECKYIO 00J1aCTH KHU3HEICATCIbHOCTH,

- yMETh HMHTEIPUPOBATh 3HAHHS U3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIABHATaTb  HOBBIE  HJEH,
OpI/IFI/IHaJH)HI)Ie IIoaAXOabl N pemeHI/m;
- CIIOCOOHOCTH UX MCIIOIL30BAHUS B
MO3HABATEIBHON U COIUAILHOM MIPAKTUKE

npeajiaratb

YIJICKHCIIBIN Ta3, aMMHaK, TalieHas U3BECTh, HETralleHass NU3BECTh, MTUThEBAs
colla W JAPYTUX), COCTaBIATH (DOPMYJIBI HEOPTraHUYECKHX M OPraHUYEeCKHUX

BEILIECTB, YPaBHEHUS XHUMHUYECKHX pEaKIMi, OOBSICHATb HX CMBICI,
MOATBEPKIATH XapaKTepHbIC XUMHAYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH M 3aMKUCSIMU YPAaBHECHUN XUMHUYECKUX
peaKLHii;

- YMeTh YyCTaHaBJIMBaTh MPUHAUICKHOCTh W3YYCHHBIX HEOPraHUYECKUX U
OpPraHU4YCCKUX BCHICCTB K ONPCACIICHHBIM KJIaCCaM U I'pyIiliaM COCIIHHCHI/Iﬁ,
XapaKTepu30BaTh WX COCTAaB M Ba)KHEHIIME CBOWCTBA; ONPENENSTh BUIbI
XUMHUYECKUX CBsi3ed (KOBaJeHTHas, MOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
THUIBI KPUCTAJUNIMYECKUX PEIIETOK BEIECTB; KIACCU(PUIIUPOBATH XMMHUECKHE
peaKkiuy;

- cdopmupoBaTh MPEACTABICHUS: O XHUMHUYECKOH  COCTaBISIOLIEH
GCTGCTBGHHOHayLIHOI;'I KapTUHbBI MHpa, POJIM XMMHHU B IIO3HAHWH SIBJICHUN
OpUpOAbl, B (OPMHPOBAHHHM MBIIIICHUS M KYJIbTYpbl JUYHOCTH, €€
(GYHKIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOMW /ISl PEIICHHS PAKTUIECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEJE;

- YMETh IPOBOJUTH PACUETHl 10 XUMHYECKUM (POpMYyJiaM M ypaBHEHHIM
XUMHUYECKUX  PEaKIuil C UCHONb30BaHHWEM  (DU3MYECKUX  BETUYHH,
XapaKTEePU3YIONIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00bemMa
(HOpMalnlbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIB30BATh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA IJIA IPUHATHA peHICHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM

OK 02.
OcyiecTBIsITh
TIOUCK, aHAIU3 |
UHTEPIPETAINIO
uHpopManuy,
HEOOXOINMON
JUIS. BBITIOJIHEHUS
3ama4
npodeccuoHanbH
ol

B 001acTH IEHHOCTH HAYYHOT'O NO3HAHMSA:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKH M OOIIECTBEHHOM MPaKTUKH,
OCHOBaHHOI'O Ha JAaore KYJIBTYD,
CIOCOOCTBYIOLIET0 OCO3HAHHMIO CBOETO MecTa B
MOJIMKYJBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHHE SA3BIKOBOM u
YUTATEJIbCKOM  KYJIbTYphl ~ KaK  CpEACTBA
BSaHMOHeﬁCTBHSI MCXKAY JOABMH H ITO3HAHHA

- yMeTh IUIAHUPOBATh U  BBIIOJHATH XUMHYECKHMM  DKCIEPUMEHT
(mpeBpallleHusT OpraHWYeCKMX BEIIECTB TIPU HArpeBaHUU, TOJYUYCHHE
STUJIEHA U U3YYEHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIMMU Ha aJbICTUIbI,
KpaxMaj, YKCYCHYIO KHCJIOTY, JIeHaTypamusi O€JlKOB Ipu HarpeBaHUH,
[[BETHbIE pEaKIMK OENKOB, MPOBOAWTH pEAKIMH HOHHOTO OOMEHa,
OTIPEIETIATh CPEAy BOJHBIX PaCTBOPOB, KAU€CTBEHHBIC PEAKITUU Ha CyJbdaT-,
KapOOHaT- ®  XJOPUA-aHUOHBI, HAa KAaTHOH AaMMOHHUS, pelIaTh
OKCTIIEpUMEHTAIbHBIE 3afaun 1o TeMaMm "Mertamisl" u "Hemertamnel") B
COOTBETCTBUHM C TPaBHJIAMU TEXHHUKH O€30MacCHOCTH TpU OOpaIieHuu ¢
BEIIECTBAMH M JIAOOPATOPHBIM 000PYJOBAHUEM; MPEACTABIATh PE3yIbTAThI




JACATCIIbHOCTH.

MUDA;
- OCO3HAaHME LIEHHOCTU HAy4YHOH JESTeIbHOCTH,

T'OTOBHOCTB OCYIIECTBIIATDH IIPOCKTHYIO n
HCCICA0BATCIILCKYIO JACATCIIBHOCTD
HUHANBHUAYAJIIbHO U B I'PYIIIIC,

OB.TIa)IeHI/Ie YHUBEPCAJIbHBIMHA yqeﬁnban

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJAJeTh HABbIKAMM IOJY4YEHHUsS HHPOpMALUU
U3 UCTOYHUKOB PA3HbIX TUIIOB, CAMOCTOSITEIBHO
OCYILLIECTBIATh MOUCK, aHAJIU3, CUCTEMATU3ALIUI0
W HMHTEPIpeTanuio HHOOPMAIMK  Pa3IUIHBIX
BUJIOB U (OPM IIPEICTABICHMUS;

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX (hopmarax ¢
y4eTOM Ha3HaueHUs HHPOpPMaluu M IeJIeBOH
ayAUTOpUH, BHIOMpas ONTUMAIBHYIO (GOpPMY
IIPEJCTAaBICHUS U BU3yaIU3alUH;

- OLICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
nHpOpMAIUY, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-ITUYECKUM HOpPMaM;

- UCIOJIB30BaTh CpeACcTBa MH(GOPMAIMOHHBIX U
KOMMYHMKAIIUOHHBIX TEXHOJIOTMH B pEIICHUU

KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX 3a7jad C  COOI0JIEHuEM
TpeboBaHU 3PrOHOMMKH, TEXHHUKHU

0€30IaCHOCTH, THUTHEHBI, pecypcocOepexeHus,
MPaBOBBIX W OTHYECKHX  HOPM,  HOPM
MH(OPMALIMOHHON OE30MaCHOCTH;

- BJIaJIETh HABBIKAMH PACTIO3HABAHMSI U 3AIIUTHI
uHpopmanuu, UHGOPMAIIMOHHOH 0€30MacHOCTH
JIMYHOCTH,

XUMHUYCCKOT'O BKCHepI/IMeHTa B (bopMe 3aIIUCH ypaBHeHHI;'I COOTBCTCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTAaTOB;

- YMETh AaHAJIMU3UPOBATh XHUMHUYECKYH HH(GOPMAIMIO, IOJIy4aeMyl W3
pa3HBIX MCTOYHHUKOB (CPEICTB MaccoBoil mH(popmanuu, cetb MHTepHeT u
Jpyrue);

- BJIaA€Tb OCHOBHBIMH MCTOAdaMU Haquoro IIO3HAHUA BCIICCTB H

XUMHUYECKUX  sIBJIeHMM  (HaOmioJeHue,  U3MEpeHHe,  AKCIEePUMEHT,
MOJICJIMPOBAHUE);

- YMeThb NHPOBOJUTH pacueThl MO XUMUYECKUM (OpMyllaM U ypaBHEHUSIM
XUMHUYCCKUX peaKuHﬁ C HUCITOJIB30BAHUEM (I)I/ISI/I‘-IGCKI/IX BCJINYHH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJibHbIE yCIIOBUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XMMUYECKHE 3HAHUS JUIsl NPUHATHUS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYallHUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

OK 04. PaGorars
B KOJUIEKTUBE U
KOMAaHJIE,

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIPEEIIEHHUIO;
-OBJIaJICHUE HaBBIKAMH yueOHO-

- YMETH IJIaHUPOBATHh n BBIIIOJIHATH XUMHAYCCKHM SKCIICPUMECHT
(HpeBpaH_[CHI/I}I OpraHHU4YC€CKUX BCHICCTB IIPpU HArpC€BaHUH, TIOJIYYCHUC
OTUJICHA W U3YYCHHE €TO CBOfICTB, KAauCCTBCHHBIC PCAKIMHU Ha aJIbACTUIBI,




3 exTuBHO
B3aMMO/ICHICTBOB
aTh C KOJUIETaMH,
PYKOBOJICTBOM,
KIIUEHTaMH.

