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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 00pazoBanus no crnenranbHocTu 35.02.16 Dxcryatanust ¥ peMOHT
CEIbCKOXO3SUCTBEHHOM  TEXHUKM W obOopynoBanus  (mpuka3  MwuHHUCTEpCTBa
npocsenieauss Poccuiickoii @eneparuu Ne 235 ot 14.04.2022 r.( ¢ U3MEHCHUSIMH OT
03.07.2024 npukas Ne 464);

- denepanbHOr0 TOCYJAPCTBEHHOTO O0pA30BaTENBHOTO CTaHAApTa CPETHEro OoOIIero
oOpa3oBaHMsl YTBEPXKICHHOTO TpuWKazoM MuHHCTepCTBa 00pa3oBaHUsS M HAyKH
Poccuiickoit @®enepaunn ot 17 mast 2012 r. Ne 413;

- IIpuka3za Munucrepctsa npocsenienus PO ot 12 asrycra 2022 r. Ne 732 «O BHeceHUN
U3MEHEHU B (perepanbHbli TOCYAAPCTBEHHBI OOpa30BaTEIbHBIA CTAaHAAPT CPEIHErO
o01ero o0pa3oBaHusi, yTBEPKICHHBIN NpUKa3oM MuHHCTEpCTBa 00pa3oBaHUsl U HAyKU
Poccuiickoii @enepannu ot 17 mast 2012 r. Ne 413»;

- [Ipukaza MunnctepcTBa npocsenieHus: Poccuiickoit @enepaunu ot 24.08.2022 Ne 762
«O0 yrBepxkaenun Ilopsiaka opraHM3alMd M OCYLIECTBJICHMSI 00pa30BaTeIbHOU
NESATENIbBHOCTH 10  00pa30BaTENbHBIM IpOrpaMMaM CpeIHEro mpo¢ecCHOHaIbHOTO
00pa3oBaHUsY;

-+ [Ipukaza MunucrepctBa npocemienust Poccun ot Ne 371 ot 18 mas 2023 roga «O06
YTBEPKIECHUH  (eAepaibHOM  00pa30BaTEeNIbHOM  MPOrpaMMbl  CPEJHEro  OOIIEro
00pa3oBaHUsNY;

- IpuMepHOW pabodeil mporpamMMmbl 00111€00pa30BATENbHON AUCHUIUIMHBL « XUMUS»
(6a3oBbIi YpOBEHB) s TPO(EeCCHOHABHBIX 00pa30BaTEIbHBIX Opranu3anuii (0700peHo
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
JAUCHUTIJINHBI

1.1 Ob6aacTb npuMeHeHus1 padoyeil MPoOrpaMmbl

Pabouass mporpamma yueOHo¥M nucuumimuabl OJ[.12 «Xumus» SBIsSETCA 4YacThIO
OCHOBHOM 00pa3zoBaTesibHOM mporpaMmbl B cooTBeTcTBUU ¢ DT'OC 1o crnenuanbHOCTH
CIIO 35.02.16 Okcrmuryatanusi W pPEMOHT CEIIbCKOXO3SWCTBEHHOM TEXHUKU U
00opy10BaHUS.

1.2 MecTto y4eOHOIl AUCHUILIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbHOM
MPOrpaMMbl:

Yuebnas gucnummHa OJ1.12  «Xumwms»  gBiseTcss  y4eOHOW — AUCITUIUTMHOW
oOs3aTeNbHONM  TIpeAMETHOM  oOmacth  «EcTecTBeHHO-Hay4dHBIE  MPEIMETHI»
dbenepanbHOro TOCYJAPCTBEHHOTO 00pa30BaTENIBHOTO CTAaHApTa CPEAHETro OOIIEro
oOpa3zoBaHus.

1.3 Hean u 3agaum y4yeOHOW AMCUMILIMHBI — TPeOOBAaHHMS K pe3yJbTaTaM
OCBOCHMS YUeOHOI TUCHUIINHBI:

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

- (opmupoBaHHE CHCTEMBbl XMMHYECKHUX 3HAHUW KaK BaKHEHUINEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSATHUSA,
byHIaMEHTAIbHBIE 3aKOHBI W TEOPUU XHMHUHU, OCBOCHHE f3bIKa HAyKU, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOrO0 XapakTepa,
03HAKOMJICHUE C UCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS;

- (hopMUpOBaHKE U pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOAaX MO3HAHUS BEIIECTB
U XUMHUYECKUX PEaKIui, HEOOXOIUMBIX JIJIsl MPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS
B MHUpE BEIIECTB M XUMHUUYECKUX SBJICHUN, MMEIOIIUX MECTO B TNPUPOJE, B
MPAKTUYECKON U TTOBCEHEBHOM KU3HU;

- pa3BUTHE yMEHUW M CIIOCOOOB JESITEILHOCTH, CBSI3AHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM TpaBui 0e30MacHOTO
oOpalleHusl ¢ BEIECTBAMH.

