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Pa6ouas nporpamma yueOnoit nucuummnsl OJ].12 «XUMUS» pazpaboTana Ha OCHOBE:
- 3akoHa P® ot 29 gexabps 2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanumn»;

- @enepallbHOTO  TOCYAAPCTBEHHOTO0  00pa3oBaTENIbHOIO  CTaHAapTa  CPEIHEro
npodeccruonanbHoro odOpazoBaHusi 1o crnenuanbHocTH 21.02.19 3emiueyctpoilcTBO
(yTBEepkJieH nmpuKa3oM MuHucTepcTBa IpocBelieHust Poccuiickoit deaeparuu ot 18 mas
2022 r. Ne 339);

- denepanbHOr0 TOCYJAPCTBEHHOTO O0pA30BaTENBHOTO CTaHAApTa CPeIHEro oOmIero
oOpa3oBaHHsl YTBEP)KICHHOTO TpUKa3oM MuUHHUCTepCTBa o0Opa3oBaHHs W HAyKd
Poccuiickoit @enepaunn ot 17 mast 2012 r. Ne 413;

- [Ipuxaza MunucrepcrBa npocsemenus PO ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUn
U3MEHEHUI B (perepanbHblii TOCYAAPCTBEHHBI OOpa30BaTEIbHBIA CTAaHAAPT CPEIHErO
oO1ero o0pa3oBaHusl, yTBEPKIECHHbBIN TpUKa3oM MUHHUCTEpCTBA 00pa30BaHus U HAYKH
Poccuiickoii @enepanuu ot 17 mast 2012 1. Ne 413»;

- [Ipukaza MunnctepcTBa npocsenieHus: Poccuiickoit @enepannn ot 24.08.2022 Ne 762
«O0 yrBepxkaenun Ilopsiaka opraHM3ali M OCYLIECTBJIEHMSI 00pa30BaTeIbHOU
NESATENIbBHOCTH 10 00pa30oBaTENbHBIM IpOrpaMmaM CpelHero mpo¢ecCHOHaIBLHOrO
00pa3oBaHUsN;

-+ [Ipukaza MunucrepctBa npocemienus Poccun ot Ne 371 ot 18 mas 2023 roga «O0
YTBEpXKACHUM  (enepaibHOM  00pa3oBaTeNbHOM MpOrpaMMbl  CPEAHETO  OOIIEro
00pa3oBaHUsNY;

- IpuMepHOW pabodeil mporpamMMmbl 001I€00Pa30BATEIBLHON AUCHUIUIMHBL « XUMUS»
(6a3oBbIi YpOBEHB) s TPO(ecCHOHABHBIX 00pa30BaTEIbHBIX Opranu3anui (0100peHo
Ha 3acenanuu [lemaroruueckoro copera ®I'bOY 1O UPIIO nporokosom Ne6/2025 ot
«18» ampens 2025 roxa).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuit 'AY
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1. OBIIIASI XAPAKTEPUCTHKA PABOYEM TPOI'PAMMBI YYEBHOM

AN CIUIIJINHBI

1.1 Ob6aacTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma yueOHo¥M nucuumimuabl OJ[.12 «Xumus» SBIsSETCA 4YacThIO
OCHOBHOM 00pa3zoBaTesibHOM mporpaMmbl B cooTBeTcTBUU ¢ DT'OC 1o crnenuanbHOCTH
CIIO 21.02.19 3emiieycTpoiicTBO Ha 6a3e OCHOBHOT'O OOIIETO 0Opa30BaHUs.

1.2 MecTo y4eOHOW MUCUMILIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeILHOM
MPOrpaMMbl:

Yyebnas mucnummHa OJ1.12  «Xumwms»  gBiseTcss  y4eOHOW — AUCIUTUTMHON
oOs3aTeNbHONM  TIpeAMETHOM  oOmacth  «EcTecTBeHHO-HAy4dHBIE  MPEIMETHI»
denepanbHOrO TOCYAApCTBEHHOTO O0Opa30BaTENLHOTO CTaHAApTa CpPEJHEro OOIIero
oOpa3zoBaHus.

1.3 Hean u 3agaum y4uyeOHON AMCUMILIMHBI — TPeOOBaHHMS K pe3yjbTaraMm
OCBOCHMS YUeOHOI TUCHUIINHBI:

[enpto ocBoeHMsT OOyyaromUMHCS cojepkanust yueOHou mucuurmuimuael OJ].12
«Xumusi» B cootBeTcTBUM C¢ TpeboBanusiMu OI'OC cpeanero oOiero obpasoBaHUs
SABJISIETCA:

- (opmupoBaHHEe CHCTEMBbl XMMHYECKHMX 3HAHUW KaK Ba)KHEWINEW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSATUSA,
dbyHIaMEHTaIbHBIE 3aKOHBI U TEOPUHM XMMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

- (hopMUpOBaHKE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS BEIIECTB
U XUMHUYECKUX PEaKIui, HEOOXOIUMBIX JIJIsl MPUOOPETEHUSI YMEHUIN OPUEHTUPOBATHCS
B MHUpE BEIIECTB M XUMUYECKUX SBJICHUN, MMEIOIIUX MECTO B TNPUPOJE, B
MPAKTUYECKON U MOBCEIHEBHOMW JKU3HU;

- pa3BUTHE yMEHUW M CIIOCOOOB JESITEILHOCTH, CBSI3AHHBIX C HAOIIOJCHHEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM TpaBuil 0e30MacHOTO
oOpalleHusl ¢ BEIIECTBAMH.

3amauyu TUCUMILIHHBI:

- copMHUpPOBATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIECCOB
U SIBJICHUW B OKPYXKAIOUIEH Cpelle, a TAKIKE MX CBSI3b C LEIOCTHOW HAYYHOU KapTUHOU
MHUpa U JPYTUMH €CTECTBEHHBIMU HAyKaMH;

- Pa3BUTh YMEHUS COCTABJISITH (DOPMYJIbl HEOPraHUYECKUX M OPraHUYECKUX BEILIECTB,
YpaBHEHUS XHUMHUYECKUX peakui, OOBICHATh HX CMBICI, HHTEPHPETUPOBATH
pe3yJbTaThl XUMUUECKUX IKCTICPUMEHTOB;

- chopMUPOBATh HABBIKU MPOBEACHUS MPOCTEUIITUX XUMUUYECKUX DKCIIEPUMEHTATbHBIX
HCCIIEIOBAaHUM € COOJIIOJICHUEM MpaBU 0€30MacHOTO OOpalleHUs C BEIIECTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

- pa3BUTh YMEHHS HAaXOAWTh, AHAIM3UPOBATH W UCIOJIB30BaTh HWHGOPMAIIHIO
XUMHUYECKOTO XapakTepa W3 Pa3IMYHbIX HH(GOPMAIMOHHBIX HCTOYHUKOB, BKIIFOUAs
y4eOHYIO JTUTEPATyPY, HAyUHbIE MyOINKAIMA U UHTEPHET-PECYPCHI;

- copmMupoBaTh yYMEHHS TMPOTHO3MPOBATH IMOCIEICTBHUS CBOCH IEATEIHLHOCTH U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX W MPOW3BOACTBEHHBIX MPOIECCOB, yUUTHIBAS
BO3MOKHbBIE 3KOJIOTUYECKHUE U COLIMATbHBIE BO3/ICUCTBUS;



- chopMupoBaTh TOHMMAHUE 3HAYMMOCTH JOCTIDKEHUNW XUMHUYECKONM HAyKu U
TEXHOJIOTUMA JJI1 Pa3BUTUSA COLMAIBHON W TIPOU3BOJICTBEHHOW cdep ¢ yMeHUeM
MPUBOJAUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHBIX CPepax KU3HU.
OcBoenue conepxxanusi ydeOHo mucuuruimabl OJ[.12 «Xumus» oOecrieuynBaer
JOCTHXKEHHUE 00YYaIOIUMUCS CIEAYIOIINX Pe3yabmamaos:

IlnanupyemMble pe3yJibTaThbl OCBOEHHSI 00Ie00Pa30BaTeJbHON JANMCHUILIHHBI B
coorBercTBUHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO:

Kon n HauMeHoBanmne
(popmMupyembIx
KOMIIeTeHIIMH

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O01mue

JAucuunimHapHbie

OK 01. Beibupatb
CHOCOOBI pelICHuUs 3a1a4
npoQecCHOHAIbHON
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
pa3InYHBIM KOHTEKCTaM

B 4acTu
BOCIIMTAHMS:
- JIP27 roToBHOCTH K TpyaYy,
OCO3HaHHE IIEHHOCTH
MacTepcTBa, TpyAoto0ue;

- JIP28 TOTOBHOCTD K
AKTHUBHOU JIeSITEIEHOCTHU
TEXHOJIOTHYESCKON Hu
COLIMAIIBHOW HAIIpaBJIECHHOCTH,
CIIOCOOHOCTh ~ MHHUITUUPOBATb,
MJIAHUPOBATH u
CaMOCTOSITEILHO  BBITTOJTHATH
TaKyIo JIeSITeIbHOCTB;

- JIP29 mHTEpec K pa3iauMYHbIM
chepam  mpodeccuoHaTHLHOM
JIeSITeIIbHOCTH,

OeBjaaaenue
YHHMBEPCAJIbHbIMHA
yuyeOHBIMHU
MO3HABATEJIbHbIMH
JeHCTBUSAMMU:
a) 0a3oBble
JeHCcTBHA.