HCCIIEIOBATENIBCKOM, MPOEKTHON M COLMAIBHOMN
JIeITEIILHOCTH;

OBJaageHue YHHBEpPCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

0) coBMecTHas1 1esITeJIbHOCTb.

- TOHMMAThb W WCIOJIb30BaTh MPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIYyaJIbHON PabOTHI;

- MPUHUMATH LEIUM COBMECTHOW JIESATEIHHOCTH,
OpraHU30BBIBATh M KOOPJIWHHUPOBATH IACHCTBUSA
II0 €€ JOCTIIKCHUIO: COCTABIIATh ILUIAH ACHCTBHUM,
pacmpenenartb poid €  Yy4eTOM  MHEHHH
YYaCTHUKOB 00cyx)aTh pe3yabTaTh
COBMECTHOI pabOTHI;

- KOOPJIMHHUPOBAaTH M BBHINOJHATH pPadOTy B
YCIOBUSIX ~ PEAIBHOTO, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBISITh IO3UTUBHOE CTPAaTErHUECKOe
MOBEJICHNE B PA3JIMYHBIX CUTYaIUsX, POSBIIATH
TBOPYECTBO u BOOOpakeHue, OBbITh
WHUIUATHBHBIM

OBaanenue YHHUBepPCAJIbHbIMH
PeryisiTHBHBIMH 1€ CTBUSIMU:

) NPUHSITHE ce0sl U APYrUX JIIOIei:

- NPUHUMATh MOTHUBBI M apryMEHTBl IPYTHUX
JIIOJIeH TIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;
- MpU3HAaBaTh CBOE€ NPaBO W MPaBO JAPYTUX
JIFOJICH Ha OIIHUOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUP C
TIO3UIINH JIPYTOTO YEJIOBEKa;

Kpaxmall, YKCYCHYIO KHCIIOTY; JieHaTypalusi OeJKOB IpH HarpeBaHUU,
[[BETHbIC pEAKIMK OCJIKOB, TPOBOJAUTH pPEaKIHMH HWOHHOTO OOMEHa,
OTIpeeIIsATh Cpely BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEeaKIMU Ha Cylbdart-,
KapOoOHaT- W  XJIOPUA-aHMOHBI, HA KAaTUOH AaMMOHMS;  pellaTh
JKCIICpUMEHTAIbHBIC 3afaun 1o TeMaM "Mertamisl" u "Hemertamnel") B
COOTBETCTBUHM C TPAaBHJIAMU TEXHHUKH O€30MAaCHOCTH MpHU OOpamieHuu ¢
BELIECTBAMH U J1a0OPaTOPHBIM 00OPYAOBAHHUEM; IMPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B (DOpPME 3alMCH YPABHEHH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

OK 07.
CopeiicTBOBaTh
COXPaHEHHUIO
OKpY’KaIoILeH
CpeJibl,

B 00J1acTH 3K0JI0rHYeCKOro BOCIUTAHUA

- c(pOPMUPOBAHHOCTH IKOJOTUIECKON KYIBTYPHI,
IIOHUMAHUC BIIMAHUWSA COIIUAJIBHO-
SKOHOMUYECKHX IPOLECCOB HA  COCTOSIHUE
MIPUPOJTHON W COITMATBHOM CpEeJbl, OCO3HAHHE

- chopmupoBaTh MpEACTABICHUS: O XUMHUYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU
IpUpoAbl, B (OPMHPOBAHUM MBIIIJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKITMOHATBFHOW TPAMOTHOCTH, HEOOXOAMMOMN /7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOHIEHMSI K CBOEMY 3JIOPOBBIO U




pecypcocoepexe | rnodaabHOro Xapakrepa HKOJIOTMYECKUX | IPUPOJHOM Cpene;
HUIO, npobiuewm; - YMeTb CcOOJIOaTh MpaBUiIa HKOJIOTUYECKU 1€IeCO00pa3HOro MOBEACHHS B
3¢ deKTUBHO - IUTAaHUPOBAHHE U OCYIIECTBICHUE NEHCTBUH B | OBITY M TPYIOBOM IEATEIBHOCTH B LIEISIX COXPAHEHUs CBOErO 3J0POBbS U
JICCTBOBATH B OKPYJKaIOIlIEH Cpefic Ha OCHOBE 3HAHUA LIEJIEH | OKpYXKaloLEed IPUPOJHOM Cpelbl; YYUTHIBATh OIIACHOCTH BO3ACUCTBUS Ha
Ype3BbIYAHBIX YCTOMYMBOT'O Pa3BUTHUs YEJIOBEUECTBA; JKUBBIE OPTaHU3MBI OIPEIEICHHBIX BEIIECTB, MIOHUMAs CMBICI IIOKa3aTells
CUTyaLHsX. AKTHUBHOE HENPUATHE JEHUCTBUH, IPUHOCSIIMX | MPEAEIbHOMN NONyCTUMOW KOHIICHTPALUH

BpEZ OKpYXKaIoUIel cpene;

- YMEHHE IPOTHO3UPOBaTh HEOJIArONPUITHBIE

JKOJIOTHYECKHE IIOCJIEACTBUS

MPEANPUHUMAEMBIX JEUCTBUM, NPENOTBPAILATH

UXx;

- pacmmpeHue OIbITa JIEATEIIbHOCTH

9KOJIOTMYECKOH HAIPaBICHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-

UCCIIEIOBATENIBCKOM, IPOEKTHONW U COLUAIbHON

JESATEIbHOCTH;
ITK 1.1. | BBIOIHEHUS TTOATOTOBUTENBHBIX Pa0OT 110 o0MpaTh MaTepUaIbl /Ui BHIIOJHEHUS IITYKaTYPHBIX U IE€KOPATUBHBIX
BrimonnsaTte OopraHu3aiuu padbodero Mecra rnpu pabor;
HTYKaTypHBIC MITYKaTypHBIX pad0Tax Mo OTACNKE Pa3IUIHBIX ..
paGoTHI 10 | noepxHoCTeil. MIPUMEHSTh TEXHOJIOTHUH MPUTOTOBIICHUS IITYKAaTypHBIX PACTBOPOB U CMECEH;
OTACITKE coOuro1aTh TpeOOBAHUS OXpaHbl TPY/la MPH HaX0XKJIEHUH HA CTPOUTEbHON
BHYTPEHHUX U ITomaKe.
Hapy>KHbIX
TIOBEPXHOCTEH BUbI U CBOMCTBA MAaTEPUAJIOB ISl BBIITOJHEHUS IITYKATyPHBIX U
31aHUN u

COOPYKEHHI.

JIEKOPaTUBHBIX paboT;




ITIK 1.3.

Brinmonnenue
JIEKOPATUBHBIX
ITYKATYpOK.

BBIIIOJIHSTH PEMOHTHBIC PA0OTHI  Pa3IHYHOTO
Ha3HAYCHUS;

OLICHUBATh 0€30MaCHOCTh YCIIOBHH Tpy/aa B
COOTBCTCTBUHU C CAHUTAPHO-TUTHUCHUYICCKUMU
HOpMaTUBaMHU.

BUIBl M CBOWCTBA MaTEpUaANOB JUISI BBINOJHEHUS IUTYKAaTypHBIX U
JIEKOPaTUBHBIX padoT;

TEXHOJIOTUH ITPUTOTOBIICHUS, HAHECEHUS 1 00paOOTKH IITYKAaTYPHBIX
pacTBOPOB U CMECEH;

TEXHOJIOTHUH BBIMOJHEHHUS ITYKATYPHBIX, IEKOPATUBHBIX IITYKATYPHBIX
pabor;




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM IUCHUIINHBI

«XHUMUSA»

2.1. O0beM QMCHUILIMHBI K BHAbI YUeOHOI padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 82
B T.4.

OcHoBHOe coJep:kaHue 74
BT. 4.:

TeopeTudeckoe o0ydeHue 40
MPAKTUYECKHUE 3aHITUS 24
B T.4. KOHTPOJIbHBIE paOOTHI 6
nabopaTOpPHBIE 3aHATHS 10
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 5
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TeopeTudecKoe o0ydyeHune 2
IIPAKTUYECKUE 3aHATUS 4
IIpoMeskyTouHast aTTecTalus (3a4eT) 2




2.2. TemaTn4yecKkMii IJIAH U COJePKAHNE TUCUUIIMHBI

HanmenoBanme Conep:xanue yueOHOro Matepuaia (OCHOBHOE U PO(deccHoHAIBLHO- OBLeM YACOE dopmupyeMble
pa3iesioB M TeM | OPHEHTHPOBAHHOE), 1a00PATOPHbIE  NMPAKTHYECKUE 3aHATHUS, IPUKJIATHONA MOIYJ/Ib KOMIIEeTeHIIH U
1 2 3 4
OcHoOBHOE coepKaHue 74
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 8
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenue atoMoB | Teopernueckoe o0ydeHHe 2
XUMUHCCKUX 1.CoBpemeHHast Mojelb CTpoeHHst aToMa. CHMBOJMYECKHH SI3bIK XUMHH. XUMHUYECKHI
SJICMCHTOB 1 3JIEMEHT. DJeKTpOHHas KoHpuryparms atoma. Kinaccudukaiuss XMMHYECKUX DIIEMEHTOB
HpHrpoza (s-, p-, d-aiemenTsl). BaneHTHOCTS. BajieHTHBIE 37IEKTPOHBL.
XUMHUYECKON 2 Bu > 2
Buner xumuueckoll cBsi3M (KOBaJeHTHAas, WOHHAs, METaJUIMUECKas, BOJOPOJHAs) U

CBA3N ciocoObl  ee  oOpasoBaHHMss ~ DJIEKTPOHHAsk  NPUPOJA  XUMHYECKOH  CBS3H.