3amauu TUCUMILIUHBI:

- cpopMHupoOBaTH NOHMMaHUE 3aKOHOMEPHOCTEN MPOTEKAaHUs XUMUYECKUX MPOLIECCOB
U SIBJICHUU B OKPYXKAIOLIEH Cpelie, a TAKXKE UX CBSI3b C L[EJIOCTHOW HaYYHOU KapTUHOMU
MUpa U APYTUMU €CTECTBEHHBIMU HayKaMH,

- Pa3BUTh YMEHHS COCTABISATh POPMYJIBI HEOPTAHUUECKUX M OPTaHUYECKUX BEIIECTB,
yYpaBHEHUS XUMUYECKUX PEaKIUil, OOBSICHATh WX CMBICH, HHTEPIPETUPOBATH
PE3yNIbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB;

- chopmMHUpOBaTH HABBIKU MPOBEACHUS MPOCTEUIIINX XUMHUECKUX IKCIIEPUMEHTATBHBIX
WCCJICIOBAHUI C COOJIIOJICHHEM TpaBUil 0€301acHOTO OOpallieHus C BEIIeCTBAaMHU U
71a00paTOPHBIM 000PYIOBAHUEM;

- pa3BUTh YMEHHS HaxXOAWTh, AHAIM3UPOBATH M UCIHOJIB30BaTh HH(POPMAIIHIO
XMMHUYECKOTO XapakTepa U3 pa3IUYHbIX HH()OPMAIMOHHBIX HMCTOYHUKOB, BKIIIOUas
yueOHYIO TUTEPATypy, HAyUHbIE MMyOJIUKALIUA U UHTEPHET-PECYPCHI;

- chopMUpOBaTh yMEHMsI MPOTHO3HPOBATh IOCIEACTBUS CBOEU JEATEIbHOCTU H
XUMHUYECKUX MPHUPOAHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX IPOILECCOB, YUUTHIBAsS



BO3MOKHbBIE KOJIOTUYECKHUE U COLIMATbHBIE BO3/ICUCTBUS;

- chopMuUpoBaTh TMOHUMAHUE 3HAYUMOCTH JOCTHIXKEHUHW XUMHUYECKONM HAyKu U
TEXHOJIOTUI MJi1 pPa3BUTHSA COLMAIILHOM U TPOM3BOJICTBEHHOW cdep ¢ yMEHUeM
MPUBOJUTH MMPUMEPHI UX IPUMEHEHUS B PA3IMUHBIX cPepax KU3HU.

OcBoenue conepxxkanusi yueOHo mucuuruimabl OJ[.12 «Xumus» oOecrieyuBaer
JOCTHKEHHUE 00YYaIOIUMUCS CIEAYIOIINX Pe3yabmamaos:

HJIaHpreMl)Ie pe3yabTaTbl OCBOCHUS OﬁlueOﬁpaSOBaTeJILHOﬁ AUCHOUIIJIMHBI B

coorBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO:

Kox v HanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O01mue

JAncuunimHapHbIie

OK 01. Beibupatb
CHOCOOBI pelICHuUs 3a71a4
npodecCHOHAILHON
JeSITeIIbHOCTH
NPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

B 4acTu
BOCIIUTAHMS:
- JIP27 roToBHOCTH K TpyaY,
OCO3HaHUE LIEHHOCTH
MacTepcTBa, TpyAoIto0ue;

- JIP28  roToBHOCTH K
AKTUBHOM NeATEIIbHOCTH
TEXHOJOTHYECKON u
COLIMAIIBHOW HAIIpaBJIECHHOCTH,
CITIOCOOHOCTh ~ MHHUITUUPOBATb,
MJIaHUPOBATH u
CaMOCTOATENIbHO  BBIMOJIHSATH
TaKyI0 JIeSITeIbHOCTb;

- JIP29 mHTEpec K pa3iau4HbIM
chepam  mpodeccuoHaTHHOM
JIeITeIbHOCTH,

OBiaagenue
YHHMBEPCAJIbHbIMHA
yuyeOHBIMHU
MO3HABATEJIbHBIMHI
NefiCTBUAMU:
a) 0a3oBble
neficTBUA.

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

- MP6 YCTaHABJIUBATh
CYILIECTBEHHBIM NPHU3HAK WIH
OCHOBaHHUSI [IJI1 CpPaBHEHWS,
KITacCU(UKAUU U 000O0IICHNUS;
- MP7 onpenendats uenu
JIeSITEIIbHOCTH, 3a/1aBaTh
nmapaMeTpbl M KPUTEPUH HX
JIOCTHKCHHUS;
- MPS

TPYA0BOI0

JIOrH4Y€CKUuEe

BBIABJIATH

- 1IP62
XUMHYECKHUX

BJIaJICTh CHCTEMOM
3HAHUM,  KOTOpas
BKJIIOYAET: OCHOBOIIOJIararolme
MNOHATHUSL  (XMMHUYECKUH  DJIEMEHT,
aToM, AJIEKTpPOHHAasi 000JI0UKa aToma,
S-, p-, d-37MeKTpOHHBIE OpOHTAIH
aTOMOB, WOH, MOJIEKYIa,
BAJICHTHOCTb,