- MP5 CaMOCTOSITEJIBHO
dbopMynupoBath u
aKTyaJIu3upoBaTh  Mpodiemy,
paccMaTpuBaTh ee
BCECTOPOHHE,;

- MP6 YCTaHABJIUBATh
CYILIECTBEHHBIM NPHU3HAK WIH
OCHOBaHHUSI [IJI1 CpPaBHEHWS,
KJTacCU(UKAUU U 000O0IICHNUS;
- MP7 onpenendats uenu
JIeSITCIIEHOCTH, 3aJlaBaTh
nmapamMeTpsl M KPUTEpUU UX
JIOCTHIKCHMUS,

- MP8 BBISBJIATH
3aKOHOMEPHOCTHU u
MIPOTUBOPEUUS B

TPYA0BOI0

JIOrH4€CKUue

- 1IP62
XUMHYECKHUX

BJIAJETH CHUCTEMOM
3HAHUM,  KOTOpas
BKJIIOYAET: OCHOBOIIOJIararolme
MNOHATUS  (XMMHUYECKUH  DJIEMEHT,
aToM, AJIEKTpPOHHAasi 000JI0UKa aToMa,
S-, p-, d-37eKTpOHHBIE OpOHTAIH
aTOMOB, WOH, MOJIEKYJIa,
BAJICHTHOCTb,

AJIEKTPOOTPHULIATEBLHOCTh, CTEIEHb
OKUCIICHUS, XUMHYECKas  CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISPHBII
o0neMm, YIIEPOIHBII CKEJIET,
(GyHKIMOHAJIbHAS TPYIA, pagukal,
U30Mepusl, WU30MEDBI,
TOMOJIOTUYECKUN  Psil, TOMOJIOTH,
YIIIEBOIOPOABI, KHCIIOpOJI- U
a3z0TcojepxKalne COETMHEHUS,
OMOJIOTUYECKH AKTHBHBIE BEIECTBA
(yrimeBopl, JKUPBI, Oenku),
MOHOMEp, TOJHUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS, KpUCTaJUIM4ecKas
peleTka, THUTIBI XUMHUYECKHUX
peakuuit (oKuCIHUTENBHO-
BOCCTAaHOBUTENbHBIE, 9K30-U
SHIO0TEPMUYECKHE, peakuuu
HOHHOTO obMmeHa), pacTBop,
AIIEKTPOJINUTHI, HE3JEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT  JUCCOLUaIus,
OKHCIIUTEID, BOCCTaHOBHUTEb,
CKOpPOCTb ~ XMMHYECKOW  pEaKLuH,
XMMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI  (Teopusi ~ XMMHYECKOTO
CTPOEHHUSI OpPraHMYECKHUX BELIECTB
AM. bytneposa, Teopust
AIIEKTPOJINTUYECKONW  TUCCOLMALNHY,
MEePUOTNYECKU I 3aKOH J.N.
MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,




paccMaTpUBAEMBbIX SBICHUSAX;
- MP9 BHOCUTH KOpPPEKTUBBI B

JeSITEIbHOCTD, OLIEHUBATh
COOTBETCTBUE pE3yJIbTaTOB
LeNsM,  OLIEHUBaThb  PUCKHU

MOCJIEJICTBUM J1€ATEIHOCTH;

- MP10 pa3BuBaTh KpeaTuBHOE
MBIIUICHUE TPU  PEIICHUH
YKU3HEHHBIX ITpo0sieM

0) 0azoBbBIE
uccjie10BaTeIbCKue
AeHCTBUA:

- MP11 Bnagetr HaBBEIKAMU
y4eOHO-UCCIIeI0BATENBCKON U
MIPOEKTHOM J1eATeIbHOCTH,
HaBBIKAMH Pa3peIICHUS
npo0Jem;

- MP16 BbIsSBISTH NPUYMHHO-
CJICICTBEHHBIC CBSI3U U
aKTyaJlu3upoBaTh 3a7auy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOAUTh
apryMEHTHI 7151
JI0KA3aTeNbCTBA CBOUX
YTBEPKICHHM, 33/1aBaTh
napameTpbl U KpUTEPUHU
pelIieHus;

- MP17 ananusupoBatb
MOJIYYCHHBIE B XOJI€ PEIICHUS
3a/1auu Pe3yJbTaThl,
KPUTUYECKH OIEHUBATh UX
JIOCTOBEPHOCTB,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTtb nepeHOCUTH
3HaHMS B TO3HABATEIbHYIO U
MPAKTUYECKYIO 00JacTH
JKU3HEACSITENbHOCTH;

- MP22 ymeTs HHTErpHUpOBaTh
3HaHUS U3 Pa3HbIX
MPEAMETHBIX 00J1acTel;

- MP23 BeIIBHUTATH HOBLIE
WJeH, TIpeyiaraTh
OPUTMHATIBbHBIE MOJIXO0/IbI U
pereHus

- CIOCOOHOCTh UX
WCITOJTb30BaHUS B
MO3HABATEJIbHOU U
COIIMAIbHON NPAKTHKE

CUMBOJIMYECKUI  fA3BIK  XHMMHUHU,
(aKTOJIOTHMUECKUE  CBEIEHUS O
CBOMCTBaX, COCTaBe, MOJYYEHUU U
Oe3omacHOM WCTIOJIb30BAHUHU
BOKHEHIIMX  HEOPraHMYeCKHX U
OpPraHMYeCKHUX BEIIECTB B OBITY H
IPAaKTUYECKON JeATeNbHOCTH
YeJI0BEKA;

- I1P63 YMETh BBISIBIIATH
XapaKTepHbIE PU3HAKH u
B3aMMOCBSI3b M3YYEHHBIX IOHSTHUH,
IPUMEHSTh COOTBETCTBYIOLIME
HOHATUS IIPU OMMCAHUM CTPOEHUS U
CBONCTB HEOPraHUYECKUX "
OPraHMYeCKHX  BEIIeCTB M  HUX
MIPEBPAILCHHIA; BBISIBIISITh
B3aMMOCBSI3b XUMHMUYECKUX 3HAHUH C
MNOHATUSIMH M TIPEACTaBICHUSIMHU
JIpYrux €CTeCTBEHHOHAYYHBIX
IPEIMETOB;

- IIP64  ymets
HalMEHOBAHUS
COEIMHEHUI MEX1yHapOJIHOT O
cor03a TEOPETUYECKON u
NPUKIIAQTHON XUMHUH M TPUBHAIHHBIE
Ha3BaHUS  BAKHEHIIMX  BEIECTB
(oTUNIeH,  aleTWJIeH,  TJUIEPHH,
deHon, ¢dopmanbIerua, YKCycHas
KHACJIOTa, TJIMIUH, VYrapHbBIA ras,
YIJIEKUCTIBIA Ta3, aMMHUAK, raiieHas
U3BECTb, HeraieHas U3BECTb,
OUTheBass  cola U JPYyrux),
COCTaBJIATh (bopMyIIbI
HEOPraHMYECKUX U OPraHUYECKHUX
BEIICCTB, YPAaBHEHHS XHMHUYECKHX
peakuuii, OOBICHATH MX CMBICT;
MOJITBEPK/IATh XapaKTepHbIe
XMMUYECKHE  CBOWCTBA  BEIECTB
COOTBETCTBYIOIIUMHU
HKCIEpUMEHTaMU M 3aluCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUI;

- [IIP65 ymerp ycTaHaBIUBATbH
MIPUHA]IEKHOCTD M3YYEHHBIX
HEOPraHMYECKUX U OPraHUYECKHUX
BELIECTB K OMpEJIEICHHBIM KJlaccam

HCIIOJb30BaTh
XUMHNYCCKHUX

u rpynmnam COEIMHEHUH,
XapakTepu30BaTb HMX COCTaB U
BAKHEWIIIME CBOMCTBA; OMPENEIAThH
BH/IBI XUMUYECKHUX CBsI3eH
(xoBaseHTHas, HMOHHas,

MeTaJuThdecKasi, BOJIOPOIHAS), THUITHI
KPUCTATTTIECKIX pemeToK




BEILIECTB; KJ1accuuuupoBaTh
XUMUYECKHE PEaKIInu;

- I1P61 chopmupoBaTh
MPEJACTABICHUS: O  XMMHYECKOH
COCTAaBJISIIONIEH
€CTECTBEHHOHAY4YHOHN KapTUHBI
MHpa, pOJIM XUMUU B TO3HAHUU
SBJICHUI HPUPOIBIL, B
dbopMupoBaHUH MBIIIEHUS u
KYJIbTYpbI JMYHOCTH, ee
GyHKIIMOHATIBHOU IPaMOTHOCTH,
HE00X0IMMON e peLeHHs
MIPaKTUYECKHUX 3a/1a4 u
HKOJIOTMYECKU 000CHOBaHHOTO
OTHOILEHUSI K CBOEMY 3J0POBBIO U
MIPUPOAHON CpelE;

- [IP6G7 ymeTb MpPOBOAUTH pacueThl
nmo XUMH4YecKuM  (opmynam
YpaBHEHUSAM XUMHUYECKUX PEAKIIUI C

UCTIOJIb30BaHUEM busnvyeckux
BEJIMYHH, XapaKTePU3YIOIIIX
BEIIIECTBA c KOJINYECTBEHHOMN
CTOPOHBI: MAacCBhlI, o0BemMa
(HOpManbHBIE  YCJIOBHS)  Ta30B,
KOJIMYECTBA BEIIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE

XUMHUYCCKUC 3HAHUA OJId MNPUHATUA
peIJ_ICHI/Iﬁ B KOHKPCTHBIX ) XU3HCHHBIX
CUTyalusx, CBsA3aHHBIX C
BCIICCTBAMH 1 UX ITPUMCHCHUCM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKa, aHaJIN3a U
UHTEPIIPETAIAN
UHpOpPMaLIUU U
nH(pOpMaIlMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHMSI 32/1a4
npodeCCHOHATBHON
JESITEIIbHOCTH

B obsacTn LEHHOCTH
HAY4YHOI'0 MO3HAHUSA:

- JIP36 cdopmupoBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
pa3BUTHSA

YPOBHIO
HayKH "
00I11eCTBEHHOM NPaKTUKH,
OCHOBaHHOTO  Ha  JHajore
KYJIBTYp,  CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MeCTa B
NOJHUKYJIBTYPHOM MHPE;

- JIP37 coBepileHCTBOBaHUE

SI3BIKOBOM W YUTATEILCKOU
KYJIbTYpPBI KaK cpeacTBa
B3aMOJIEVCTBUS MEKY

JJFOObMHU U ITO3HAHU S MI/Ipa,
- JIP38 oco3HaHue ILIEHHOCTH

HAay4YHOU JIESITETbHOCTH,
TOTOBHOCTD OCYILIECTBJIATH
IIPOEKTHYIO u

HCCJIICOOBATCIILCKYHO

- [IP68 ymerp 1UIaHUpOBaTH H
BBITTOJTHATH XUMHYECKHH
HKCIEPUMEHT (nmpeBparueHus
OpPraHUYeCKUX BEIIECTB npu
HarpeBaHUU, IOJIyYeHHE ITUJIICHA U
A3y4YEHUE €ro CBOJCTB,
Ka4eCTBEHHBIE peaxuu Ha
aNbJCTU/bI, KpaxMal, YKCYCHYIO
KHCJIOTY; JIeHaTyparusi OCJKOB IPH
HarpeBaHWHW, IIBETHBIE  PEAKLUU
OenKOoB; MIPOBOJIUTH peakmuu
MOHHOTO OOMEHa, ONPENeIsATh Cpery
BOJIHBIX PAacTBOPOB, Ka4yeCTBEHHEIC
peakuuu Ha cynbdar-, kapOoHaAT- U

XJIOpUI-aHUOHEI, Ha KaTuoH
AMMOHMHA, peuaTtb
OKCIICPUMCHTAJIBHBIC 3aga4uu oo

TemaM «MeTtaiel» U «HemeTamib»)
B COOTBETCTBUH C  TIpaBWIAMHU
TEXHUKHU 0e30macHOCTH pu
oOpamieHUd ¢ BeHeCTBaMU |
71a00paTOPHBIM 000pyZI0BaHUEM;




JIEATEIIbHOCTh MHIWBUAYAIbHO
U B IPYIIIIE;

OsBJianenue
YHHBEPCAJbHbIMH
Y4eOHbIMHU
NMO3HABaTeJbHBIMH
JelHCTBUSIMH:

B) padorta ¢ nHdopManmeii:

- MP25 Bnagerh HaBBIKAMU
nonyueHuss wuHpopmamuu w3
WCTOYHUKOB PAa3HbIX THIIOB,

CaMOCTOATCIIbHO
OCYIICCTBIATL IIOHMCK, aHAJIN3,
CHUCTEMATU3all 1o u

HMHTEPIIPETAMIO UHGOPMAIUU
pa3IMYHBIX BUAOB H  (HoOpM
IIPEJICTaBJICHHS,

- MP26 co3maBaTh TEKCTHI B

pa3nuyHBIX  Qopmarax  C
y4eToM Ha3HauYeHUs
uHpopmauu u [IEJIEBOU
ayJUTOpHUH, BbIOMpast
ONTUMAJIBHYIO bopmy
Ipe/CTaBICHUS u
BU3YaJTU3aIH;

- MP27 OLICHUBATh

JIOCTOBEPHOCTH, JICTUTUMHOCTD
nH(pOpMaIIiHU, €€ COOTBETCTBUE
MIPABOBBIM u MOpaIbHO-
THYECKUM HOPMaM;

- MP28 HCIIOJIB30BaTh
cpencTBa MHPOPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPTaHW3aIlMOHHBIX 3aJa4  C
co0uroIeHueM TpeOoBaHuU
SPrOHOMUKH, TEXHHUKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepekeHusl,
MPABOBBIX U ATHYECKHX HOPM,
HOPM nH(OPMaLOHHON
0€30I1aCHOCTH;

- MP29 BnaneTs HaBEIKAMH
pacmo3HaBaHUsI U 3aLTUTHI

pelneHnu

IIPENICTaBIIATh pe3yJIbTaThI
XUMHUYECKOTO  JKCIEpUMEHTa B
dopme 3alKCH YPaBHEHUN
COOTBETCTBYIOLIMX  peakuud U

dbopMynupoBaTh BHIBOJBI HA OCHOBE
ATUX PE3y/IbTaTOB;

- ITIP69 ymerp aHANIM3UPOBATH
XUMHUYECKYIO uH(pOpMAIIHIO,
MOJIy4aeMy0 U3 pa3HbIX UCTOYHHKOB
(cpencTB  MaccoBoi  MH(pOpMaNuH,
ceTh VIHTEpHET U apyrue);

- BJAJCTh OCHOBHBIMH METOJAMH
HAay4HOrO0 I[IO3HAaHWS BELIECTB U
XUMHUYECKUX SIBJICHUU (HaOII0IeHNE,
U3MEpPEHHUE, JKCIIEPUMEHT,
MOJICIUPOBAHUE);

- [IP6G7 ymeTb MpPOBOAUTH pacueThl
nmo XUMH4YecKuM  (opmynam
YpaBHEHUSAM XUMHUYECKUX PEAKIIUI C

UCTIOJIb30BaHUEM busnvyeckux
BEJIMYHH, XapaKTePU3YIOIIHX
BEIIIECTBA c KOJINYECTBEHHOMN
CTOpPOHBI: MaccChl, o0beMa
(HOpManbHBIE  YCJIOBHS)  Ta30B,
KOJIMYECTBA BEIIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE

XUMHUYCCKUC 3HAHUA OJId MNPUHATUA
peIJ_ICHI/Iﬁ B KOHKPCTHBIX ) XU3HCHHBIX
CUTyalusx, CBsA3aHHBIX C
BCIICCTBAMH 1N UX ITPUMCHCHUCM

uH(popMaluuy,

UH(POPMALMOHHOM

0€30aCHOCTH JIMYHOCTH
OK 04. DddexTuBHO - JIP2 TOTOBHOCTb kK | - IIP68 ymerp mnaHMpoBaTh U
B3aUMO/IEIICTBOBATh U CaMOpPa3BUTHIO, BBINOJIHATh XUMHYECKHH
paboTaTh B KOJUIEKTUBE U | CAMOCTOSITEIIbHOCTH U | DKCIIEPUMEHT (mpeBpareHus




KOMaH/Ie

CaMOOITPEIEITIECHHUIO;

- MP4 oBnaneHue HaBBIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
IIPOEKTHOM ¥ COLUAIbHOU
JIEATEIIbHOCTH;

OBJaaneHue
YHUBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMHU
JelHCTBUSIMH:

0) coBMecTHast
AeSiITeJIbHOCTD:

- MP 35 nmoHumars WH
KCIIOJIb30BaTh IMPEUMYIIECTBA
KOMaH/THOH Hu
WHIUBUAYAIbHON paboThI;

- MP 37 nppunumare Uenu
COBMECTHOM JIeATEIIbHOCTH,
OpraHU30BBIBAThH u
KOOPJMHUPOBATH JIEUCTBUS TIO
€€ JOCTHXEHUIO: COCTaBJISATh
IJIaH JIEWCTBUH, pacHpeaciarh
polii € Y4eTOM  MHEHUH

Y4aCTHUKOB o0cyXJ1aTh
pe3yibTaThl COBMECTHOM
paboThI;

- MP 40 xoopauHupoBaTh H
BBITNIOJIHATH Pa0OTY B YCIOBUAX
pEAIbHOTO, BUPTYAJIBHOIO U
KOMOMHHPOBAHHOTO
B3alMOJEICTBUS;

- MP 41 ocymecTBisiTh
MIO3UTUBHOE  CTPATErMYECKOe
MOBEJICHHE B Pa3IMYHBIX
CUTYallUsX, HPOSIBIIATH
TBOPUECTBO M BOOOpa)KeHHE,
OBbITh HHUIIMATUBHBIM
OBananenue
YHUBEPCAJIbHBIMH
peryJisiTUBHbIMH
NeUCTBUAMM:

r) NpUHSITHE Ce0si M JPYrux
JIojei:

- MP58 npuHMMaTh MOTUBHI U
apryMeHTHI APYTHX JroAel npu
aHayu3e pe3yNbTaToB
JIESTEIIbHOCTH;

- MP60 mpusHaBath CBOE
IIPaBO M IPAaBO JIPYIHX JIIOJEH
Ha OIIMOKH;

- MP61 pa3BuBatb
CIOCOOHOCTH TIOHUMATh MUD C
MO3UIMH JIPYrOro YeJIOBEKa;

OpTraHU4YCCKUX BCIIICCTB npu
Harp€BaHuu, IIOJYUYCHHUC I3THUJICHA U
HU3Yy4YCHUC €ro CBOfICTB,
Ka4C€CTBCHHBIC peakunuun Ha

aNBJCTU/IBI, Kpaxmal, YKCYCHYIO
KUCIIOTY; JIeHaTypanusi OCIKOB TpHU
HarpeBaHWHW, [IBETHBIC  PEAKIUU
0eJKOB; IPOBOJIUTH peakuuu
HMOHHOTO OOMEHa, ONPEIEIIATh CPeILy
BOJHBIX PAacCTBOPOB, KauyeCTBEHHBIC
peaknuu Ha cyiabdar-, KapOOHAT- U
XJIOPU/I-aHHOHBI, Ha KaTHOH
aMMOHUSI, pemarb
IKCIIEPUMEHTAIBHBIC ~ 337a4d  I10
Temam «Metaiel» U «HemeTariby)
B COOTBETCTBHMHM C  IpaBHJIAMHU
TEXHUKH 0e301acHOCTH npu
oOpamieHun ¢  BEHIECTBAMU U
1a00paTOPHBIM 000pyZIOBaHUEM;
NPECTABIIATh pe3yabTaThI
XMMHYECKOTO  JKCIIEpUMEHTa B
dopme 3aIncu ypaBHCHUI
COOTBETCTBYIOLIMX  pEakuud U
(bopMyIHpPOBaTh BBIBOJBI HA OCHOBE
ITUX PE3yJbTATOB




OK 07. ConelicTBOBaThL
COXPaHEHHIO
OKpY’Karomien cpepl,
pecypcocOepeReHHIO,
NPUMEHSTH 3HaHUS 00
W3MCHEHUH KIIMMATa,
TPUHIUITB OEPEXKITNBOTO
IPOM3BOJICTBA,

3¢ pexTUBHO IEHCTBOBATH
B YPE3BBIYANHBIX
CUTYaIHsAX

B 00J1acTH YK0J0THYECKOT0

BOCIIUTAHMSA:
- JIP31 cdhopMupOBaHHOCTH
JKOJIOTUYECKOU KYJIBTYpHI,
MOHUMAaHUe BIIUSTHUS
COLIMATILHO-3KOHOMMUYECKUX

MPOLIECCOB  HAa  COCTOSIHUE
IPUPOJHOM UM COLUAIBbHOU
Cpenbl, OCO3HaHHE
I00ATEHOTO Xapakrepa

AKOJIOTHYECKUX MTPOOIIEM;

- JIP32 nnaHupoBaHue U
OCYIIIECTBJICHUE JEHUCTBUUA B
OKPY’KaIOIIIeH Cpejie Ha OCHOBE
3HaHUS LeJed  yCTOWYMBOIO
Pa3BUTHS YEIIOBEUECTBA;
aKTHBHOE HETpUsITUE
JIEUCTBUM, TPUHOCAIIUX BpE
OKpYXaIOILEH Cpee;

- I1P61
IPEJICTaBICHUS: O
COCTAaBJISIIONIEH
€CTECTBEHHOHAYYHOHN KapTUHBI
MHUpa, POJIM XUMHM B IIO3HAHUHU
SABJICHUI HPUPOJBIL, B
(GOpMHpPOBAaHMM  MBIIUIEHUA U
KYJIBTYPBI JIMYHOCTH, ee
(byHKIMOHATIBHON IpaMOTHOCTH,
HE00X0IMMOH e perLeHHs
PAKTUYECKUX 3a1a4 U
HKOJIOTMUYECKU 000CHOBaHHOT'O
OTHOILEHHUSI K CBOEMY 3/10pOBBI0 U
MIPUPOAHON CpelE;

- [IP610 ymeTs coOmroaath mpaBuia
HKOJIOTMYECKU 1eJ1€C000Pa3HOTrOo
NOBEJCHUsT B OBITY U TPYIOBOIi
JIESITEIBHOCTH B LEJSIX COXPaHEHUs
CBOEr0 3JI0POBbSl M OKpYKaroLIeH

chopmupoBaTh
XUMHUYECKOU

- JIP34 yYMEHUE | IPUPOJHOM  Cpelbl;  yYUTHIBAThH
IIPOrHO3UPOBATh OMACHOCTb BO3JECHCTBUS HA JKUBBIC
HeOJaronpusTHoIE OpraHu3Mbl OIIPE/IETICHHBIX BEILECTB,
HKOJIOTMYECKUE  IOCJIECJCTBUS | IOHUMAs CMBICTT MOKa3aTess
IPEIIIPUHUMAEMbIX JEUCTBUH, | IPENEIbHON JOIYCTUMOM
IpeloTBpallaTh UX; KOHLEHTpaluu
- JIP35 pacmmpeHue omnbiTa
JESTEIIBHOCTH 3KOJIOTUYECKON
HaIpPaBJIEHHOCTH;
- OBJIaJIEHUE HaBBIKAMU
yueOHO-HCCIeI0BATENbCKOH,
IIPOEKTHOM M COLMATIbHON
JIESITEIIBHOCTH;
I1IK 4.2. IIpoBonnTh - JIP6 oco3naHue cBOUX I1P69 YMETh aHaJIN3UpPOBATH
KOJIMYECTBEHHBIN 1 KOHCTUTYLIMOHHBIX IIpaB U XUMHUUYECKYIO uH(pOopMaLnIo,

Ka4eCTBEHHBIN yUyeT
3eMeIb, IPUHUMATh
y4acTHe B HX
VHBEHTapU3aluU U
MOHHUTOPHUHTE.