DJIEKTPOOTPULIATENLHOCTD.

IIpakTHyeckune 3aHATHA 2

II3 Nel Pemrenne 3amannii Ha HCIOIB30BaHHE XHMHUYECKOH CHMBOJHMKU U Ha3BaHHUHU

COCMHEHUIN 0 HOMEHKJIATYpE MEXIYHAPOIHOIO COK3a TEOPETUUYECKOW W MPUKIIATHON

XUMHUHM U TPUBHMAIBHBIX Ha3BAaHUHM ISl COCTABIICHUS XUMHUYECKUX (DOPMYN IBYXaTOMHBIX

coequHeHUN (OKCHUIOB, Cynb()UIOB, TUAPUIOB M T.I.) U JPYIMX HEOPraHMYECKUX 2

COEIMHEHUH OTIENbHBIX KiaccoB. [IpakTuueckue 3aaHus Ha YCTAHOBIIEHUE CBSI3U MEXKAY

CTPOCHHEM AaTOMOB XHWMHUYECKHX DJIEMEHTOB W TMEPUOJAUYECKHUM H3MEHEHHEM CBOMCTB

XUMUYECKUX DJJIEMEHTOB M MX COEIMHEHH B COOTBETCTBUU C  IOJOKEHUEM

ITeproanyecKkoil CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue 4 OK 01
[Teprognyeckuii | [pakTHvecKkue 3aHATHUS 4 OK 02
EI;?thllef{i[iﬁtgia I3 Ne2llepuonnueckas cucreMa xuMudeckux anemeHToB .M. Menneneea. dusnveckwii

cMmbicn [lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH W3MEHEHUSI CBOMCTB

XUMUYECKHUX DJIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUU

C TIOJIOKEHUEM XMMHUYECKOro 3neMeHTa B Ilepuoauyeckoit cucreme. MupoBo33peHueckoe 4

n HayuyHoe 3HadyeHue I[lepmommueckoro 3akona J[.MI. MenneneeBa. Ilpornossr JI.W.
MenpeneeBa. OTKpBITHE HOBBIX XMMUUYECKHUX 3JIEMEHTOB.
Pemenne mnpakTUKO-OPMEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha XapaKTepU3alUio




XHUMHAYECKUX 9JIEMEHTOB «MeTanyeckue / HEMETAJNINYECKHE CBOIiCTBa,
3JICKTpOOTpI/IHaTeJIBHOCTL XUMHUYCCKUX DIJIEMCHTOB B COOTBCTCTBHU C HUX SHCKTPOHHLIM
CTPOCHHEM H TIOJOKEHHEM B IEPUOJAMYECKOM CHCTeMe XUMHUUYecKkuXx anemeHToB J[.U.
Menneneenay»

Pazjnen 2. Xumuueckue peakuumn

Tema 2.1. Tumnsl

OcHoBHOe cogepkaHue

I

XUMHNYCCKHUX

TeopeaneCRoe oﬁyqe}me

peakuui

1. Knaccudukanusi ¥ TUITBI XUHMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBiieHHe ypaBHEHUH peaKInii COSTUHEHUS, pa3lIOKEHUs, 3aMeIeHus], 0OMeHa, B T.4.
PEaKIMi TOPEHHMSI, OKHCIICHUSI-BOCCTAHOBIICHHS.

2.YpaBHCHHSI OKUCIICHHI-BOCCTaHOBIIEHUS. CTeTnieHh OKUCIeHUS. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBICHNUE U YPAaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIii METOJIOM JIEKTPOHHOTO Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B
MIPUPO/IE, TPOU3BOJICTBEHHBIX ITPOLIECCAX U )KU3HEACATEILHOCTH OPTaHNU3MOB

HpaKaneCRue 3aHATHSA

II3 Ne3 KomnuecTBeHuble OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIHYECTBEHHEIE 3aKOHELI B
XUMHHU U PACUeThl 0 YPaBHEHUSM XMMUYECKUX peakuuid. Moib Kak eMHUIA KOJINYeCcTBa
BelliecTBa. MousipHas Macca. 3aKOHbI COXPAaHEHHUs Macchl M 3HEPruu. 3akoH ABOraapo.
MosnsipHblii 00beM ra3oB. OTHOCHTENIbHAsl MJIOTHOCTh Ta30B. PacueTsl Mo ypaBHEHHSM
XUMHUYECKHUX pEeaklii C MCHOJIb30BAaHUEM MAacChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) I'a30B,
KOJINYECTBA BEIIECTBA

OK 01

Tema 2.2.

OcHoBHOE CoAEpKaHuE

DNEeKTpOIUTHYECKA

Teopernueckoe o0y4enue

ST IACCOTHAIAS U
HOHHBIA 0OMEH

1. Teopust snexTponutndyeckoi auccoruanuu. MoOHBI. DJIEKTPONMUTHI, HEIIEKTPOJIUTHI.
Peakiun monHoro o6mena. CocTaBlieHHe peakluii HOHHOTO OOMeHa MyTeM COCTaBJICHUS
UX TOJIHBIX M COKpPALICHHBIX MOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peaKIMu. 3aJaHus
Ha COCTABJICHUE NOHHBIX PEaKINil

JlaGopaTopHble 3aHATHSA

JIPNel “Tumpl XUMHUYECKUX peaKIuii”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOIHBIX M 00pa3yIOUIUXCS BELIECTB) U
MIPU3HAKOB XUMHUYECKUX peakmuii. [[poBenenne peaknuii HOHHOTO 0OMEHa, OTpeesieHre
cpeibl BOAHBIX PACTBOPOB. 3aJIaHUsI HA COCTaBJIEHUE HOHHBIX PeaKluid

OK 01
OK 04




Pasznea 3.

CTpoe}me H CBOMCTBA HEOPraHnveCKUuX BeUIeCTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTpoeHHuE
HEOPraHu4YeCKux
BEIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

1.Ilpenmet Heoprannyeckor xumun. Knaccudukanus Heopranndeckux BemecTs. [Ipocteie
U CIIOKHBIE BemecTBa. OCHOBHBIE KJTACCHI CIIOKHBIX BEHIECTB (OKCHUIBI, TUIPOKCH/IBI,
KHCJIOTBI, COJIH ).

2.B3anMOCBsI3p HEOPTAHUYECKUX BEIIECTB. ArperaTHbIe COCTOSHUS BEIIECTBA.
Kpucrammmdeckue u amopgHbIe BemecTBa. THITBI KpUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAs, METAJUTMUECKast). 3aBUCUMOCTh (PH3NYECKUX CBOMCTB BEIIECTBA OT
TUTA KPUCTAJUIMYECKOM pelIeTKH. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEIIECTB OT BHUJIA
XUMHUYECKON CBSI3M U THIA KPUCTAJUTUNICCKON pereTkh. [[prauHbl MHOTOOOpA3Hs BEIIECTB

IIpakTH4yeckue 3aHATHS

II3Ne4Homenknarypa HEeOpraHMUECKUX BEIIECTB: Ha3BaHHE BEIECTBA UCXO/IS U3 UX
XUMHYECKON (POPMYITBI MITH COCTABICHNE XUMUIECKOH (DOPMYJIIBI UCXO/Is U3 Ha3BAaHHS
BeniecTBa 1o mexxaynapoanoit (MIOITAK) unu TpuBHambHOM HOMEHKIATYDE.