AJIEKTPOOTPHULIATEILHOCTh, CTENEHb
OKUCIICHUS, XUMHYECKas  CBS3b,
MOJIb, MOJIIpHAasi Macca, MOJISPHBIN
o0BeM, YTJIEpOIHBIN CKEJIET,
(GyHKIIMOHAJIbHAS TpPYIA, pagukal,
U30Mepusl, WU30MEDBI,
TOMOJIOTUYECKUN  Psil, TOMOJIOTH,
YIIIEBOIOPOABI, KHCIIOpOJI- U
a30TcozepKallne COETMHEHUS,
OMOJIOTUYECKH AaKTHBHBIE BEILECTBA
(yrimeBopl, JKUPBI, Oenku),
MOHOMED, TOJHUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS, KpUCTaJUIMuecKas
peleTka, THUIIBI XUMHUYECKHUX
peaxkuui (OKHCITUTENBHO-
BOCCTAaHOBUTENbHBIE, 9K30-U
SHIO0TEPMUYECKHE, peakuuun
HOHHOTO obMmeHa), pacTBop,
AIIEKTPOJINUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT  JUCCOLUaIus,
OKHCIIUTEID, BOCCTaHOBHUTEb,
CKOpPOCTb ~ XMMHYECKOW  pEaKUuH,
XMMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHbI  (TeopHusi ~ XHMHYECKOTO
CTPOEHHUSI OpPraHMYECKHUX BELIECTB
AM. bytneposa, Teopust
AIIEKTPOJINTUYECKONW  TUCCOLMALNHY,
MEPUOUYECKU I 3aKOH J.




3aKOHOMEPHOCTH u
IIPOTUBOPEUMS B
paccMaTpUBAEMBbIX SBICHUSX;

- MP9 BHOCUTH KOpPPEKTHUBBI B

JeSITEIbHOCTD, OLIEHUBATh
COOTBETCTBUE pE3yJIbTaTOB
LeNsM,  OLIEHUBaTb  PUCKHU

MOCJIEJICTBUM JI€ATEIHOCTH;

- MP10 pa3BuBaTh KpeaTuBHOE
MBIIUICHUE TPU  PEIICHUH
YKU3HEHHBIX ITPpo0sieM

0) 0azoBbBIE
uccjie10BaTeIbCKue
AeCTBUA:

- MP11 Bnagets HaBBIKAMU
y4eOHO-UCCIIeI0BATENHCKON U
MIPOEKTHOM J1eATeIbHOCTH,
HaBBIKAMH Pa3peIICHUS
npo0Jem;

- MP16 BBISBIATH TPUUUHHO-
CJICICTBEHHBIC CBSI3H U
aKTyaJlu3upoBaTh 3a7a4y,
BBIJIBUTATh TUIIOTE3Y €€
pelleHus, HaXOAUTh
apryMEHTHI 7151
JI0Ka3aTelIbCTBA CBOMX
YTBEPKICHHH, 3a/1aBaTh
napameTpbl U KpUTEPUHU
pelIeHus;

- MP17 ananusupoBatb
MOJIYYCHHBIE B XOJI€ PEIICHUS
3a/1auu pe3yJbTaThl,
KPUTUYECKH OIEHUBATh UX
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTtb nepeHOCUTH
3HaHMS B TO3HABATENBHYIO U
MPAKTUYECKYIO 00JIacTH
JKU3HEACSITEIbHOCTH;

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

- MP23 BeIIBHUTATH HOBLIE
WJIeH, TIpeIaraTh
OPUTMHAJIBHBIE MOJIXO0/IbI U
pereHus

- CITIOCOOHOCTH UX
WCITOJTh30BaHUS B
[M03HABATEJIbHOW U
COLMAJIBHOM MPAKTUKE

Menneneena,
Macchl),

3aKOH COXpaHEHHUs
3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI  S3BIK  XMMHHU,
(aKTOJIOTHMUECKUE  CBEIEHUS O
CBOWCTBaX, COCTaBe, MOIY4YEHUU U
Oe3omacHOM WCTIOJIb30BAHUHU
BOKHEHIIMX  HEOPraHMYeCKHX U
OpPraHMYeCKHUX BEIIECTB B OBITY H
IPAaKTUYECKON JeATeNbHOCTH
YeJI0BEKA;
- I1P63 YMETh BBISIBIIATH
XapaKkTepHbIe IpU3HAKU u
B3aMMOCBSI3b M3YYEHHBIX IOHSITHUH,
MPUMEHSTh COOTBETCTBYIOLME
HOHATHUS IPU OMMCAHUM CTPOEHUS U
CBOMCTB HEOPraHUYECKUX "
OPraHMYeCKHX  BEIIEeCTB M  HX
[IpEBpALICHUH; BBISIBIISITh
B3alMOCBSA3b XUMUYECKUX 3HAHUU C
HNOHATUSMM M TPEACTaBICHUAMU
JIpYrux €CTECTBEHHOHAYYHbIX
IPEIMETOB;
- IIP64  ymets
HalMEHOBAaHUS
COEIMHEHUI MEX1yHapOJIHOI O
COro3a TEOPETUYECKOMN 51
MPUKIIQTHON XUMHUH M TPUBHAIHHBIE
Ha3BaHUS  BAKHEHIIMX  BEIECTB
(oTUsieH,  aueTWiIeH,  TJUIEPHH,
deHon, ¢dopmanpIerua, YyKCycHas
KHMCIIOTa, TJIMLWH, YyrapHbld Tras,
YIJIEKUCTIBIA Ta3, aMMHUAK, raiieHas
U3BECTb, HeraieHas U3BECTb,
OUTheBass  cola U JPYyrux),
COCTaBJIATh (bopMyIibI
HEOPraHWYECKUX M OPraHMYECKUX
BEUIECTB, YPAaBHEHUS XHUMHUYECKUX
peakiuii, OOBIACHATP MX CMBICH;
MOJITBEPK1aTh XapakTepHbIe
XMMHUYECKHE  CBOMCTBAa  BEUIECTB
COOTBETCTBYIOILIUMU
DKCIIEPUMEHTaMHU U 3aIUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUI;
- [IIP65 ymerp ycTaHaBIUBATbH
MIPUHA/IJICKHOCTD M3Y4YEHHBIX
HEOPraHWYECKUX M OPraHMYECKUX
BEIIECTB K OMpEJIETICHHBIM KJlaccam