00s13aHHOCTEH, yBaXKeHHE
3aKOHA U MPABOIOPSIIKA;
MP43 caMOCTOSITEIFHO
COCTAaBJISITh TUIAH pEUICHUs
POOJIEMBI C YYETOM
MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOIKHOCTEN U
IIPEATNIOYTEHUN;

MP49 naBaTh OLIEHKY HOBBIM
CUTYyaIUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD,
OLICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJISIM;

MP50 BraneTs HaBBIKAMHU
MO3HABATENIbHON pedieKcuu
KaK OCO3HaHUS COBEPILIAEMbIX
NEUCTBUI U MBICIIUTEILHEIX
MIPOLIECCOB, UX PE3YJIbTATOB U

MOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB
(cpencTB  MaccoBoif  MHGOpManuy,
ceTh VIHTEpHET U apyrue);

- BJAAETh OCHOBHBIMH METOJAMHU
HAYYHOTO TIO3HAHWS BEUIECTB W
XUMHUYECKUX SIBIICHUH (HAOI0/IeHuE,
U3MepeHue, AKCIIEPUMEHT,
MOJIETUPOBAHHE)




OCHOBaHUH

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JIUCIIUTLIIAHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0OHO padoThI

Bua yue6Hoil padoThl

O0BeM B yacax

O6bem 00pa3oBaTeIbHONM NPOrPaMMbl IMCHHUILIIMHBI 72
B TOM YHCJIE:

OCHOBHOE COJIep:KaHue 64
B TOM YUCJIE:

TEOPETHIECKOE 00yUICHUE 36
MPAKTHYECKUE 3aHSATHUS 22
8 MOM yucjie: KOHMpPOabHble pabOmbl 4
71ab0paTOpHBIC 3aHATUS 6
IIpodeccnonaibHO-OPUEHTUPOBAHHOE CO/IEeP:KAHUE 5
(comepxaHue MPUKJIATHOTO MOTYJISA)

B TOM YHUCJIE:

TEOPETUUECKOE 00yUEHUE 2
MPAKTUYECKUE 3aHATHS 4
IIpomexxyrounasi arrecrauus - AU depeHIUPOBAHHbIN 3a4eT 2




2.2. TemaTH4YeCKUMi

IUIaH ¥ cofepxkanne TucuuIuInabl Q1,12 Xumus

.| dopmMupyembIe
HaumeHoBaHue Copep:xaHue yuedOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIbLHO OPUEHTHPOBAHHOE), O0Bém KOMITETCHIIHH
pa3/1esioB U TeM JIabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOAYJIb 4acoB
1 2 3 4

Conep:xaHue y4eOHOro MaTepuajia 64
Paznen 1. TeopeTnyeckue 0CHOBbI XMMHH 16
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuasia 2 OK 01
OcHoOBHbIE Xumuyeckuil snemMenT. AtoM. Snpo atoMa, W30TOMbBI. DIEKTPOHHAS 000J0YKa. DHEPreTHUCCKHE
XMMHMYECKHUE IIOHATUS  |YPOBHH, MOIYpPOBHU. ATOMHbBIC opOHTanu, s-, P-, d- snemeHThl. OCOOCHHOCTH pacmpeesICHus 1
Y 3aKOHBI, CTPOCHHE AJIEKTPOHOB MO OpPOWTAISIM B aTOMax »JJIEMEHTOB IEPBBIX YETHIPEX MNEPUOJIOB. DJIEKTPOHHAS
aTOMOB XMMHMYECKHUX  |KoHQurypamus aToMoB. OCHOBHbIE XUMHUECKHUE 3aKOHBI
3JIEMCHTOB IlpakTH4yecKkue 3aHATHSA

IIpakTuyeckass padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHHU W PaCUYEThl IO

YPaBHEHUSAM XUMHUECKUX PEAKIIUI».

OTHocuTeNnbHBIE aTOMHAs W MOJIEKYJsipHas Maccbl. MomsipHas Macca. KosnuecTBo BeliecTsa. 1

MaccoBast nons BemecTBa. 3akoH ABoraapo. MonspHelif 00beM razoB. OTHOCHUTENbHAS TIIOTHOCTh

ra3oB. Pacuersl 1Mo ypaBHEHHSM XHMHYECKHX PEAKIHMHA C HCIOJIB30BAHUEM MACCOBOW OJH

BEIIEeCTBa, 00beMa (HOPMaJIbHBIE YCIIOBHSI) T'a30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Coaepixanue yueOHOro MaTepuaJa 2 OK 01
Ilepronnyeckuii 3akoH | [IpakTHYecKHe 3aHATHS OK 02
u [leprnonnaeckast IMpakruyeckasi pagora Ne2. «/3ydyeHue neproInueckux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO IIK 4.2
CHCTEMAa XMMHYECKHX  |CTPOEHUEM aTOMOBY.
anemeHToB /I. W. [lepuonnueckas cucrema xumuyeckux sjaeMeHToB J[.M. MenneneeBa. CBsi3b MEPUOIUUECKOTO
MenieneeBa, ux CBsI3b (3akoHa W [IepHOANYECKOI CHCTEMBI XUMUYECKHX 3JIEMEHTOB C COBPEMEHHOIl Teopuei cTpoeHHs
C COBPEMEHHOM aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHS CBOWCTB XHMHUYECKHX OJJIEMEHTOB, OOpa3yeMbIX HMH
TEOpUEN CTPOCHMUS IPOCTBIX M CIOXHBIX BEIIECTB O rpynmaM M mnepuoiam llepuoguueckoil cuctembl. 3HaUeHUE 5

aTOMOB

Hepnonnqecxoro 3aKOHA U CUCTCMbI XUMHWYCCKHUX DJICMCHTOB ,Z[I/I MeHneneeBa B paSBI/ITI/II/I HayKI/I.
VYcraHoBiIeHUE CBA3M MEXAY CTPOEHHEM aTOMOB XMMHYECKUX 3JEMEHTOB U MNEPUOIUYECKUM
N3MCHCHUECM CBOﬁCTB XUMHUYCCKUX DJIEMCHTOB U UX COG}II/IHCHI/Iﬁ B COOTBCTCTBHU C ITOJIOKCHHECM
[lepuonnueckoil cuctemsbl. PellleHne NpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3a/laHUM Ha
XapaKTEePU3alUI0 XUMHUYECKUX DIIEMEHTOB «MeTtaynyeckue / HEMETAUIMYECKUEe CBONCTBA
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHUM C HX DJJIEKTPOHHBIM CTPOEHUEM M TIOJIOKEHUEM B
MEepUOINYECKOI cucTeMe XumMuiyeckux ssemeHToB JI.11. MenneneeBa»




Tema 1.3. Coaeprxanue yueOHOIro MaTepuaia OK 01
CtpoeHue BemiecTBa CrtpoeHnue BellecTBa. XuMU4eckasi CBsI3b. BUIbI XUMUYECKOM CBSA3M (KOBaJIGHTHAs! HETIOJSIpHAS U
U IIpupoja MOJISIpHAs, MOHHAs!, MEeTaJTHUecKas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHONH XMMUYECKOH CBS3U
XUMHUYECKOH CBA3M. (oOMeHHBIHT U JIOHOPHO-aKIETITOPHBIN ). Bonoponnas CBSI3b. BaneHTHOCTE.
Muoroo0Gpasue DneKTpoOoTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI
BEIIECTB IIpakTnyeckue 3aHATHSA
IMpakTnyeckas padora Ne3. «CTpoeHue BelIeCTBA U MPUPOJA XUMAYECKOUN CBI3M.
JemoHCTpanust Mojened KpUCTAIUIMYECKUX PEIIETOK: HOHHOM (XJIOpHUJI HATpHUs), aTOMHOM
(rpadut m anmaz), MOJCKYJSIpHOW (YTJIEKHCIBIA Tra3, MOJ), METAUIMYEeCKOW (HATpWii, MarHWi,
Menp). Pemienne npakTHYecKMX 3aJaHUl HAa COCTaBJIEHHE 3JIEKTPOHHO-TpaUUYecKux (GopMyI
3JeMeHTOB 14 nepuoaoB
Tema 1.4. Coaep:xaHue yueOHOro MaTepuaJa OK 01
Knaccudukanus, u Krnaccudukanusa neoprannueckux BemiecTB. HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTB (OKCHIBI, OK 02
HOMEHKJIaTypa TUIPOKCHU/IBI, KHUCJIOTHI, CcOiiM). BeliecTBa MOJIEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHS.
HEOPraHUYECKUX ArperatHble cocTosiHMS BemiectBa. Kpucramnuyeckue #  amMopdHbIe BelIECTBA. 3aKOH
BEIIECTB IIOCTOSIHCTBA COCTaBa BELIECTBA. TWIbl KPUCTAIMYECKUX PELIETOK (ATOMHas, MOJEKYJSpHas,
MOHHAsI, MeTAJIITN4YecKas). 3aBHCUMOCTh CBOWMCTBA BEHIECTB OT THIA KPUCTAIINYECKON PEIIETKU
IIpakTnyeckune 3aHATHSA
IIpakTnyeckas padora Ned. «HomeHkIaTypa HEOPraHMUECKUX BEIIECTBY.
Pemenue mpakTHueckux 3aJaHui MO KiIacCU(PUKAIMU, HOMEHKIATYpe U XUMHUYECKUM (hopmysam
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB (YrapHBI ra3, yriIeKUCIbIi ra3, aMMHUak, raieHas
U3BECTb, HETAIlIeHasl U3BECTh, MUTHEBASI COJIa U JAPYTUX): HA3BAHUS BELIECTB MO MEXIYHAPOJIHON
(MIOIMAK) unu TpuBHATbHON HOMEHKJIATYPE W COCTaBIEHUE (POPMYIbl XMMHUYECKHX BEIIECTB,
onpejeNeHue  NpPUHAUIeKHOCTH K  kjaccy. Ilowck  umHbopManumum 10 Ha3BaHUSM,
uaeHTHuUKaTOpam, CTPYKTYpHBIM GopMylaM. AHaIN3 XUMUYECKOH MH(OpMALUU, MOTydaeMoi
13 pa3HbIX UICTOYHHUKOB (CpesicTB MaccoBOr nH(popMaluu, cetb HTEpHET U Ipyrue)
Tema 1.5. Cojaepixkanue yueOHOro MaTepuaJa OK 01
Tuner xuMuyecKnx Xumundeckas peakius. Knaccudukamus XuMUYeCKUX peakliii B HEOpraHMUeCKOH U OpraHnuecKoi
peakuuii XUMHUHU. 3aKOHBI COXPAHEHUs MAacChl BEIIECTBA, COXPAHEHMS M IPEBpAIICHUS JHEPTrUU IIPH
XUMHUYECKUX peakiuax. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbIE pPEAKIUU (YpPAaBHEHHS] OKHUCIICHHS-
BOCCTAHOBJICHHS, CTENEHb OKHUCIEHUS, OKHCIUTENb M BOCCTAaHOBUTENb, OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE PEAKLIUU B MPHUPOJAE, MPOU3BOACTBEHHBIX MPOIECCaX U JKU3HEAEATEIbHOCTH
OpPraHU3MOB)
Tema 1.6. Coaeprxanue yueOHOIro MaTepuaia OK 01
CKOpOCTh XMMUYECKUX OK 02