Pemenune mnpaktuyeckux 3alaHuUN MO KJIACCU(UKALKK, HOMEHKIAType M XUMHUYECKUM
dbopMynaM HEOpPraHMYECKHX BEIIECTB PA3IUYHBIX KJIaccOB (yrapHbIi ras, yrieKUcbli ras,
aMMHaK, TaiieHas U3BECTb, HEralleHas U3BECTb, MMTHEBAsl COAA U JPYIHX): Ha3bplBaTh U
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEAEATh IPUHAUIEHKHOCTD K KJIaccy.
HcTounuky XuMuueckoil uHpopmanuu (CpecTB MacCcoBOi MHPOpMaIy, ceTh VIHTepHeT u
npyrue). Ilouck nHpopmanuu no Ha3BaHUAM, UJIEHTU(PUKATOpaM, CTPYKTYPHBIM

dbopmynam

OK 01
OK 02
IIK...

Tema 3.2. dusnko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEILIECTB

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

1.Meramnbl. OOmme ¢Qusmueckue U XMMUYECKHE CBOMCTBAa MeTauioB. CrocoObl
NOJy4YeHUs. 3HaYeHHE METAJUIOB W HEMETaUIOB B MPHUPOJE M SKU3HEAEATEIbHOCTU
YeJI0BeKa U OPTaHU3MOB.

2.Koppo3us MeTayuIoB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UH

3.Hemeramnel. OOmme ¢usznyeckue M XUMHYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIE
cBoricTtBa HeMetawioB [V— VII rpymm.

4 Knaccudukanuss 1 HOMEHKJIAaTypa COCIMHEHUN HeMeTauloB. KpyroBopoThl OMOTreHHBIX
AJIEMEHTOB B MPUPOJIE

OK 01
OK 02
IIK...




5.XuMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (OKCHJIOB,
TUAPOKCHUIOB, KUCIIOT, COJIeH U Ap.).

6.3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IIPOCTBIX BELIECTB, BOJOPOAHBIX COCIUHEHU, 2

BBICIINX OKCHUJIOB M THAPOKCHIOB

IIpakTH4eckue 3aHATHSA 2

II3Ne5 CocraBieHue ypaBHEHUH XMMHYECKHX PEAKIMI C y4acTHEM IPOCTBIX U CIIOKHBIX

HEOPraHMYECKUX BEIIECTB: METAUIOB U HEMETAJIOB; OKCHJOB METAJUIOB, HEMETAJJIOB U

aM(pOTEpHBIX DJIEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAaHMM ©  aM(pOTEpHBIX

TUAPOKCUIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIKUX UX CBOMCTBA. 2

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/laHUi Ha CBOMCTBA, COCTaB,

noJjy4eHue 1 6e30nacHoe UCIOIb30BaHUE BKHEHUIIIMX HEOPraHUUYECKUX BEIIECTB B OBITY U

IIPAKTUYECKON AEATEIbHOCTH YEJI0BEKa
Tema 3.3. OcHoBHOe coJep:kaHue 6 OK 01
Unentudukauns | TeopeTnueckoe oGydenue 2 OK 02
HEOPraHn4eCKuX Wnentudukanus HEOpraHn4eckux BEUIECTB ¢ UCMOJIBb30BAHUEM UX (PU3HMKO-XUMUYECKUX OK 04
BELICCTB CBOWCTB, XapaKTEePHbIX KaUeCTBEHHbIX peakuuii. KauecTBeHHbIE peakluu Ha Cyib(at-, 2

KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS

JlaGopaTopHble 3aHATHSA 2

JIPNe2 «MnenTudukanns HeOpraHMYECKMX BEIIECTB.

Pemenne skciepuMeHTaNBbHBIX 3324 [0 XUMUYECKUM CBOWCTBAM METAJIJIOB U HEMETAIIJIOB,

10 PacroO3HABAHMIO U NTOJIYYEHUIO COEIMHEHUI METAJUIOB U HEMETAJUIOB. 5

Nnentuduxanuss HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHUEM HUX (PU3UKO-XUMHUECKHUX

CBOWCTB, XapaKTEePHbIX KAaueCTBEHHbIX peakuuil. KauecTBeHHBIE peakuuu Ha Cyibdart-,

KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHHS
KonTtposbnas Croii

BOMCTBA HEOPTAaHUUYECKHUX BEIIECTB 2

pabora 1

2 cemecTp
Pasnen 4. CTpoeHne 1 CBOICTBA OPraHU4YeCKUX BellecTB 44
Tema 4.1. OcHOBHOe coep:kaHue 6 OK 01
Knaccupukanus, | Teoperuueckoe oGy4yenue 4 IIK...
CTpOCHHE 1 1.IlosiBeHME U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [Ipeamer opraHnueckoi 4

XUMHH. MecTo U 3HaueHIE OpFaHPILIeCKOfI XUMHHU B CUCTEME €CCTCCTBCHHBIX HAYK.




HOMEHKJIaTypa
OpraHUYECKUX
BEILIECTB

XUMHYECKOE CTPOEHUE KaK MOPSAIOK COSIMHEHHSI aTOMOB B MOJIEKYJI€ COTJIACHO UX
BaJIECHTHOCTH. OCHOBHBIE I10JIO’KEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPIraHUUECKUX
coequuennit A.M. bytnepoBa. YriepoiHblid CKEJIET OpraHu4eCKOH MOJIEKYJIbI.
3aBUCHUMOCTb CBOMCTB BELIECTB OT XMMHUUYECKOTO CTPOEHUS MoJIeKyIl. Mi3oMepus u
U30MEPHI.

2.Ilonsatne o QynkuuoHanbHoM rpynme. Pamgukan. [lpunmunsl — kinaccudukanuu
OpPraHUYECKUX COoelMHEHUI. MexayHapoJHas HOMEHKIATypa U MPUHIUIIBI HOMEHKIIATYPbI
opranuveckux coenuHeHuil. IlonsaTrue o0 a3oTcoaep)KalMX COCTUHEHUSAX, OMOIIOTHYECKU
aKTUBHBIX BellecTBax (yrjaeBojax, XHUpax, Oelkax M Jp.), BBICOKOMOJIEKYJISPHBIX
coeIMHEHUSIX (MOHOMED, OJUMEP, CTPYKTYPHOE 3BEHO)

HpaKaneCRue 3aHATHSA

II3Ne6HomenknaTypa OpraHM4ecKMX COEAMHEHUN OTIENbHBIX KJIacCOB (HACHIIICHHEIE,
HEHACHIIIICHHBIC ¥ aPOMATUYECKHE YIIICBOIOPOIBI, CIIUPTHI, PEHOIBI, alTbICTHIBI, KETOHEI,
KapOOHOBBIE KUCTOTHI U Jp.) CocTaBlieHne MOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hOpMYyI
OpPraHMYEeCKHX  BEIIECTB  OTACJIbHBIX  KJIACCOB, MCHOJB3YSd MX Ha3BaHHUS IO
CUCTEeMAaTUYECKON U TPUBHAIBLHON HOMEHKJIAType (ITWUJICH, aleTHIICH, IIHIepuH, (GeHom,
dbopManpaerua, yKCyCHas KHCIOTa, TIWIMH). Pacdersl mpocreimein  (Gopmyss
OpPraHUYECKON MOJIEKYJIIbI, UCXOJs U3 DJIEMEHTHOro cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU N

OcHOBHOe coiep:KaHue

12

Teopernueckoe o0y4enue

1.du3uKko-XxMMUYECKHe CBOWCTBA OPraHMYECKUX COEIMHEHMH OTHENBHBIX KJIacCOB
(ocoOenHOCTH KiIaccu(UKAllMM U HOMEHKJIATypbl BHYTPHU Kjlacca; TOMOJOTUYECKUH psll U
obmass ¢opmyna; uzomepus; (u3nyeckre CBOWCTBA; XUMHUECKHE CBOMCTBA; CIOCOObI
MOJIyYeHUs):

npejieNbHble YIIIeBOJOPO/bl (aJlkaHbl M IMKJIOAJKaHbl). ['OpeHrne MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHMKOB TeIIa B TPOMBINIUIEHHOCTH H ObITy. CBOWCTBAa NPUPOIHBIX
YTJI€BOAOPOAOB, HAXOXK/IEHHE B IPUPOJIE U IPUMEHEHUE aJIKaHOB;

2.Hempe/ieNbHbIe (aJKEHBl, AJIKWHBI W alIKaJueHbl) M apOMAaTHYECKHE YTIICBOJOPOIHI.
['openue aneTusaeHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHHU JJIsl CBAPKH U PE3KU
METAJIJIOB

3.KUCIIOpOoAcOoAepKAIIre COeTUHEHUS (CITUPTHI U (PEHOBI, KapOOHOBBIE KUCIOTHI U d(PHPHI,
alBACTUIIBI M KETOHBI, JKUPBI, YIIeBOAbl). [IpakTHdeckoe NMpPUMEHEHHE STHIICHTJIHKOJIS,
rmiepuHa, GeHona.