HCIIOJBb30BaTh
XUMHNYCCKHUX

H rpynmnam COCIUHEHUH,
XapakTepu3oBaTh HUX COCTaB U
BAKHENIIME CBOWCTBA; OMNPEACISTH
BU/JIBI XUMHYSCKHX CBsA3CH
(xoBasIeHTHas, HMOHHas,




MeTaJlJIN4ecKasi, BOJIOPOAHAs), THUIIbI
KPUCTATINYECKUX pelIeToK
BEIIECTB; KJaccuuuupoBaTh
XUMHUYECKHUE PEAKIIUY;

- I1P61 chopmupoBaTh
MPEJACTABICHUSA: O  XMMHYECKOH
COCTAaBJISIIONIEH
€CTECTBEHHOHAY4YHOHN KapTUHBI
MHUpa, pOJM XHUMHUU B [O3HAHUU
SABJICHUI HPUPOIBIL, B
dbopMupoBaHUH MBILUICHUS u
KYJbTYpPbI JIMYHOCTH, ee
GyHKIIMOHATIBHOU IrPaMOTHOCTH,
Heo0XouMoM TUISt pelieHus
MPAKTUIECKUX 3a/1a4y u
HKOJIOTMYECKU 000CHOBaHHOTO
OTHOIICHUSI K CBOEMY 3J0POBBIO U
MPUPOAHON CpelE;

- [IP67 ymerb HmpOBOAUTH pacueTsl
no XUMuyeckuM opmynam
YPaBHEHUSAM XUMHUUYECKUX PEAKIUI ¢

UCIIOJIb30BaHUEM bu3MUeCKuX
BEJIMYHH, XapaKTepU3YIOIINX
BEILIECTBA c KOJIMYECTBEHHOM
CTOPOHBI: MAacCBhlI, o0BemMa
(HopManbHblE  yCIOBHS)  Ta3oB,
KOJINYECTBA BEIIIECTBA,;
UCIOJIb30BaTh CHCTEMHbIE

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

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKA, aHAJIN3a U
MHTEPIPETALNH
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH JIJIst
BBITIOJIHEHHUS 337124
npodeCCHOHATbHON
JeATEIbHOCTH

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
HOJHUKYJIBTYPHOM MHPE;

- JIP37 coBepileHCTBOBaHUE

SI3BIKOBOM W YUTATEILCKOU
KYJIbTYpPbI KaK cpeacTBa
B3aMOJIEVCTBUS MEKY

JJFOObMHU U ITO3HAHU S MI/Ipa,

- JIP38 oco3HaHue IIEHHOCTH
HAay4YHOU JIeSITEIILHOCTH,
TOTOBHOCTbH OCYIHGCTBHHTB

- [IP68 ymerp muIaHUpOBaTH H
BBITTOJTHATH XUMHYECKHH
HKCIEPUMEHT (nmpeBpareHus
OpPraHUYeCKUX BEIIIECTB npu
HarpeBaHWH, IOJIyYCHHE ITHIICHA U
A3y4YEHUE €ro CBOJCTB,
Ka4eCTBEHHBIE peaxIm Ha
aNbJCTU/ABI, KpaxMal, YKCYCHYIO
KHCJIOTY; JIeHAaTyparusi OCJKOB TPH
HarpeBaHWHU, IIBETHBIE  PEAKLUHU
0enKOoB; MIPOBOJIUTH peakmuu
HMOHHOTO 0OMEHa, ONPENeIsATh Cpery
BOJIHBIX PAacTBOPOB, Ka4yeCTBEHHEIC
peakuuu Ha cynb(dar-, kapOoHaT- U
XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHHMS; peuaThb
OKCIIEpUMEHTAIBHBIE  3aJaddl 110
teMaMm «Metaiel» U «HemeTamnby)
B COOTBETCTBUM C  IpaBWIAMHU
TEXHUKHU 0e301acHOCTH pu