CKOpOCTL pCaKkiun, €€ 3aBUCUMOCTL OT PA3JIMYHBIX (I)aKTOpOBZ npupoabl pearupyromux BEUICCTB,




peakuui. XuMu4eckoe
paBHOBECHE

KOHLICHTPALlUX PEArupyroluX BELIECTB, TEMIIEPATypPbl U IUIOLIAAU PEAKIUOHHOW ITOBEPXHOCTH.
TennoBbie 3PPeKThl XMMUYECKUX peaKLMid: 3K30- M 3HI0TepMUUeckue peakuuu. OOpaTtumsble
peakuuu. XuMHUYECKOe paBHOBecue. DakTOpbl, BIUSIOLUIME HAa COCTOSHUE XUMHYECKOIO
paBHOBecHsl (KOHIIEHTpAllUs PEAareHTOB MM IPOAYKTOB peakiHH, HaBlIEHHE, TeMIIeparypa).
[Ipunnun Jle Hlarense

IIpakTnyeckune 3aHsATHS

IIpakTuyeckasi padora NeS. «BnusHue pa3auvHbix (AKTOPOB HA CKOPOCTh XHMHYECKOM
peaKIm.

Pemenue mpakTUKO-OpUEHTUPOBAHHBIX 3a/1aHUi Ha aHaIN3 (PAKTOPOB, BIUSIOIMIUX HA U3MEHEHUE
CKOPOCTH XMMHUYECKON peaKiuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKkuu OT MPUCYTCTBUS
KaTajau3aTopa Ha MpUMepe pas3ioKeHUs MepOKCHIa BOJOPO/Ia ¢ MOMOIIBIO AUOKCHIA MapraHia u
KaTayia3pl. PernieHue MNpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUN HAa TpUMeHeHue mnpunnumna Jle-
[laTenbe 175 HAXOXKACHUS HAMPABICHHS CMEIIECHUS PAaBHOBECHS XMMHUECKON PeaKkIuu U aHaIHu3
(haKkTOPOB, BIMSIFONIMX HA CMEIICHHE XUMUIECKOTO PABHOBECHS

1K 4.2

Tema 1.7.

Coaep:xanue y4eOHOro MaTepHuaJia

PactBopsl, Teopus
AJIEKTPOJIUTUYECKON
JIMCCOIMAITNT M HOHHBIN
obMeH

PacTtBOpBI. Buabl pacTBOPOB 1O COEPKAHUIO PACTBOPEHHOTO BemecTBa. PactBopumocts. [TonsTue
O JMCHEpPCHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas [0yl BELIECTBA B
pactBope. [lonstre o Bogopoanom nokasarene (pH) pactBopa. DiekTpoiuTuyeckasi AUCCOLUALIHS.
CunpHbIe U cllabble AJIEKTPOJIUTHI, HEANIEKTPOIUTHL. Peakiinu HoHHOTO 0OMeHa

JlabopaTopHble 3aHATHSA

JlabopaTopnasi padora Nel «[Ipurorosienue pacTBOpOB».

[IpuroroBnenue pacTBOPOB 3aJaHHOM MacCOBOW JOJIEW PAaCTBOPEHHOI'O BELIECTBA, IPOBEICHHE
peakiuii HOHHOTO OOMEHa, ONpeieIeHNe CPEebl PACTBOPOB BEILECTB C OMOILBIO YHUBEPCAILHOTO
UHAMKaTOopa (KHUChas, HEWTpajbHas, LIEJOYHAas). 3aJaHHs Ha COCTABJIEHHWE HOHHBIX PpPEaKIUM.
Pemenne mnpakTMKO-OPUMEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN Ha pacTBOPBI, HCIOJIb3YEMBIE B
OBITOBOM M POM3BOACTBEHHOM IE€ATEIbHOCTH Y€JIOBEKa

OK 01
OK 02
OK 04
OK 07
[IK 4.2

KonTtpoabnas pa6ora 1 CrpoeHue BeniecTBa U XUMHUUECKHUE peakiuu (1o pasaeny 1)

Pa3nen 2. Heopranmnuec

Kasag XuMus

10

Tema 2.1.

Conep:xaHue yueOHOro MaTepuaJia

Du3nKo-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Meramnbl.  [lonoxenue wmeramioB B llepuoguyeckoil cuctemMe XUMHUYECKHUX DIIEMEHTOB.
OCc00EHHOCTH CTPOCHUS ANEKTPOHHBIX 00010UeK aTOMOB MeTaiioB. O0mue Gpuznueckre CBOMNCTBA
MeTauioB. CruiaBbl METAIOB. DJIEKTPOXUMHUYECKUN psii HANpPSHKEHUH METaIoB. XUMHUYECKHE
CBOMCTBAa BaXHEUIUX METAJIOB (HATPUM, Kajdui, KaJbI[Ui, MarHU, aTFIOMAHUN, ITUHK, XPOM,
Kele30, MeJlb) U UX coenuHeHuit. O0mue cnocoOsl MoaydeHus: MeTaiyioB. [IpuMeHeHne MeTamioB

B OBITY U TEXHHUKE

OK 01
OK 02
OK 04
1K 4.2




Hemeramnsl. Ilonoxenue HemeramwoB B [lepuoaudeckoil cucreMe XUMUYECKUX 31eMeHTOB J[.H.
MeHpeneeBa 1 OCOOCHHOCTH CTPOCHHUSI aTOMOB. DPU3MYECKUE CBOMCTBA HEMETAIUIOB. AJUTOTPOIHS
HEMETAIUIOB (Ha MpHUMepe KUciIopoaa, cepbl, (ochopa u yriaepona). XUMHUECKHE CBOWCTBA U
MIPUMEHECHHUE BaXKHEHIIIMX HEMETAJJIOB (TaJoreHoB, cephl, a30Ta, pocdopa, yriepoaa u KpeMHHUs) U
WX COEQUHEHUN (OKCHJIOB, KHUCIOPOACOJEPKAIUX KHUCIOT, BOJOPOJHBIX COCAMHEHHIN).
[IpuMmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU

XHWMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCHICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, coliell ,I[p) I'eHeTmueckas CBSA3b HCOPraHNYCCKUX BEIICCTB, IPUHAMICKAINHUX K
Pa3JIMUHbIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHHH CBOMCTB MIPOCTHIX BCLICCTB, BOAOPOIHBIX
COGHHHCHHﬁ, BBICIINX OKCHUIOB Y THAPOKCHUIOB

IlpakTH4yecKkue 3aHATHSA

IIpakTnyeckas padora Ne6. «OPU3NKO-XUMUYECKUE CBOWCTBA HEOPIaHUYECKUX BEILIECTBY.
CocraBiieHHnEe ypaBHEHUN XUMHUYECKUX PEAKLIUN C y9aCTHEM IIPOCTBIX U CJI0KHBIX HEOPraHMYECKHUX
BELIECTB: METAIJIOB U HEMETAJJIOB; OKCUOB METAJJIOB, HEMETANIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHCIOT, OCHOBAaHUN M aM(OTEpHBIX THUAPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJUYECTBY BEILIECTBA, Macce WM
00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEMIECTB, pacdEéThl Macchl (00BEMa, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEaKIMM, €CIM OAHO U3 BELIECTB MMEeT IpuMecH. PelieHue npaxTHKO-
OPUEHTHPOBAHHBIX 33JaHMIM Ha CBOWMCTBA, COCTaB, IOJy4YeHHE M 0€30MacHO€ HCIOIb30BaHUE
BaXHEHUIIMX HEOPraHWYECKHUX BEIECTB B OBITY M MPO(EeCCHOHANBHOM esITeIbHOCTH YEJIOBEKA

Tema 2.2.
WUnentuduxanms
HEOPTaHUYECKUX
BEILIECTB

ConepxaHue y4eGHOro MaTepuaJjia

JlabopaTopHble 3aHATHSA

JlaGopaTopnasi pa6ora Ne2 «nenTudukaiys HEOPraHUUECKUX BEIIECTBY.

Pemrenue skcnepuMEHTANBHBIX 3a/1ad 10 XUMHUYECKMM CBOMCTBAM METAJJIOB W HEMETAJJIOB, IO
pacrmo3HaBaHUIO M TOJYYEHHIO COEAMHEHUH METalIoB M HEMETAIoB (B3aMMOJEHCTBHE
THAPOKCH/IA AIFOMUHUS C PACTBOpAMU KUCIOT W mienouel,). MaeHTudukamus HeOpraHMUeCKuX
BEIIECTB C HCIOJIb30BAaHUEM HX (PHU3UKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX
peaknuii. KauecTBeHHbIE peaknuu Ha cynbdar-, KapOOHAT- W XJOPUI-AaHUOHBI, HAa KATHOHBI
METaJUIOB U KATUOH aMMOHHSI

OK 01
OK 02
OK 04

KonTtpouabHas pa6ora 2 CBolicTBa HEOPraHMYECKUX BelecTB (1o pazaeny 2)

Pa3nea 3. Teopernueckue OCHOBbI OPraHN4YeCKOH XUMHUH

Tema 3.1.
Knaccudukanus,
CTpPOEHHUE

u

Coaep:xaHue yueOHOro MaTepuaJia

[Ipeamer opraHnYecKol XUMHUU: €€ BO3HUKHOBEHHME, Pa3BUTHE W 3HAYEHUE B MOJYYECHHHM HOBBIX
BEUIECTB M MaTepuasnoB. Teopusi cTpoeHHs opraHuudeckux coeauHeHuid A.M. BytiepoBa, eé

N (A

OK 01




HOMEHKJIaTypa
OpPraHUYECKUX BELIECTB

OCHOBHBIE MONOKeHUs. CTPYKTYpHbIE (POPMYIIBI OPraHMYECKUX BelecTB. 'oMosorus, nsomepusi.
XuMuYeckas CBSI3b B OpraHU4ECKUX COCIUHEHUAX: KPAaTHBIE CBA3H, G- U T-CBSA3H.