4 Tlpumenenune Qopmanpaeruia, ameTaabIeruaa, YKCYCHOW KHUCIOTHL. Mbla Kak COJd

OK 01
OK 02
OK 04
IIK...




BBICHINX Kap6OHOBBIX KHCIOT. Moro1ye CBOMCTBa MEIIa

5.A30TCconepxarue COCIMHECHHS (aMuHBI u AMHUHOKHCIIOTHI, OenKm).
BbicokoMoOneKkysipHbIE  COCAMHEHMS] (CMHTETHYECKHE M OMOJIOTMYECKU-aKTUBHBIE).
Monomep, mnonumep, CTPYKTypHOe 3BeHO. [lonmmepusanus >THIEHA KaK OCHOBHOE
HaINpaBJIEHUE €T0 UCTIOIb30BaAHUSI.

6.]'eneTnyeckas CBS3b MEXKAY KJIaCCAaMH OPraHUYECKHX COEIMHEHUN

IIpakTnyeckue 3aHATHS

II3Ne6 CpoiicTBa OpPraHWYECKHX COCAMHEHUH OTAEIBHBIX KJIACCOB (TpPUBHANBbHASA U
MEXIYHapOJAHAas HOMEHKJIATypa, XHMHUYECKHE CBOWCTBA, CIOCOOBI  MOJYYCHHS):
npe/iesibHbIC (AJIKaHbl U IUKJIOAJIKAHbBI), HETPeaeabHbIC (aJIKEeHbI, AIKMHBI U aJIKAJUCHBI) U
apoOMaTHYECKHE YIIEBOJOPOAbI, CIHUPTHI U (PEHOJbI, KapOOHOBBIE KHUCIOTHI U IPUPHI,
albACTU/IBI M KETOHBI, aMUHBI M AMUHOKHUCIOTHI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUSI.
3ajaHusl Ha COCTABJIEHUE YPaBHEHUU XMUMHUYECKUX PEAKIMI C y4yacTUEM OpPraHUYECKUX
BEII[ECTB HA OCHOBAHUU UX COCTaBa U CTPOCHMUS

I[I3Ne/ CocraBienre cxeM peakiuii (B TOM YHCIE€ MO0 TMPEMIOKEHHBIM IEMOYKaM
IPEBpAlLCHU), XapaKTepU3YIOUIMX XMMUYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHHUH
OTJIENbHBIX KJIACCOB, CIIOCOOBI UX IMOJIyYEHHUSI U HAa3BaHUE OPraHMYECKHUX COECTUHEHHH 1O
TPUBUAIIBHON WJIM MEXTyHAPOIHON CUCTEMaTHYECKOM HOMEHKIIATYPE.

Pemienne  mpakTHKO-OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHUM HA  CBOWCTBA
OpPraHMYECKHUX COCIUHEHUH OTAEIbHBIX KJIACCOB

Jlaboparopnasi padora

JIPNe3“IIpeBpaltieHust OpraHMueCKUX BEIIECTB MPU HarpeBaHUH'".
[TonyueHue STUiIEHAa M U3y4yE€HUE €ro CBOWCTB. MojenupoBaHHe MOJEKYJT U XMMHUYECKUX
IIPEBpalllCHUI Ha NPUMEpPE dTaHa, STUJICHA, alleTHIICHA U JIp.

Tema 4.3.
WNnentuduxarus
OpPraHHYECKUX
BEIIECTB, UX
3HAYEHUE U

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

1.buooprannueckue coenuHeHus. IlpuMenenue u OuoJOrMYeckas poJib YIJIEBOIOB.
Oxucnenue yrieBofoB — UCTOYHHUK SHEPTHH KHUBBIX OpraHu3MoB. OOJIaCTH MPUMEHEHHS
amuHOKuUCIOT. [lpeBpamenuss GenkoB MuIM B opranusme. buonornueckue QyHKIUH

OK 01
OK 02
OK 04
IIK...




IIPUMEHCHUC B

OEJIKOB.

OBITOBOM 1 2.buonornueckue (GyHKIUH KHUpPOB. Poib OpraHWYecKod XMMHM B pelIeHHH Hpobiem

IIPOM3BO/ICTBEHHOH | MUILEBOM O€3011aCHOCTH

JESITEIbHOCTH

N 3.Posip oprannueckoii XMMUHM B PEUICHUU IMPOOJIEM SHEPreTUYECKON Oe301MacHOCTH, B
pPasBUTMM MEAMLUHBI, CO3JaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHHKOB SHEPIHU
(anmpTEpHATUBHBIE HICTOYHUKH SHEPTUN).
5.0nacHOCTh BO3ACHUCTBUS Ha JKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX
KJaccoB  (YrJIeBOAOPOABI, CHOUPTHI, (PEHONBI, XJIOPOPraHUYECKUE IPOU3BOJHEIC,
JIBJETUAbI U JP.), CMBICI IOKA3aTesIsl IPEeIeIbHO JOMYCTUMONM KOHIIEHTPALUU
JlabopaTropHble 3aHATHUS
JIPNed: “HnenTrduKanus OpraHndecKuX COeIMHEHUIA OTIebHBIX KJIACCOB™
WnenTudukanyss OpraHUYeCKMX COEIMHEHMHM OTHENIbHBIX KJaccoB (Ha mpumepe
IBJIETUIOB, KpaxMalia, YKCYCHOM KUCIIOTHI, OSJIKOB U T.II.) C HCIIOJIb30BAaHHEM X (H3HKO-
XMMHUYECKHX CBOMCTB M XapaKTEPHbIX KAaueCTBEHHbIX peakuuil. JleHaTypauus Oenka mnpu
HarpeBaHuu. l[BeTHble peakuuu OenkoB. BO3HMKHOBEHHE AHAIMTUYECKOTO CHUTHAja C
TOYKM 3PEHUS XMMHUYECKMX IIPOLECCOB IPH NPOTEKAHWH KAyeCTBEHHOW peakiuH,
M03BOJISAIONIEH HACHTU(DUIMPOBATD MTPEITIOKEHHBIE OPraHUUECKHE BEIIECTBA

Konrpoauas CrtpyKTypa U CBOICTBa OPraHUYECKUX BELLIECTB

pad6ora 2

Pasnen 5. KuHernuyeckue M TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHX

peakuuii

Tema 5.1Cxopoctb
XUMHYECKHUX
peakuui.
XUMHYECKOE
paBHOBECHE

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

1.CkopocTh peakiuu, ee 3aBUCUMOCTh OT Pa3IHyYHBIX (PAKTOPOB: MPUPOJBI Pearupyromux
BEIIECTB, KOHIIEHTPAI[MN PEarupyroIiX BEIIECTB, TEMIEPATYPhI U IJIOAAN PEAKIIHOHHOM
noBepxHocTU. TersoBble 3((eKThl XUMHUECKHX peakiuidl. DK30- U SHAOTEPMHUECKUE,
pEaKIHH.

2.00paTuMoCTh peakiuii. XMMHUYeCKOe PAaBHOBECHE M €ro CMENICHHE IMO0JI JeHCTBHEM

OK 01
OK 02
IIK...




pasnuyHbIX (aKTOPOB (KOHIIEHTpAllUS PEareéHTOB WIIM TPOIYKTOB PEaKIIMH, JTaBJICHHE,
TeMIlepaTypa) sl CO3/IaHUsI ONTUMAIBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX MPOLIECCOB.
[Tpuniun Jle larense