MPOEKTHYIO u
HCCJIEI0BATEIIbCKYIO
JIeATeIIbHOCTh MHMBUAYAJIbHO
U B IPYIIIIE;

OsBJianenue
YHHMBEPCAJIbHbIMH
Y4eOHbIMU
NMO3HABaTeJbHBIMH
AefiCTBUAMU:

B) padorta ¢ nHdopManmeii:

- MP25 Bnagerb HaBBIKAMU
nonyueHuss wuHpopmamuu w3
WCTOYHUKOB PpAa3HbIX THIIOB,

CaMOCTOATCIIbHO
OCYHICCTBJIATL NOUCK, AHAJIN3,
CHUCTCMATU3all U0 u

WHTEPIPETANO HHPOPMAIIUH
pa3MYHBIX BUAOB H  (HOpM
MIPE/ICTABJICHHUS;

- MP26 co3maBaTh TEKCTHI B

pasnuyHBIX  Qopmarax  C
y4eToM Ha3HAuYEHUs
uHpopmaruu u [IEJIEBOU
ayJUTOpHUH, BbIOMpast
ONTUMAJIBHYIO bopmy
Ipe/CTaBIeHUs u
BU3YaJTU3aIH;

- MP27 OLICHUBATh

JIOCTOBEPHOCTH, JICTUTUMHOCTD
nH(pOpMaIIHU, €€ COOTBETCTBUE
MIPABOBBIM u MOpaIbHO-
ATHYECKUM HOpMaM;

- MP28 HCIIOJIB30BaTh
cpencTBa MHPOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPTaHW3AIlMOHHBIX  3aJa4  C
co0uTro/IeHeM TpeGoBaHuU
SPrOHOMUKH, TEXHHUKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepekeHusl,
MPABOBBIX U ATHYECKHX HOPM,
HOPM nH(pOpMaLMOHHON
0€30I1aCHOCTH;

- MP29 BnaneTs HaBEIKAMHA
pacro3HaBaHUsI U 3aLTUTHI
uH(popMaluuy,
UH(POPMALIMOHHOM
0C30IMaCHOCTH JTUIYHOCTH

pelneHnu

oOpareHun  C
71a00paTOPHBIM

BEIIECTBAMU U
o0opynoBaHUEM;
MPEJICTaBIISTh PE3yNbTaThI
XMMHUYECKOTO  3KCIEpUMEHTa B
dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOLIMX  peakuud U
dbopMynupoBaTh BHIBOJBI HA OCHOBE
3TUX PE3YJIbTaTOB;

- ITIP69 ymerp aHANIM3UPOBATH
XUMUYECKYIO uH(pOpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX UICTOYHHKOB
(cpencTB MaccoBoi  MH(pOpMaIuy,
ceTh VIHTEpHET U apyrue);

- BJaJeTh OCHOBHBIMM METOAAMHU
HAyYHOTO TIO3HAHUS BEIIECTB H
XUMHUECKUX sIBJIIEHUH (HaOJt0/IeHue,
U3MepeHue, AKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- [IP67 ymerb HmpOBOAUTH pacueTsl
no XUMuyeckuM opmynam
YPaBHEHUSAM XUMHUUYECKUX PEAKIUI ¢

UCIIOJIb30BaHUEM bu3MUeCKuX
BEJIMYHH, XapaKTepU3YIOIINX
BEILIECTBA c KOJIMYECTBEHHOM
CTOPOHBI: MAacCBhlI, o0BemMa
(HopManbHblE  yCIOBHS)  Ta3oB,
KOJINYECTBA BEIIIECTBA;
UCIOJIb30BaTh CHCTEMHbIE

XUMHUYCCKUC 3HAHUA OJId TPUHATUA
peH_ICHI/Iﬁ B KOHKPCTHBIX ) XU3HCHHBIX
CUTyalusx, CBsA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM




OK 04. 3ddextuBHO
B3aMMOJICHCTBOBAThH U
paboTaTh B KOJIJIEKTUBE H
KOMAaHJIe

- JIP2 TOTOBHOCTH K
CaMOpPAa3BUTHIO,
CaMOCTOATEILHOCTH H
CaMOOTIPE/ICIICHUIO;

- MP4 oBnaneHne HaBBIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM W  COIMAJIbHOM
JIeSTCIIEHOCTH;

OsBJianenue
YHHBEPCAJIbHbIMH
KOMMYHHMKATHBHBIMH
JeHCTBUSIMM:

0) coBMecTHasn
AeATeJIbHOCTD.