[IpencraBnenne o KiIAacCH(HUKAIMKA OPraHUYECKUX BemlecTB. HOMEHKIaTypa OpraHu4ecKux
COeIMHEHUH (cucTemaTHyeckasl) 1 TPUBHAJIbHbIC HAa3BaHUs BAXHEHIIMX MPEICTABUTENEH KIacCOB
OpPraHUYECKUX BEUIECTB

IIpakTnyeckune 3aHsATHS

IpakTnyeckas padora Ne7. «HomeHKi1aTypa OpraHM4eCKUX BEIIECTBY.

OsznakomiieHne ¢ oOpa3llaMd OpPraHWYECKHX BEINECTB M MaTepuajaMd Ha UX OCHOBE,
MOJIETTUPOBAHUE MOJIEKYJ OPTaHUYECKUX BEIIECTB, HAONIIOIEHNE U OMUCAHUE JEeMOHCTPALIMOHHBIX
OTBITOB TIO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHuu (IUIaBlieHHE, OOyrIMBaHUE U
ropenue). CocTaBieHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOPMYJ OPraHUYECKUX BEIIECTB
OTIENBHBIX KJIACCOB, UCTIONB3Ys UX HA3BaHUS MO CUCTEMAaTHYECKOW U TPUBHAIHHONH HOMEHKIIAType
(3TUNeH, aleTWJIeH, TIHMLEPUH, (EeHON, (opMaNblIeruj, YKCyCHas KHCIIOTa, TIHIMH). Pacdersl
npoctenniel (opMyiTbl OPraHUIECKOM MOJIEKYJIIBI, ICXOJIsl M3 3JIEMEHTHOT0 cocTaBa (B %)

Pasznea 4. YriaeBoaopon

bl

10

Tema 4.1.
YrneBoaopoibl U ux
MPUPOJIHBIE UCTOUHUKH

Conep:xanue yueOHOro Marepuasia

[IpenenbHbie yraeBOAOPOABI (JIKaHBI): COCTaB U CTPOCHHUE, TOMOJIOTUUECKUH psii. MeTaH u 3TaH:
COCTaB, CTpoeHHe, (pu3MUeckre U XUMHYECKHE CBOMCTBa (peakUuu 3aMElIeHHs] U TOpEeHus),
MOJTyYeHUE U IPUMEHEHUE.

HenpenenbHble yrieBoopoabl (aTIKEHBI, aTKaAUCHbI, aTKUHBI).

AJIKEHBI: COCTaB W CTPOCHHME, TOMOJOTUYECKHH psji. DTWIEH W TPOMHIEH: COCTaB, CTPOCHHUE,
¢bu3nyuecKue U XUMUYECKHE CBOMCTBA (peaKIMH TUAPUPOBAHHWSA, TaIOTEHUPOBAHUS, THApATAlUH,
OKHUCJICHUS U TIOJIMMEPHU3AINH ) TIOJy4YeHHUEe U IPUMEHEHHUE.

Anxaguensl: Oyraauen-1,3 u meTunOyraaueH-1,3, XUMHUECKOe CTpPOEHHUE, CBOMCTBA (peakius
TTOJIMMEPU3AINH ), MPUMEHEHHE (711 CHHTE3a MPUPOTHOTO U CHHTETHYECKOTO KaydyKa v PEe3HHBI).
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psll. AIIETUIICH: COCTaB, XUMUYECKOE
cTpoeHue, (U3MYECKHe M XUMHUYECKHE CBOMCTBA (PEaKkiMy THAPUPOBAHUS, TajJOT€HHUPOBAHUS,
rUapaTallid TOPEHUsl), MOJyYeHUe W MPUMEHEeHHEe (MCTOYHHK BBICOKOTEMIIEPATypHOTO TMIaMEHU
JUTSI CBAPKHU U PE3KH METAIIJIOB)

ApomaThyeckue yrieBoAopoabl (apeHsl). beH3onm M TOdyon: cocTaB, cTpoeHHe, (U3UYEecCKue U
XUMHUYECKHE CBOMCTBA (peaklMM TaJOreHUpPOBaHMSI M HUTPOBAHMS), MOJTyuYE€HUE U NPHUMEHEHUE.
TokcuyHoCTh apeHOB (BIHMsHME O€H30Jla HA OPraHU3M YeNOoBeKa). ['eHeTndeckas CBsSI3b MEXKIY
YTJIEBOJIOPOAAMH, IPUHAICKAIINMH K Pa3IHIHBIM KJIACCaM.

[TpupoHbIe UCTOYHHUKH YTiIeBOJAOPOAOB. [IpupoaHblii ra3 u nomnytHele HedTsHbIE ra3el. HedTh u
e€ mnpoucxoxaeHue. CrnocoObl mnepepabOTKH He(TU: NEePeroHka, KPEeKUHTr (TEpMHUUYECKUH,

OK 01
OK 02
OK 04
1K 4.2




KaTalIuTU4ecKui), nuponus. [IpoaykTsl nepepaboTku HEPTH, X TPUMEHEHHE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBbII yTroJib U IPOJYKTHI €ro nepepadoTKu

Tema 4.2.
DHU3HKO-XUMHUYECKHE
CBOMCTBaA
YTJIEBOJIOPOIOB

Coaep:xaHue y4eOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

JlabGoparopHnasi padora Ne3 «CBoiicTBa yrieBoJ0pPOI0BY.

TpuBnanpHass W MeXAyHapOAHAsT HOMEHKIATypa, XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOIYYCHHS
yraeBonopoaoB. [lodydeHue sTuiieHa W HM3y4EHUE €ro CBOMCTB. MoJeaupoBaHUE MOJIEKYT U
XUMHUYECKUX TMPEBpALICHUN YIIIEBOJIOPOJOB (HAa MpUMEpPE 3TaHa, TWICHA, aleTUJeHA U JAp.) U
raJIOreHONPON3BOAHBIX

OK 02
OK 04

Paszgea S. Kucsiopoaoco

A€pKaAlIue OPraHunIeCKue COCANHCHU A

14

Tema 5.1.
Cnuptsl. ®enon

Coaep:xanue y4eOHOro MaTepHuaJia

[IpenenpHBIC OHOATOMHBIC CIUPTHI (METAHOJ M 3TAHOJN): CTPOCHUE, (PM3MUECKUE U XUMUYCCKUE
CBOMCTBa (peaklMU C aKTUBHBIMH METaJUIAMU, TaJOr€HOBOAOPOJAaMH, TOPEHHE), MPUMEHEHHE.
Bonopoansie cBA3M MeEXAy MOJEKyJIamMu COupToB. DU3HOIOrMYECKOe JEUCTBUE METaHOJA M
3TaHOJIa Ha OPraHM3M YeJIOBEKA.

MHOroaToMHbIC CHUPTHI (ITUICHTINKOJIb M TIIMIEPHH): CTPOCHHE, (PU3NICCKUE U XUMUYCCKUE
CBOMCTBa (B3aMMOJECHCTBHE CO WICJIOYHBIMU METaJUIaMHM, KaueCTBEHHAs peakius Ha
MHOT'OATOMHBIE CHUPTHI). DPUBMOJIOTHYECKOE ICHCTBHE HAa OpraHu3M ueinoBeka. [IpumeneHue
[JIMLEPUHA U STUJIEHTIIUKOJIS.

®enon. CtpoeHHE MOJEKYINbI, (PU3WYecKre W XUMHYECKHue CBoMcTBa (eHosa. TOKCHYHOCTH
(benona, ero pusnonornyeckoe AecTBHE HAa Opranu3M uenoBeka. [Ipumenenne denona

OK 01
OK 07

Tema 5.2.

AJbIerunsl.
KapOoHoBBIE KUCTOTHI.
CrnoxHble 3¢pupbl

Conep:xaHue yueOHOro MaTepuaJa

Anpnerusipl M KeToHbl ((hopMaybleruj, aneTaabAer], aleToH): CTpOeHHe, (U3NYEecCKue |
XUMHUYECKHE CBOMCTBa (peakIMH OKHUCIEHHS W BOCCTAHOBJICHMS, KAayECTBEHHBIE PEaKIINH),
IIOJIyYE€HUE U IPUMEHEHHE.

OnIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAsi W YKCYyCHash KHCIIOTHI):
CTpoeHue, (QU3MUeCKue M XHMHYECKHe CBoiicTBa (00mMe CBOWCTBA KHUCIOT, peaKIHs
sTrepudukanym), TMonydeHue U mnpumeHeHue. CTeapuHOBass U OJEUMHOBAas KHUCIOTHI Kak
MPEICTABUTENH BBICIIMX KapOOHOBBIX KMCIOT. MbllIa KaK COJHM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEe ACHCTBUE.

CrnoxHble 3Upbl KaK MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['Maponu3 cinoxHbeix 3¢upoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas ponis )KHUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

ConepxaHue y4eGHOro MaTepuaJjia

VYraeBoasl: cocTaB, KiaccU(UKAIUS YIrIEeBOJOB (MOHO-, JW- M TojdMcaxapuiabl). ['mrokoza —
MPOCTENIINI MOHOCaxapHJ: OCOOEHHOCTH CTPOEHMSI MOJIEKYJNbl, (U3MYECKHEe MU XHMUYECKUE

OK 01
OK 02
OK 04




CBOMCTBa TUIIOKO3bl (B3aumojeictBue ¢ ruapokcuaoM meau (II), okucienne aMMmHadyHbBIM
pactBopoM okcuja cepedpa (I), BocctaHOBIIeHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPHUPOJE,
MPUMEHEHUE TJIIOKO3bl, OMOJOTUYECKass pOJib B JKU3HEACATEIBHOCTH OpraHu3Ma YeJoBeKa.
®orocunres. PpykTo3a Kak U30Mep IITHOKO3bI.

Caxapo3a — MpeACTaBUTENb JHMCAXapHUI0B, THIPOJIA3 CaxXapo3bl, HAXOXJIEHHWE B MPHUPOAEC U
MIPUMEHEHHUE.

[Tonucaxapuael: Kpaxmall W LEJUIION03a Kak NpuUpoAHble mnonumepbl. CTpoeHHe Kpaxmana u
LEJUTIONO3bI, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA KpaxMania (THAPOJIN3, KaYeCTBEHHAs PEaKIHs C
HOJIOM)

Tema 5.4.
DU3HKO-XUMHYECKHE
CBOMCTBA
KHCJIOPOAOCOIEPKALUX
OpraHUYeCKUX
COCIUHCHHI

Copep:kaHue y4eOHOIro MaTepuaa

IlpakTH4yecKkue 3aHATHSA

IIpakTnueckas padora  NeS8.
COCTUHEHUN.

TpuBmanpHass W MEXAyHApOIHAsT HOMEHKIATypa, XUMHYECKHUE CBOMCTBA, CIIOCOOBI MOIYYCHHS
CIUPTOB M (EHOJIOB, KApOOHOBBIX KUCJIOT U 3(UPOB, AIbJACTUIOB U KeTOHOB. COCTAaBJIICHHE CXEM
peakiuii (B TOM 4YHCIE€ TIO TPEUIOKCHHBIM IIEMIOYKaM IPEBPAICHHI), XapaKTePU3YIOIINX

XHMMHUYECKHE CBOMCTBA KHUCJIOPpOAOCOACPIKAIIUX OPraHNYCCKUX COCIMHEHUI

«HoMeHkmatypa  KHCIOPOIOCOJEPKAIMUX  OPraHUYECKUX

IIpakTuuyeckas padora Ne9. «Xumuueckue W (PU3HYECKHE CBOMCTBAa KHUCIOPOAOCOICPIKALIIX
OpPraHUYECKUX COETUHEHUSY.