IIpakTHYeckHe 3aHATHA 2 OK 01
TI3Ne9PerieHre MpaKTUKO-OPUECHTUPOBAHHBIX 3aJaHUi Ha aHaIU3 (PAaKTOPOB, BIHSIOIINX OK 02
Ha W3MEHEHHME CKOpPOCTH XHMHUYECKOM peaklu, B T.4. C IMO3MLUUI H5KOJIOTHYECKU IIK...
1es1ecoo0pa3Horo MOBeACHUsI B OBITY W TPYAOBOM JAEATEIBHOCTH B LEISIX COXpPaHEHUs
CBOET0 3/I0POBbSl U OKpYXKaroIeil IPUPOIHON CPebl. 2
Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha npuMeHeHue npuHnumna Jle-Ilarense
JUI HaxXOXJIEHUs HallpaBJICHUs] CMELICHHsS pPaBHOBECUS XMMHUYECKON pEeakLMU W aHaJu3
(haxTOpOB, BIUSAIONINX HA CMEIIEHHE XHMHYECKOTO PaBHOBECHUS
Pa3znea 6. PacTBopbI 4
Tema 6.1. OcHoBHOe coJep:kaHue 4 OK 01
HonsTne o Teopernueckoe o0yuenue 4 OK 02
pacTeopax 1.PacTBOpeHre KaK (PU3MKO-XMMHYECKUH mporecc. PactBopsl. CriocoObl MPUTOTOBJIEHUS OK 07
pactBopoB. PactBopumocTb. MaccoBas 0y pacTBOPEHHOro BeuiectBa. CMbICH IIK...
noKaszaressl TPENeNbHO JOIMYCTHMOW KOHIEHTPAlMd W €ro HWCIOJbh30BAHHWE B OICHKE
HKOJIOTHUECKOM O€30MacHOCTH.
2.IlpaBrina 9KOJIOTHYECKH 11e5IecO00pPa3HOTro MOBEACHHS B OBITY U TPYAOBOH JIEATEIHHOCTH 4
B IIEJSIX COXPAHEHMS CBOETO 3/I0pOBbSl U OKpY’XKarollled NPUPOIHONW Cpesbl; OMacHOCTh
BO3/ICHICTBUS HA )KUBBIE OPTaHU3MBI ONIPEICTICHHBIX BEIIECTB.
3.PemieHne  NpPaKkTUKO-OPUEHTHPOBAHHBIX  pAaCUETHBIX  3aJaHMi  Ha  PacTBOPHI,
UCTIOJIb3yeMbIe B OBITOBOW M MPOU3BOCTBEHHON JESATEILHOCTH YEIOBEKa
Tema 6.2. OCHOBHOE COIep/KAHHE 2 OK 01
Hccnenopanue JlaGopaTopHbie 3aHATHS 2 OK 02
CBOHCTB PaCTBOPOB [ 71 P Ne5 «[IpUroTOBIEHHE PACTBOPOBY. OK 04
[IpuroTroBneHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIEHTpaluu (C MPaKTUKO- 9 IIK...
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB
KontpoabHnas Kunetnueckne W TEpMOAMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHHS XHUMHYECKHX 9

peakuui




padora 3

IIpodeccnonabHO-OPHEHTHPOBAHHOE COJePKaAHNeE (COMEPKAHUE MPUKJIATHOTO MOIYJIs1)

Paszpen 7. XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJIbHOCTH YeJI0BeKa OK 01
Xumusi B ObITY M |OcHOBHOE coepKaHHe OK 02
TIPOU3BOACTECHHOM Teopernueckoe o0yueHue 2 OK 04
JESTEIIBHOCTH v v = OK 07
HeIOBCKA Hogeiimme noctrykeHuss XUMUYECKOM HAYKH U XMMHUYECKON TEXHOJIOTMU. Posib xumun B

00eCreyeHU: 3KOJOrMYECKOH, SHEpreTHYecKOM M NHILEBOW 0e30IaCHOCTH, Pa3BUTHU IIK...

menunuHbl. [lpaBuna mowcka M aHanM3a XMMHUYECKOHM HH(POPMALUU U3 Pa3IHMYHBIX 2

UCTOYHUKOB (Hay4Has U yueOHO-HayudHas JMTepaTypa, CpeacTBa MacCOBOM MHpOpMaLuy,

ceThb VIHTEpHeT)

IIpakTH4eckue 3aHATHSA

II3NelOllonck m aHanmM3 KEHCOB O MPUMEHEHHHM XMMHUYECKHX BEIIECTB W TEXHOJOTHHA C

yuyeToM Oyaymed npodeccHOHaIbHOM — JEesATeNbHOCTM IO  TeMaM:  BakKHeEHIIue

CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKJIO, KE€paMmHuKa,

MaTepuaibl A DJIEKTPOHMKH, HAaHOMAaTepUaslbl, TEKCTHJBHBIE BOJIOKHA, HCTOYHHMKHU 4

SHEPruM, OPraHU4YECKHE U MUHEpAJIbHbIE Y100pEHUs, JIEKapCTBEHHBIE BEILECTBA, ObITOBas

XUMHUSL.

3amura: IlpencraBieHne pe3yabTaTOB peHIeHUsT KEHCOB B (QopMe MHUHHU-IOKIaNa C

Ipe3eHTaleN

IIpome:kyTouHas aTTecTanus 1O AUCHUILIMHE (324eT) 2

Bcero

82




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30OBATEJILHOI
JTUCHUIINHBI

3.1. TpeboBaHUS K MUHUMAJILHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecneYyeHn 0

Jns peanuzanuy mporpamMmbl AUCHUILTUHBL JODKHBI OBITH MPETyCMOTPEHBI CIEAYIOIINE
CIIelMaJbHbIE TIOMEIICHMs: YyYeOHbI KaOWHET XUMHUUM W/WIA Y4eOHOW XUMHUYECKOH
1abopaToOpHUH.

Ob6opynoBanue  y4eOHOro ka0uHera  (HArJsiAHbIE nocoous): HaOOpbI
HIAPOCTEPIKHEBBIX MOJIEJIEH MOJIEKYJI, MOJICTH KPUCTAIUIMYECKHX PEUIETOK, KOJUIEKIIMU MPOCTHIX
U CJIOKHBIX BEIIECTB W/WJIM KOJUICKIUHU MOJMMEPOB; KOJUIEKIIHUS TOPHBIX MOPOJ U MHHEPAJIOB,
tabmuia Meneneesa, nuppoBbie 00pa3oBaTebHbIC PECYPCHI.

TexHuYeckHe cpeacTBa O0y4eHHUsI: KOMIBIOTED C YCTPOWCTBAMHU BOCIIPOU3BEACHHUS
3BYKa, MyJIbTUMEANA-TIPOCKTOP C IKPAHOM.

OobopynoBanue J1adoparopum M pado4YMx MecT Ja0OpPaTOPUM: MEH3YPKH, MMHUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE M MOKPOBHBIE CTEKIIA, MIIAHIIECTHI
JUIsL KamelbHBIX peakiuii, QumpTpoBaibHas Oymara, IPOMBIBAIKH, CTEKJISHHBIE MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TIaJOYKU, IITATUBBI IS
POOUPOK; MEPHBIC MIJIMHAPHI, BODOHKU CTEKJISHHBIC, BOPOHKH JICTUTCIHLHBIC MIINHIAPUICCKUE
(50-100 mu), cTynmku ¢ HecTHKOM, GappopoBbIe YAIIKH, MUHIETHI, PUILTPBI OyMaXKHbBIC, BaTa,
MapJisi, YacoBBbIE CTEKJA, JJIEKTPOIUIMTKH, JIa0OpaTOpHBIE INTATHBBI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOpP YIS TMOTYYCHHS Ta30B (MJIM MPOOHpPKA C Ta300TBOIHON TPYOKOH), JAepKaTenn
JUTsE IPOOUPOK, CKIISIHKH JUIsl XpaHEHHsI PEaKTUBOB, Pa3/laTOYHBIC JTOTKH; XUMUYECKHE CTaKaHBI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC IIMIIIBI; CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 mm) u Mepsle konOwl (25, 50, 100 u 200 muu), BoasHas OaHs (MU
TEPMOCTaT), CTEKJSHHBIC MAaJOYKHU;, KOHMYECKHe KojaObl anms tutpoBanus (50 u 100 mum);
WHIWKATOPHBIC TIOJIOCKHA I ompeneneHus pH W craHmapTHas WHIWKATOpHAs IIKaJa;
YHUBEpCaIbHbIA MHANKATOP; muneTk Ha 1, 10, 50 mu (wm no3aropst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTopHbie W/UU aHATTUTUYECKUE
Bechl, pH-MeTpsI, cymibHbIN 1IKad, U ap. 1abopaTopHOE 000PYIO0BaHUE.

3.2. UupopmannoHHOe oOecnedeHne peajn3aui NporpaMmMbl

1. Ina peanuzanuu mporpammbl OMOIuoTeuHbIH (OHA 00pa3oBaTENbHON OpraHU3alvuu
JOJKEH UMETh TIeYaTHBIE W/IIIK 3JIEKTPOHHBIE 00pa3oBaTelbHble U MHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JUISI KCIOJNB30BaHHUS B 00pa3oBaTeNbHOM MpoIlecce, HE cTapiie 5 Jer ¢
MOMEHTA U3JIaHUSI.

2. PexomeHnngyemple TieuaTHbIE W3JaHUS II0 peaau3amuu  0o0Ieo0pa3oBaTeIbHOMN
JUCITUTUIAHBI TIPEICTABIICHBI B METOIMICCKIX PEKOMEHIAIUAX 110 OPTaHU3AIHHA O0YICHUS.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBEPA30BATEJIBHOM JUCHUIIINHBI

KouTponb u oneHka pe3ynbTaToB OOY4YEeHMsI OCYIIECTBISIETCS IMpernojaBaTesieM B
Mpolecce MPOBEICHUS MPAKTUYECKUX 3aHIATUN U 1a00paTOPHBIX padOT, TECTUPOBAHUS, & TAKKE
BHITIOJTHEHHS] ~ OOYy4YalOIIMMUCS  HMHIWBUIYATbHBIX  3aJaHUN, TPOEKTOB, HCCIEAOBAHUU.
PesynapTatel OOyueHUS OMNpEAeNsioT, 4YTO oOydJaromuecs MAOJDKHBI 3HATh, IOHUMATh U
JIEMOHCTPHUPOBATH I10 3aBEPLICHUN U3YUEHUS JUCHUTIINHBL.