- MP 35 noHuMateh Hu
UCIIOJIB30BaTh IPEUMYIIECTBA
KOMaHIHOU "
WHIUBUTyaJIbHON PaboThI;

- MP 37 nppunumare uLenu
COBMECTHOH JIeSITENLHOCTH,
OpraHU30BBIBAThH u
KOOPJAMHUPOBATH JEHUCTBUS IO
e¢ JIOCTHIKEHMIO. COCTaBJIATh
IUIaH JEHUCTBUM, pacIpeelisiTh

poiM ¢  Y4eTOM  MHEHHUM
YYaCTHUKOB o0cyXaTh
pE3yIbTATHI COBMECTHOM
paloThI;

- MP 40 xoopaunupoBaTh M
BBINOJIHATH PA0OTY B YCIOBUSX

peaIbHOTO, BUPTYAJIbHOIO U
KOMOWHHUPOBaHHOTO

B3aUMOJCHCTBUS;

- MP 41 ocymecTBIATH
MO3UTUBHOE  CTPATErMYecKoe
MOBEICHHE B Pa3IM4YHBIX
CUTYalUsX, MPOSIBIISATH

TBOPYECTBO U BOOOpakeHUe,
OBbITh HHUIIMATHBHBIM
Osaanenue
YHHMBEPCAJIbHbIMH
peryisiTHBHbIMH
AeHCTBUAMM:

r) NpUHATHE cedsi M JAPYrux
JIofei:

- MP58 nmpuHMMaThe MOTHBBI U
apryMEHThI APYTHUX JIFOAEH IpH

aHaJIn3e pE3yJIBTaTOB
JeSITEIIbHOCTH;
- MP60 mnpusHaBaTh CBOE

MpaBoO M MPABO JIPYTUX JIIOJAEH
Ha OIINOKH;

- IIP68 ymers TUIaHMpOBaTH |
BBITIOJTHSATh XUMHYECKUN
HKCIIEPUMEHT (npeBparteHus
OpPraHUYeCKUX BEIICCTB npu
HarpeBaHuu, MOJY4YeHHE ITHIICHA U
HA3Y4YEHHUE €ro CBOJCTB,
KauyeCTBEHHbIE peaxkuuu Ha
aNBJCTU/BI, KpaxMal, YKCYCHYIO
KHUCIIOTY; JIeHaTypalus OelKOB IMpH
HarpeBaHWW, [IBETHBIE  PEAKLUHU
OENKOB; MIPOBOUTH peaxkuuu
MOHHOTO OOMEHa, ONPEEATh CPely
BOJHBIX PAacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cynbdar-, kKapOoHAT- U
XJIOpUI-aHUOHBI, Ha KaTHOH
aAMMOHMUS; pemarhb
SKCIIEPUMEHTAaJbHbIE  3aJaud [0
teMaMm «Metamuib» u «Hemeramis»)
B COOTBETCTBUH C  TpaBUIAMHU
TEXHHUKU 0e30MmacHOCTH npu
oOpamieHun C  BEHIECTBAMU U
J1a00paTOPHBIM 000pyI0BaHUEM;
MPECTABIIATh pe3yIbTaThI
XUMHUYECKOTO  JKCIEepUMEHTa B
dopme 3anucu ypaBHEHUN
COOTBETCTBYIOIIUX  peakuud |
(dbopMyTHpOBaTH BBHIBOJBI HA OCHOBE
ATHUX PE3yIbTaTOB




- MP61 pa3BuBath
CIIOCOOHOCTH IOHUMATh MUP C
HO3MILIMU APYTOro YEI0BEKa;

OK 07. CogeiicTBOBaTh
COXPaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KIIMMara,
IIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ (HeKTHBHO ACCTBOBATH
B UpPE3BBIYANHBIX
CUTYaIHsAxX

B 001acTH 3K0JI0r14€CKOro

BOCIIUTAHMSA:

- JIP31 cdopMUPOBaHHOCTH
HKOJIOTMYECKOM KYJbTYPBI,
MOHWMAaHUE BITUSTHUS
COLIMATILHO-3KOHOMHYECKUX
IIPOLIECCOB  HAa  COCTOSIHUE
NPUPOAHON W COIMAJIBLHOM
Cpelibl, OCO3HaHHE
rJ100aJIbHOTO Xapakrepa

HKOJIOTHYECKUX MPOOIIEM;

- JIP32 nmaHupoBaHue U
OCYILIECTBJICHUE JEHUCTBUU B
OKpY’Kalolllel cpelie Ha OCHOBE
3HaHUS LeJed  yCTOWYMBOIO
pPa3BUTHS YEJIOBEUECTBA;
aKTHBHOE HenpusaTue
JIEMCTBUM, TPUHOCALLIUX BpeEL
OKpYXaIOILEH Cpee;

- I1P61
OpPE/ACTaBICHUSA: O
COCTAaBJIAIOLIEH
€CTECTBEHHOHAYYHON KapTUHBI
MHpa, POJIM XHMHUU B TIO3HAHUU
SIBJICHUH HPUPOJIBL, B
(GOpMUPOBAaHMU  MBIIUICHUS |
KYJIbTYPBI JUYHOCTH, ee
(byHKIMOHATBHOM IPaMOTHOCTH,
HEOoOX0aUMOMH ISt penieHus
MPaKTHYECKUX 3a1a4 U
IKOJOTUYECKU 00OCHOBaHHOTO
OTHOILIEHHSI K CBOEMY 3/0pOBBIO U
NPUPOIHOH Cpee;