[IpoBenenne, HAOMIOACHWE W ONHCAaHWE JCMOHCTPAMOHHBIX OIBITOB: TOPEHHE CITHPTOB,
KAueCTBCHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKUcIeHHe odraHonma okcuaoMm wmeau (I1)),
MHOTOaTOMHBIX CIIUPTOB (B3auMojelcTBUE riuiepuHa ¢ ruapokcuaoM menu (1)), ampaerunmos
(oxkHcIeHHEe amMMuauHbBIM  pacTBopoM okcupa cepebpa(l) wu  ruapokcumom wmemu (1),
B3aMMOJICHCTBHE KpaxMalla C HOJIOM), H3y4eHHE CBOWCTB pacTBOPA YKCYCHOW KHUCIIOTHI

OK 01
OK 02
OK 04

Pa3nen 6. AzoTconepxka

e OPrauHu4eCKue COCAMHCHU s

o

Tema 6.1.
AMMHEL.
AMMHOKHCIIOTEL.
benku

ConepxaHue y4eGHOro MaTepuaJjia

o

AMHHBI: METHWJIAMUH — TMPOCTEHIIMI MpEeACTaBUTENb AMUHOB: COCTaB, XMMHUUYECKOE CTPOECHUE,
(bu3MYecKre U XUMUYECKUE CBOMCTBA, HAXOXKCHUE B TIPUPOJIE.

AMUHOKHUCIOTBI Kak aM(OTepHble OpraHudyeckue coequHeHUs. Du3nMueckne M XUMHUYECKUE
CBOMCTBa aMHHOKHCJIOT (Ha TMpuMepe TJIMIMHA). buosormdyeckoe 3HAYE€HHWE AMHHOKHUCIIOT.
ITentuapl.

benku kak mpupomHbie monuMmepsbl. [lepBudHasi, BTOpUYHAs M TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYPAllHs, KAUECTBEHHBIC PEAKIINH Ha OCIKH

IIpakTuyeckue 3aHsATHSA

OK 01
OK 02
OK 04




IIpakTnyeckas padora Nel0. «CBoiicTBa a30TOCOAEPKAIIMX OPIrAHUUECKUX COEAUHEHUI».
dusnueckue ¥ XMMHUYECKHE CBOMCTBA aMUHOB (PEAKIIMU C KUCIOTaMHU U TOPEHUS) 1 aMUHOKHUCIIOT
(ma mpumepe raunuHa). HaOmroneHue u onucaHue JAEMOHCTPALlMOHHBIX OIBITOB: JIEHATypalus
0€JIKOB IIPH HAarpPEBaHMH, LIBETHbIE PEAKLIUU OEIKOB

Paspnen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUSA 2
Tema 7.1. Conep:xaHue yueOHOIro MaTepuaJia 2 OK 01
[TnacTmacchsl. IIpakTHYecKHE 3aHATHSA OK 02
Kayuyku. Bonokna Ipaktuuyeckas padora Nell. «Cunte3, aHanu3 M KIaCCU(PUKAIMSI BBICOKOMOJEKYIISPHBIX OK 04

COEIUHEHUI» 1K 4.2

OCHOBHBIE TOHSTHS XHMHU  BBICOKOMOJICKYJSIDHBIX ~ COCAMHEHH: MOHOMEp, MOJUMeEp,

CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALIUH, CPEAHAS MOJIeKyJIsipHas Macca. OCHOBHbIE METO/IbI

CHHTE3a BBICOKOMOJICKYJISIPHBIX COCMHEHUI — TOMMEPH3aIHs U TTOJMKOHICHCALINS. 2

O3HakomiieHHE ¢ OOpa3laMu HPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIIacTMacc, KaydyKoOB:

IUTACTMACCHl (TTOJIMATHIICH, TMOJMIPONHIICH, MOJUBUHIIXIOPU, MOJUCTUPON); HATypaJbHBIA WU

CHUHTETHYECKHEe Kayuyyku (OyTaJMeHOBBIN, XJOPOIPEHOBBIH UM  HW3ONPEHOBBIN); BOJIOKHA

(HaTtypanbHbIe (XJIONOK, WIEPCTh, MWIENK), HMCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),

CHUHTETHYECKHUE (KaIIPOH U JaBCaH)

KonTpoabHasi padora 3 CTpykTypa U CBOWCTBA OPraHMUYECKUX BEIIeCTB (110 pas3jaeaam 3-7) 2
IIpodeccuonaIbHO OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue MPUKJIATHOTO MOTYJI5) 6
Pa3nes 8. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJIbHOCTH Y€JI0BEKA 6 OK 01
Tema 8.1. Coaep:kaHue yue0HOro MaTepuaa 6 OK 02
XnuMuyeckue IIpaBuia 5KOIOrHYECKH 11E€7IECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOU JESITEIBHOCTH B LIESAX OK 04
TEXHOJIOTHH COXpaHEHHs CBOETO 3JI0POBbS M OKPYXAIOIIEH NMPUPOIHONW Cpeibl, ONMAaCHOCTh BO3JCHCTBUS Ha OK 07
B IIOBCEIHEBHOI KHMBBIE OpPraHU3Mbl OPraHMYECKMX BEIIECTB OTIENIBHBIX KIJACCOB (YIJI€BOJAOPOAbI, CHUPTHI, IIK 4.2
U MPOQECCUOHANIBHON | ()CHOJIBI, XJIOPOPTaHWYECKHE IPOU3BOJHBIC, ANBJCTHIBI W 1p.), TOKa3aTeidb MPeAeIbHO
JEATEIbHOCTH YEJI0BEKA | TOMYCTUMON KOHIIEHTPALMH U €r0 UCIOJIb30BaHHUE.

Ponp xumMum B oOecrieueHHWH HKOJOTHYECKON, SHEPreTHUYECKOW M TMHINEBOW OE30MacHOCTH,

Pa3BUTHM MEAULIMHBI, CO3JJAHUN HOBBIX MaTepHaJIOB (B 3aBUCMMOCTH OT BHJ1a TPO(PeCcCHOHATBHOMN 2

JEeSITeTPHOCTH ), HOBBIX NCTOYHUKOB YHEPTHHU (AIbTEpPHATHBHBIE UICTOYHUKHN dHeprun). [loHsTHe 0

HAy4YHBIX METOJIaX TO3HAaHUS BEIIECTB M XUMHUYECKUX peakiuil. IlpencraBnenuss o0 oOmmx

HAYYHBIX TPHHIWIAX MTPOMBIILICHHOTO TIONYYEeHUS BaKHEHIINX BemecTB (Ha TpuMepax

MIPOM3BO/ICTBA AMMHUAKa, CEPHOI KHCIIOThI, METAHOJIA).

XuMmusi W 370pOBbE UEIIOBEKAa: IMpaBHja OE30MacHOTO WCIOJBb30BaHUS JICKApCTBEHHBIX

IpernapaToB, OBITOBOM XMMHUHU B IOBCEIHEBHOM KHU3HH

IIpakTHyeckue 3aHATHSA 4




IIpakTnuyeckasa padora Nel2. «lIpumeHeHHE XMMHYECKHMX BELIECTB U TEXHOJOTHH C y4eToM
Oyayiel npodeccuoHaNbHOMN AeSTETbHOCTH.

Pemenune keiic-3a1ay 1Mo TemaM: IHUIIEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO IUTAHMUS,
BaOXHEHIIME  CTPOUTENIbHBIE M  KOHCTPYKLIMOHHBIE  MaTepHalibl,  CEJIbCKOXO3SIHCTBEHHOE
IIPOU3BOJICTBO, KpPAacCKM, CTEKJIO, KEpaMmHKa, MaTepuaibl JUlsl 3JIEKTPOHUKH, HAHOMaTepHabl,
TEeKCTWJIbHBIE BOJIOKHA, HCTOYHHUKHM SHEPruM, OPraHUMYecKue U MHUHEpallbHble YH0OpeHMs,
JIEKapCTBEHHbIE U KOCMETUYECKHUE Mpenaparhl, ObITOBas XUMHUs, MaTepUaibl U3 UCKYCCTBEHHBIX U
CHUHTETHYECKUX BOJIOKOH.

3amura: [Ipencrasnenue pe3yabTaToB peLIeHus Kelic-3a1a4 B (hopMe MUHU-I0KIAAA (JIOMTyCcKaeTcs
MCIOJIb30BaHUE IPaUUECKUX U NTPE3EHTALMIOHHBIX MAaTEPUAJIOB)

IIpomeskyTouHas arrecTaums mo aAucuumimae (nuddepeHIHPOBAHHBIN 3a4eT)

Bcero
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Temul pehepamos (00Kk1a008), UHOUBGUOYAILHBIX HPOCKHLOB

- bruotexHoJI0orNs 1 reHHas HHxXeHepHs - TexHoinornu X XI Beka.

- HanoTexHonorus Kak NpuOpUTETHOE HAIPABIICHUE PA3BUTUS HAYKU U ITPOU3BOJICTBA
B Poccuiickoit @enepannu.

- CoBpeMEHHbIE METOIbl 00€33apasKUBaAHUSI BOJIBI.

- AJu1oTponusi METaJlIOB.

- Xusnsb u nesrensHocth . . MeHaeneena.

- M30TomsI Bogopoa.

- Mcnionb30BaHue paOaKTUBHBIX U30TOINOB B TEXHUYECKUX LIEIIAX.

- PEHTT€HOBCKOE U3JIyUYE€HHUE U €T0 UCIOJIb30BAHUE B TEXHUKE U MEAUIIMHE.

- [Ina3ma - 4eTBEpTOE COCTOSTHHE BEIIECTRA.

- AMop(dHBbIe BellecTBa B IPUPOJE, TEXHUKE, OBITY.

- OXpaHa OKpyXaroIleu cpebl OT XUMUYECKOTO 3arpsI3HEHUSL.

- KonnuecTBeHHbIE XapaKTEPUCTUKU 3arPSI3HEHUS OKPYIKAIOIIEH CPEbI.

- [Ipumenenue TBepAOro U razoo0pazHoro okcuaa yriaepoaa (IV).

- 3ammTa 030HOBOTO 3KpaHa OT XUMHYECKOTO 3arpsI3HEHUS.

- KocMeTnueckue renm.

- Munepanbl ¥ TOpHBIE TTOPOJIbI KaK OCHOBA JIUTOCHEPHI.

- PactBOpHBI BOKpyT Hac. TUIBI paCTBOPOB.

- Bosa xak peareHT u cpena sl XAMUYECKOro Mpoliecca.

- JKuznb u nesrenpHocTh C. AppeHuyca.