Jis popMUpOBaHUs, KOHTPOJIS U OLEHKU Pe3yIbTaTOB OCBOCHMS Y4€OHON TUCIIMITIMHBI
UCTIOJIb3YEeTCS CUCTEMA OLIEHOYHBIX MEPONPUATHI, MPEICTaBIIAONIast COO0N KOMIUIEKC YyU4eOHbIX
MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yiabTaTaMu OO0y4eHUS M CHOPMYIHPOBAHHBIX C yYETOM

®I'OC COO (npeamerHsbie pe3ynbraTsl 1o qucuuiuae) 1 I'OC CIIO.

N | OK/MK Monyas/Pa3nen/Te Pe3yabTar Tunbt oueHOtmvblx
Ma o0y4eHuUs MeponpusTHi
| | OcHoBHOE conep:kaHue
1 Paszpnen 1. OcHoBbl |PopMyJIHPOBATH
CTPOCHHUA 0a3oBble NIOHATHUS U
BellecTBa 3aKOHbI XMMHH
1.1 | OK 01 Crpoenue atoMoB  |CocCTaBIATh 1. Tect «CtpoeHue aToMOB
XUMHUYECKHUX XUMHUYECKHE XUMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB U bopMyIibl IPUPOJIa XUMHUYECKOM CBSI3U».
npupoa COEJIMHEHUH B 2. 3ajaum Ha COCTaBIICHUE
XUMUYECKOM CBA3U [COOTBETCTBUU CO XUMHYECKHUX hopMyIT
CTEIEHbIO JIBYXaTOMHBIX COE€UHEHUN
OKHUCIICHUS (okcu0B, Cynb(PUAOB, TUIPHUIOB
XUMHUYECKUX U T.IL.).
AJIEMEHTOB, UcxoAs |3. 3aJaHusl Ha UCIIOJIb30BAHUE
U3 BAJICHTHOCTU U |XMMHUYECKON CUMBOJIUKU U
ANEKTPOOTPULATENb |HA3BAHUN COEAUHEHHM 110
HOCTHU HOMEHKJIaType MEXIYHAPOIHOTO
COI03a TEOPETUYECKOUN 1
NPUKIATHON XUMUHU U
TPUBUAIIbHBIX Ha3BAHUM 11
COCTaBJICHUS] XUMHUYECKUX
(hopMyI ABYXaTOMHBIX
coeMHEeHUH (OKCUIOB,
Cyab(UI0B, THAPUAOB U T.I.) U
JPYTUX HEOPTaHUYECKUX
COEIMHEHMI OTAENBHBIX KJIacCOB
1.2 | OK 01 |[lepuonmueckuii XapaxrtepuzoBatb  |1. Tect «Metannuueckue /
OK 02 3aKOH U TaluIa XUMHUYECKHE HeMeTaJNIMYecKHe CBOMCTBA,
J.1. MenneneeBa  [31€MEHTHI B ANEKTPOOTPHULATENLHOCTD U
COOTBETCTBHUH C UX |CPOACTBO K JIEKTPOHY
MI0JIO)KEHHUEM B XUMHYECKHX JJIEMEHTOB B
NEPUOANYECKON COOTBETCTBUE C UX JIEKTPOHHBIM
CUCTEME CTPOCHHEM U TMOJIO)KEHUEM B
XUMHUYECKHUX MIEPUOIUYECKON CUCTEME
snemenTtoB J[.W. XUMHYECKUX 3eMeHnToB J[. M.
Meunneneena Meunneneenay.
2. IIpakTuyeckue 3a1aHus Ha
YCTaHOBJIEHHUE CBA3U MEKIY
CTPOEHHEM aTOMOB XMMHUYECKHUX




OK/IIK

Moayas/Pa3nen/Te
Ma

Pe3yabTar
00y4eHus

Tunsl oleHOYHBIX
MeponpUusTHI

3JIEMEHTOB U MEPUOTUUECKUM
W3MCHEHHEM CBOICTB
XHMHYCSCKHX 3JIEMEHTOB M UX
COEIUHEHHI B COOTBETCTBUH C
nonoxxkenueM [lepuoanueckoit
CHCTEME.

3. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aLUI0 XUMUUECKHX
9JIEMEHTOB: «MeTtaminyeckue /
HeMeTaJlJInYeCKHUe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM
CTPOCHUEM U TOJIO0KEHUEM B
IIEPUOINYECKON CUCTEME
XHUMHYECKHUX IJICMEHTOB

.. MenneneeBa»

Pazpmea 2.
XuMHu4ecKue
peakuuu

Xapakrepu3oBatb
THIIBI XHMHYECKHX
peakuui

Konrtpoabsnas padora
«CTpoeHne BenecTsa u
XHMHYECKHe PeaKIun»

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peakuuii

CocTaBmisITh peakuuu
COCIUHECHMUS,
pa3oxKeHus,
oOMeHa, 3aMeIleHuS,
OKHMCIIMTEILHO-
BOCCTAHOBUTCJIIBHBIC
peaxiuu

1. 3agauu Ha cocTaBiIeHUE
YPaBHEHUHN PEAKLUN:

— COEIMHEHMS, 3aMELIEHUS,
pasnoxeHusi, 0OMeHa,

— OKUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
WCIIOIB30BAaHUEM METO/Ia
ANEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BeIeCTBa WK 00BhEMaA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEakIuu BEIIECTB; PACYETHI
Macchl (00BEMa, KoTJecTBa
BEIIECTBA) MIPOIYKTOB PEaKIuHy,
€CJIM OJTHO U3 BEIECTB UMEET
npuMecu

2.2

SJICKTpOJII/ITI/ILIeCKaﬂ
JUucconranusa u

CocCTaBiIiITh
ypaBHEHUS

1. 3amanus Ha cocTaBJIeHHE
MOJIEKYJISIPHBIX ¥ MOHHBIX




N | OK/IIK Moayas/Pa3nen/Te Pe3yabTar Tunel OHeHO‘{HfIX
Ma o0y4eHUs MeponpusiTHi
WOHHBII OOMEH XAMHUYECKUX peaKUHrii C y4aCTUEM KHUCIIOT,
peaKuu HOHHOTO  |OCHOBAaHUM U COJIEH,
oOMeHa C yJyacTHeM |yCTaHOBJICHHE U3MEHEHUS
HEOPraHUYECKUX KHUCJIOTHOCTH CPEJIbI
BEIIIECTB 2. JlJabopaTopHas padota "Tumsr
XUMUYECKHUX peakiuii”
3 Pazpea 3. HccaenoBath KonTpoabHasi padora
Crpoenne u CTpoeHHe 1 «CBOHCTBa HEOPraHUYECKUX
CBONCTBA CBONCTBa BELECTB)»
HEOPraHUYeCKHX |HEOPraHHuYeCKHX
BellleCTB BellleCTB
3.1 [OK 01 Knaccudukanus, Knaccudumuposats |1. Tect «Homenkmarypa u
IK.. HOMEHKJIaTypa U HEOpraHUYECKUe Ha3BaHHUE HEOPTaHUYECKUX
CTpOCHHE BEIIIECTBA B BEIIECTB UCXOJIS U3 UX
HEOPraHUYECKUX COOTBETCTBUU C UX |XHUMHUYECKON (POPMYIIBI WIH
BEIICCTB CTpPOEHUEM COCTaBJICHHE XUMUYECKOU
(hopMyIIbI KCXO/I U3 Ha3BaHUS
BEIIECTBA 10 MEXIYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3amaun Ha pacyeT MacCOBOM
JIOJU (MAacCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MoJieKyIe (cMecH).
3. I[IpakTrueckue 3aaHus 1Mo
KJ1accu(UKaluu, HOMEHKJIAType U
XUMUYECKUM (popMysiam
HEOPTraHUYECKHUX BEIIECTB
pa3IUYHBIX KJIACCOB.
4. IlpakTyeckue 3alaHus Ha
onpeIeJIeHuE XUMHUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOI
CBSI3U M THTIA KPUCTAITNYECKON
pereTku
3.2 |OKO01 |®Dusuko- VYcranaBiuBaTh 1. Tect «OcobGenHoctn
OK 02 XUMHYECKHE 3aBHUCHUMOCTDH XHMHYSCKHX CBOHCTB OKCHIOB,
[K... CBOMCTBA (bU3UKO-XMMHUYECKUX | KUCIOT, OCHOBaHHM, aM(OTEepHBIX
HEOPTaHUYECKHUX CBOMCTB THIPOKCHUIOB U COJIEI.
BEILIECTB HEOPraHUYECKHUX 2. 3agaHus Ha COCTaBJICHUE
BEILECTB OT ypaBHEHUN XUMHUYECKUX PEaKIIUi