- [IP610 ymeTs cobmoaars mpaBuia
IKOJIOTUYECKU 11e7IecO00pa3HOTo
NOBEICHUsI B OBITY W TPYIOBOIi
JEATEIIFHOCTH B LENSAX COXPaHCHHS
CBOEr0 3JI0POBbSl M OKpYKaroLeH

chopmMHupOBaThH
XUMHUYECKOH

- JIP34 yYMEHUE | IPUPOJHOM  Cpelbl;  yYUTHIBAThH
IIPOrHO3UPOBATh OMACHOCTb BO3JECHCTBUS HA JKUBBIC
HeOJaronpusTHoIE OpraHu3Mbl OIIPE/IETICHHBIX BEILECTB,
HKOJIOTMYECKHE  TOCJIEJCTBUS | TOHUMAs CMBICTT MOoKazarens
MPEANPUHUMACMBIX JIEUCTBUH, | IPENEIBHON JOIyCTUMOM
IpeoTBpallaTh UX; KOHIEHTpaluu
- JIP35 pacmmpeHue omnbiTa
JESTEIIBHOCTH 3KOJOTUYECKON
HaIpPaBJIEHHOCTH;
- OBJIaJIEHUE HaBBIKAMU
yueOHO-HCCIeI0BATENbCKOH,
IIPOEKTHOM M COLMATIbHON
JIESITEIIBHOCTH;
[1K 2.7. BeInonaHATh - JIP6 oco3nanue cBonx I1P69 YMETH aHAJIM3UPOBATH
KOHTPOJIb KauecTBa KOHCTUTYLIMOHHBIX IIPaB U XUMHYECKYIO UH(pOpMaLHIO,

BBITIOJIHEHUS OTNlepaluid B
paMKax TEXHUYECKOTO
00cCIyXKMBaHUS U pEMOHTA
CEIbCKOXO03S1CTBEHHOM
TEXHUKH B 000PYI0BaHUS

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

MP49 naBaTh OIIEHKY HOBBIM
CUTYyaIUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD,
OLICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEIISIM;

MP50 BrameTh HaBBIKAMU
MMO3HABATEIbHOU pedIeKCun

MOJTy9aeMyI0 M3 Pa3HbIX HCTOUHUKOB
(cpencTB MaccoBoi  MHGOpMaluy,
ceTh VIHTEpHET U apyrue);

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




KaK OCO3HAHUs COBEPIIAEMBIX
JEUCTBUI M MBICIIMTCIBbHBIX
MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI1

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUIIJINHBI

2.1. O0bemM yueOHOM TUCHUIJIMHBI 1 BUbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 72
B TOM YHCJIC:

OCHOBHOE COJIep:KaHue 64
B TOM YHCJIE:

TEOPETUUYCCKOE 00yUCHHE 36
MPAKTUYECKUE 3aHATHUS 22
8 MOoM yucje: KOHmMpOoabHble pabombl 4
71abopaTOpHBIE 3aHATHUS 6
IIpodeccuoHaNIBbHO-OPUEHTHPOBAHHOE COJACPIKAHUE 5
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

B TOM YHCJIC:

TEOPETUYECKOE 00yUCHHE 2
IIPAKTUYECKNE 3aHATHUS 4
IIpome:xyTouHas arrecranus - AM¢pdepeHuMPOBAHHBIN 3a4€eT 2




2.2. TemaTH4YeCKUMi

IUIaH ¥ cofepxkanne TucuuIuInabl Q1,12 Xumus

dopmMupyemblie
HanmMmeHnoBanue Conep:xkanue y4ye0HOro Marepuasa (0OCHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE), O0BéM KOMIETEHIIH,
pa3/iesioB M TeM J1a0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOLY.Ib yacop | T HOCTHBIE,
npeAMeTHbIe
pe3yJbTaThl
1 2 3 4
Conep:xaHue y4eOHOro Marepuajia 64
Paznen 1. TeopeTnyeckue 0CHOBbI XMMHH 16
Tema 1.1. Coaep:xanue y4eOHOIro MaTepHuaJia 2 OK 01
OcHOBHBIE XUMHUECKUH dIIeMeHT. ATOM. S1Ipo aroma, W30TOMBL. DIEKTPOHHAS 000I0YKa. DHEPreTHIecKue
XMMHMYECKHUE NIOHATUS  |YPOBHH, MOIYpPOBHU. ATOMHbBIC OpOHTanu, s-, P-, d- snemeHThl. OCOOCHHOCTH pacmpeesICHus 1
Y 3aKOHBI, CTPOCHHE AJIEKTPOHOB MO OpPOWTAISIM B aTOMax »JJIEMEHTOB IIEPBBIX YETHIPEX MNEPUOJIOB. DJIEKTPOHHAS
aTOMOB XMMHMYECKHUX  |KoHQurypamus aToMoB. OCHOBHbIE XUMHUECKHUE 3aKOHBI
3JIEMCHTOB IlpakTH4yecKkue 3aHATHSA
IIpakTuyeckass padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHHU W PaCyeThl IO
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».
OTHocuTeNnbHBIE aTOMHAs W MOJIEKYJsipHas Maccbl. MomsipHas Macca. KosnuecTBo BeliecTsa. 1
MaccoBas nosis BeuiectBa. 3akoH ABorajipo. MonspHslit 00beM razoB. OTHOCUTENbHAs MTIOTHOCTh
ra3oB. PacdeTsl 1Mo ypaBHEHHMSM XHUMHYECKHX PEAKIHMHA C HCIOJIH30BAHUEM MAacCOBOW JIOIH
BEIIEeCTBa, 00beMa (HOPMaJIbHBIE YCIIOBHSI) T'a30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Coaepixanue yueOHOro MaTepuaJa 2 OK 01
Ilepronnyeckuii 3akoH | [IpakTHYecKHe 3aHATHS OK 02
u [leprnonnueckast IMpakruyeckasi pagora Ne2. «/3ydyeHue neproInueckux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO MK 2.7
CHCTEMa XMMHYECKHX  |CTPOEHUEM aTOMOBY.
anemeHToB /I. W. [lepuonnueckas cucrema xumudeckux sjaeMeHToB J[.M. MenneneeBa. CBsi3b MEpPUOIUUECKOTO
MenieneeBa, ux CBs3b (3akoHa W [IepHOANYECKO CHCTEMbI XUMUYECKHX JIEMEHTOB C COBPEMEHHOIl Teopuei cTpoeHHs
C COBPEMEHHOM aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHUYECKHX OJJIEMEHTOB, OOpa3yeMbIX HWMH 2