- Bkiag OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPHUU  DJICKTPOJIMTHUYECKOMN
JTIACCOLNALIH.

- YCcTpaHEeHHUE KECTKOCTHU BObI HA TPOMBIIIICHHBIX MPEANPUATHSIX.

- CepHast KUCJIOTA - «XJ1€0 XUMUYECKON POMBIIIIEHHOCTHY.

- cnosib30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUITUAX PA3TUYHOTO MPODUIISL.
- OKCUIBI ¥ CONU KaK CTPOUTEIbHBIC MaTEPUAIIBI.

- Ucropus rurca.

- [ToBapeHHas COJIb KaK XUMHYECKOE ChIPHE.

- MHoronaukuii kKapOoHaT KaJblUs: B IPUPOJIC, B MPOMBIIIIICHHOCTH, B OBITY.

- Peakmiuu ropeHust Ha MPOU3BOACTBE U B OBITY.

- BupryanbHO€ MOAETMPOBAHNE XUMHUYECKUX MPOLIECCOB.

- Kuznp u nesrenpHocTh I'. [laBw.

- Hcropus OTE€UeCTBEHHOM UBETHOM META/UIypruu. Poiib METa/IOB W CIUIaBOB B
HAaY4YHO TEXHHUYECKOM IPOrpecce.

- Koppo3swus meTamioB u criocoObl 3aIUThl OT KOPPO3HUH.

- HepTHBIC MM 0J1arOpOIHBIC Ta3bl.

- Poxxparoiue cou - raJloreHsl.

- cTopus mIBEACKON CIIUYKMU.

- cTopusi BOBHUKHOBEHHUS U PA3BUTHSI OPTaHUUECKON XUMUMU.

- ’Kuznb u nesrenvHOCcTh A. M. ByTieposa.

- Ponb OT€YECTBEHHBIX YYEHBIX B CTAHOBJIECHHM W PA3BUTUU MHUPOBOU OPraHUYECKOM
XUMHUH.

- CoBpEMEHHbIE MPEJICTABICHUSI O TEOPUU XUMHUUECKOTO CTPOCHHUSI.



- DKOJIOTMYECKNE aCIIEKTHI UCIIOJIBb30BaHUS YIVIEBOJIOPOJIHOTO CBIPBS.

- DKOHOMHYECKHE aCIEKThl MEXKIYHapOJHOTO COTPYJHUYECTBA 10 MCIOJIb30BAHMIO
YTIEBOAOPOIHOTO CHIPHSL.

- XuMHusl yriIeBOJOPOIHOTO ChIPbs U MOs OyayIiast mpodeccus.

- YIeBo1opOgHOE TOIUIMBO, €T0 BUIBI M HA3HAYEHUE.

- CUHTETHYECKHUE KayuyyKH: UCTOPHSI, MHOTOOOpa3ue U MepCreKTUBBI.

- Pe3nHoTexHMUECKOE TPOU3BOJACTBO U €TI0 POJb B HAYYHO-TEXHUYECKOM IPOTpeECCeE.

- Hedtp m ee TpaHCHOpPTHpPOBKAa Kak OCHOBA B3aWMOBBITOJTHOTO MEXKIYHApOTHOTO
COTPYAHHUYECTBA.

- ApXUTEKTypa yepe3 npu3My Xumun: AHTOHHO ["ayau.

- MccnenoBanue kayecTBa oKoIaaa

- [lommMepsl B )KU3HU YEIOBEKA

- AHanIM3 MOJIOKA U MOJIOYHBIX ITPOJTYKTOB

- AHanM3 JIEKApCTBEHHBIX MPENApaToOB

- AHTUOMOTHUKYU C TOYKHU 3PEHUS] XUMUU

- Kanmudopuuii — aneMeHT Oy ty1iero

- UccnenoBanue cyxoro kopma Juist cobak

- HMccnenoBanue cyxoro kopma it KOLIEK

3. YCJOBUS PEAJIM3AIIMU PABOYEM INPOI'PAMMBI YUYEBHOU
JUCHUIIJIINHBI

3. 1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Hist peanmzanuu  pabodeid mporpamMmbl yueOHoW aucnuruiiabl OJ[.12  «Xumwusi»
MPUMEHSIOTCS CIIEAYIONINEe 00pa30BaTeIbHbIE TEXHOJIOTUH:

- npo0OJeMHOe 00yUYEHHUE;

- 00yuyeHue B COTpyAHUYECTBE (KOMaHIHAsl, TPYIIOBas padoTa);

- UHQOPMAITMOHHO-KOMMYHHKAIITMOHHBIE TEXHOJIOTHH;

- 37I0pOBbecOEperare TEXHOJIOTHH.

3.2. TpeOoBaHNSA K MUHMMAJIBLHOMY MaTePUAIbHO-TEXHHYECKOMY 00ecCne4eHH IO
Peanuzanus yueOHOM TUCHUTIIMHBI TPEOyeT HAMHUKs y4eOHOTo KaOUHETa XUMUMU.
Oo6opynoBanue yueOHOro KabuHeTa:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY CTY/ICHTOB;

- pabouee MecTo MpenoaaBaTes;

- TUJAKTUYECKU KOMIUICKT YIEeOHO-HATJISITHBIX TTOCOOHH 110 AUCITUILIHHE,

- MyJTbTUMEAUIHBIC CPEACTBA OOYUCHHS 110 JUCITUTUINHE,

- 000pyAOBaHUe AJIs TPOBECHUS BCEX BUOB JTAOOPATOPHBIX padboT

TexHudeckue cpeacTBa 0OyICHHS:

- KOMITBIOTEP C JIUIIEH3UOHHBIM TIPOTrPAMMHBIM 00CCTICUCHHUEM;

- MyJTbTUMEANATIPOEKTOP;

- DKpaH.

3.3. HudopmanuonHoe odecrniedeHue 00y4eHust

Ilepeyenb  pexkoMeHAyeMbIX  y4eOHBIX  u3AaHuil, HHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPbI

OCHOBHbBIE HCTOYHUKHU:

1. Tabpuensa O.C., OctpoymoB W.I'., CmankoB C.A., y4e6. mocobme, 10-11 xi,




u3narenbceTBO «IIpocBemienuey, 2023 r.

JlOTIOTHUTENbHBIE UCTOUYHUKHU:

1. Tabpuensau O.C., OctpoymoB N.I'. O6mias xumMus B TecTax, 3ajaqax, ynpaxHEHUsIX.
10 k. M.: [Ipoda, 2014r.

2. Xumus. 10 ki.: KontposbHbie U ipoBepouHbie padoThl K yueouuky O.C. 'abpuensna
«Xumus. 10 xi.» / O.C. T'abpuensn u ap. — M.: [Ipoda, 2017.

3. Xumwst. 11 kn.: KorTtponpHbie 1 ipoBepouHbie paboThl K yueoHuky O.C. ['abpuensaa
HNuTepHer-pecypebl

WWW. chem. msu. su (3aeKTpoHHas OMOIHOTEKA IO XUMHUH).

www. enauki. ru (MHTEpHET-N3MaHNeE ULl vunTeneh « EcTecTBEHHBIE HAVKI ).

www. lseptember. ru (MeTommnueckas razera «llepBoe CeHTIAOPA).

www. hvsh. ru (xkypHaI «XHUMHUSL B IIKOJE).

www. hij. ru OkypHaaI «XHUMHUA U KU3HBY ).

WWW. ChemiStrV-Chel’niStS. com (BHGKTDOHHBIﬁ KypHaJI «XUMHUKH U XUMHUS)

1. www. metodiki. ru (MeTonukmn).

4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

TV CHUTLIAHBI

KoHTposib M omeHKa pe3ylbTaToB OOYYEHMsI OCYILIECTBISIETCA IpernojaBaTelieM B
Ipoliecce MPOBEACHUS IPAKTUUECKUX 3aHATUNA U Ja0OPATOPHBIX PabOT, TECTUPOBAHUA,
a TaKXe BBINOJHEHUS OOYyYalOMMUCA WHIWBUIYAIbHBIX 3aJaHUM, MPOEKTOB,
uccleoBaHui. Pe3ynbraTel OOydeHHs ONPENENAIOT, YTO OOYy4YaroIUecs OJDKHBI
3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILICHUH U3yYEHHUS TUCUUILIINH

OK/IIK Pasznen/Tema Tun oueHoYHbIX
MepOnpUATHH
OK 01. BeiOupatsb criocoObl pernieHus Tema 1.1-1.7 YcTHBIN onpoc
3a1a4 npo()ecCHOHANBHOM fesTensHoctn | Tema 2.1, 2.2 TectupoBanue,
HNPUMEHUTEIBHO K PA3IHIHBIM Tema 3.1 [TpakTHueckue paboThI
KOHTEKCTaM Tema 4.1 KonTtposbHbie paboTh
Tema 5.1-5.4 JIMKTaHTBI
Tema 6.1 NunuBunyanbHbIe
Tema 7.1 y4eOHbIE TPOEKTHI
Tema 8.1 OpoHTaNTBHBIN OIIPOC
OK 02. Ucronbs30BaTh COBPEMEHHEIE Tema 1.2,1.4,1.6,1.7 HuddepeHnypoBanHbIii
CpPEACTBA IOUCKA, aHAIN3a U Tema 2.1,2.2 3a4eT
WHTEpIpeTanuu nHHOpMaluy u Tema 4.1, 4.2
UH()OPMAIIMOHHBIE TEXHOJIOTUHU JUIS Tema 5.2-5.4
BBHITIOJTHEHUS 33124 PO eCCHOHATBHOM Tema 6.1
NeSITebHOCTH Tema 7.1
Tema 8.1
OK 04. 3ddexTuBHO B3aumoseiictBoBarh | Tema 1.7
1 paboTaTh B KOJUICKTHBE U KOMaH/Ie Tema 2.1, 2.2
Tema 4.1, 4.2
Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1




OK 07. ConelicTBOBaTh COXPaHEHUIO

Tema 1.

OKpY>Karollen Cpenbl, Tema 5.1

pecypcocOepeKeH o, MPUMeHATh 3Hanus | leMa 8.1

00 M3MEHEHUU KIMMAaTa, IPUHIUTIBI

Oepe>KITMBOTO MPOU3BO/ICTBA,

3¢ (HEeKTHBHO ACHCTBOBATH B

YpEe3BBIYAIHBIX CHTYAITHSIX

[IK 4.2. IIpoBOANTH KOIMYECTBEHHBIA U Tema 1.2 DKCIepTHOE

Ka4eCTBEHHBIN y4eT 3eMelb, IPUHUMATh Tema 1.6 HaOIoIeH1e

y4acTHE€ B UX UHBEHTApHU3aLNKU U Tema 1.7 BBIITOJIHCHU

MOHHUTOPUHTE. Tema 2.1 71ab0paTOPHBIX padoT,
Tema 4.1 KOHTpPOJIbHBIX padoT,
Tema 7.1 BBITIOJTHEHHE
Tena 8.1 TECTUPOBAHUS U

MPAKTUYECKHUX padoT