CTPOCHUA aTOMOB U

C Y4aCTUCM NPOCTHIX U CIIOKHBIX
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MOJIEKYJI, @ TAK’)K€  |HEOPTaHWYECKHUX BEILECTB:
THIIA OKCHJIOB METAJIJIOB, HEMETAJIOB U
KPUCTAJUTMYECKOW  |aM(OTEpPHBIX JIEMEHTOB;
pEIIeTKH HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHHUH ¥ aM(pOTEPHBIX
TUAPOKCH/IOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUCCKUE 3aaHus Ha
CBOICTBA U MOJTyuYEHUE
HEOPTaHWYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanys HccnenoBarh 1. ITpakTHKO-OpPHEHTHUPOBAHHBIC
OK 02 HEOPraHUYECKUX KadyeCTBCHHEIC 3aJIaHUS 110 COCTABJICHHIO
OK 04 BEILECTB peakiuu XUMUYECKUX PEaKUUi ¢ y4acTUEM
HEOPTraHUYECKHUX HEOPTaHWYECKUX BEIECTB,
BCIECTB UCIIOJIB3YEMBIX JJIS UX
UACHTU(DHUKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”
4 Pasznea 4. HccaenoBaTh KonrtpoJabsHnas padora
Crtpoenne n CTpPOEeHHuE 1 «CTpoeHne U CBOMCTBA
CBOJICTBA CBOMCTBA OPraHuYecKUuX BellecTB)
OPraHMYecKux OpPraHMYecKux
BellleCcTB BeIECTB
41 |OKO01 |Knaccuduxanus, Knaccugpunuposars |1. 3agaHus Ha cocTaBIeHHE
IK... CTPOEHUE U OpPraHuYEeCKHe Ha3BaHUW OPraHUYECKHUX
HOMEHKJIATypa BEIIIECTBA B COEMHEHHUI IO TPUBUAIILHOW WITH
OpTraHUYECKUX COOTBETCTBUU C UX |MEXIYyHAPOJIHOU
BEIICCTB CTPOCHHEM CHUCTEMATUYECKON HOMEHKJIAType.

2. 3a7aHus Ha COCTaBJICHHE
TOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BELIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeEIeHUE
npocreien GopmyIibl
OPTaHUYECKON MOJICKYJIbI, UCXO/IsI
13 JIEMEHTHOTO cocTaBa (B %)
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42 | OK01 |[CgoiicTBa VYcranaBnuBaTh 1. 3anaHus Ha cocTaBlIEHUE
OK 02 |opranuueckux 3aBUCUMOCTh YpaBHEHUN XUMUUYECKUX pPeaKIni
OK 04 |coenuHeHuii (UBUKO-XMMHYECKHUX [C YIACTHEM OPTaHUYECKUX
IIK... CBOHCTB BEIIECTB HAa OCHOBAHUH UX
OpraHNYeCcKUX COCTaBa U CTPOCHUS.
BELIECTB OT 2. 3ajaHus Ha COCTaBJIEHUE
CTPOCHHMSI MOJIEKYJl |ypaBHEHUN XMMHYECKUX PEaKIUH,
WJUTFOCTPUPYIOIIUX XUMHUECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
IPOTEKaHUs JaHHBIX PeaKkIuil 1
TeHETUYECKOH CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEAKIIMI C y4acTHEM
OpPraHUYECKUX BEIIECTB.
4. Jlaboparopnas padoTa
“IIpeBpallieHUs OPraHUYECKUX
BEILIECTB IIPU HarpeBaHuu"
4.3 | OK01 WNnentudukanus Uccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHbIC
OK 02 |oprannueckux Ka4ueCTBECHHbIC 3a7laHus 110 COCTABJICHUIO
OK 04  |[BemecTB, ux peaxuuun XUMUYECKHUX PEAKLUN C y4aCTUEM
[K... 3HA4YECHUE U OpraHUYECKUX OpraHUYECKUX BELIECTB, B T.4.
MIpUMEHEHNE B COCTMHEHU N WCTIONB3YEMBIX ISl UX
OBITOBOM U OTJIENbHBIX KJIACCOB |MACHTU(DUKAIIMK B OBITY U
MIPOU3BOICTBEHHOM MIPOMBIIIIJIEHHOCTH.
JeSATeTLHOCTH 2.JIaboparopnas pabdora:
YelioBeKa “Unentuduxaruist OpraHn4ecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneu S. Xapakrepu3oBatb
Kunernyeckne n  |(BiusiHue
TEPMOJAMHAMHUYECK |Pa3JMYHbIX
ue (¢akTopoB Ha
3aKOHOMEPHOCTH (paBHOBecHE H
NpPOTEeKaHUsl CKOpOCTh
XHMHYECKHX XHMHYECKHX
peakuuii peakuuii
5 | OKO01 Cxopocth XapakrepuszoBatb  |[IpakTHKO-OpHEHTHPOBaHHBIE
OK 02 [xumMuyeckux BIISTHUE TEOPETUUYECKHE 3a/IaHVS Ha
[K... peakiuii. KOHIIEHTpalluu aHau3 (PaKTOPOB, BIUSIONINX HA
XuMHUecKoe pearupyroummx W3MEHEHNE CKOPOCTH XUMUYECKOU
paBHOBecCHE BEILECTB U peakuuu. [Ipaktuko-
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TEMIIEpaTypbl Ha OpPUEHTUPOBAHHBIE 33aJaHUS Ha
CKOpPOCTh pUMeHeHue npuHuumna Jle-
XUMHYECKHX HlaTenbe 11 HaX0XKICHUS
peakuui HalpaBJIEHUS] CMELIECHUS
XapakTepu30oBaTh  |paBHOBECHUS XUMHUYECKOM peakuuu
BJIMSIHUE U3MEHEHUS |1 aHaJIu3 (GaKTOPOB, BIUSIOMINX
KOHLEHTpaluu Ha CMEILEHUE XUMUYECKOTO
BELIECTB, PEAKLUU  |paBHOBECHUS
Cpelbl U
TeMIeparypbl Ha
CMeEllEHHE
XMUMHUYECKOT0
paBHOBECHS

6 HccaenoBartn
Pasiex 6. HCTHHHBbIE
PacTBopbI PAactBopet ¢

3a/1aHHbIMH
XapaKTepUCTHKAMU
6.1 | OK 01 ITonsTHE O Pasnuuats 1. 3ajaun Ha IPUTOTOBJICHUE
OK 02 |pactBOpax HWCTHUHHBIE PACTBOPHI | PaCTBOPOB.
IIK ... 2. [IpakTuKO-OpUEHTHPOBAHHBIE
pacueTHbIE 3aJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOMN AESATEIbHOCTU
YyeJioBeKa
6.2 | OKO01 |UccnenoBanue Hccnenosats JlaGoparopHas paboTa
OK 04  |[cBoiicTB pacTBOpOB |(pusnko-xumuueckue |“IIpuroropnenue pacTBopoB”
IIK ... CBOICTBA UCTHHHBIX
pacTBOpOB
Il | IlpodeccuoHaTbHO-OPUEHTHPOBAHHOE CO/lep KaHKe (Codep:KaHNe NMPUKJIATHOTO
MO/1YJIfA)

7 Paznea 7. OuenuBarp 3amura Keiica (¢ yueTom
Xumusi B ObITY U (IIOCJIEACTBUS Oyayuueil mpogeccuoHaJIbHOM
NMPON3BO/JACTBEHHOI |OBITOBOM U AesiTeJIbHOCTH)
AeSTeJIbHOCTH NPOU3BOACTBEHHOM
YyeJIoBeKa NAeATEeJbHOCTH

YyeJIoBeKa ¢
O3 U
JKO0JIOTMYECKOM

0€301aCHOCTH
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OK 01 Xumus B ObITY U OueHuBaTh Keiic (c yuerom Oymymieit
OK 02  |mpou3BOJICTBEHHOW |MOCIEACTBUS npodeccuoHaTbHON
OK 04 NEeATEILHOCTH OBITOBOI U JESATETLHOCTH )
OK 07 yeJIoBeEKa MPOU3BOACTBEHHON |B0O3MOXHBIE TEMBI KEHCOB:
1IK ... JIeITEeIbHOCTHU 1. IToTemenue K1uMarTa u

YeJI0oBEKa C MO3ULIUMN
3KOJIOTUUECKOU
0€e301macHOCTH

BBICBOOOXKIEHHE TA30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynymme marepualsl 1S aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble matepuanbl Ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPEIapaToB
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