TEOPUEU CTPOCHUS
aTOMOB

IIPOCTBIX M CJIOKHBIX BEIIECTB MO rpynnam M mnepuoaaM llepmonnyeckoil cucTeMbl. 3Hau€HUE
MEePUOINYECKOr0 3aKOHA M CUCTEMbI XuMu4eckux aneMeHnToB J[.1. MenzeneeBa B pa3BUTUN HAYKH.
VYCTaHOBIIEHUE CBSI3U MEXKIY CTPOEHHUEM AaTOMOB XUMHYECKHMX DJIEMEHTOB U MEPUOJUUYECKUM
M3MEHEHHUEM CBOMCTB XMMUYECKUX 3JEMEHTOB U UX COCJIMHEHUN B COOTBETCTBUU C MOJOKEHUEM
Ileproguueckoit cuctemsl. PerieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha
XapaKTepu3ali0 XHMUYECKHX JJIeMEHTOB «Mertauinyeckue / HeMeTaJUIMYecKhe CBONCTBA




XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHUM C HX DJJIEKTPOHHBIM CTPOEHUEM M TIOJIOKEHUEM B
MEePUOINYECKOI cucTeMe XumMudeckux anemeHToB JI.11. MenneneeBa»

Tema 1.3.
CrpoeHue BeriecTsa
U IpUpoJIa
XUMHYECKON CBSI3H.
Mmuoroo06pasue
BEIIIECTB

Coaep:xaHue yueOHOIro MaTepuaJia

CrtpoeHnue BellecTBa. XuMu4eckasi CBsI3b. BUIbI XUMUYECKOM CBS3M (KOBaJIGHTHAs! HETIOJSIpHAS U
MOJIIpHAsl, MOHHAS, MeTaJTU4ecKast). MexaHu3Mbl 00pa30BaHUS KOBAJIIGHTHOM XUMHUYECKOW CBSI3U
(oOMeHHBIHT u JIOHOPHO-aKIIETITOPHBIN ). Bonoponnas CBSI3b. BanenTtHocTs.
DneKTpooTpulaTeaIbHOCTh. CTeneHb okucieHus. oHbl: KaTHOHBI U AaHUOHBI

IIpakTuyeckue 3aHsATHS

IIpakTunuyeckas padora Ne3. «CTpoeHue BeIeCTBA U MPUPOIA XUMUIECKOHN CBSZH.
JleMOHCTpanusi MoJeNell KPUCTAIUTMYECKHX PEIIeTOK: HOHHOW (XJIOpWA HaTpusi), aTOMHOMU
(rpaduT M anmaz), MOJCKYJISIPHOW (YIJICKUCIBIN Ta3, WOM), METAIUIMYECKON (HAaTpWi, MarHWid,
Menb). PemieHne npakTHYeCKMX 3aJaHduil Ha COCTAaBJICHUE DJICKTPOHHO-rpaduvyeckux (Gopmyi
a5eMeHTOB 1—4 nepuooB

OK 01

Tema 1.4.
Knaccudukanus, n
HOMCHKJIATypa
HEOPraHUYECKUX
BEIIECTB

Coaep:xxanue y4eOHOIro MaTepHuaJia

Knaccudukanus neoprannueckux BemiecTB. HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTB (OKCHIBI,
TUAPOKCHU/IBI, KHUCIOTBI, cOJiM). BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHHS.
ArperatHble cocTosiHMS BemiectBa. Kpucramnuyeckue #  amMopdHbIe BelIECTBA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMUECKUX PEIIETOK (aTOMHAasi, MOJEKYJspHas,
MOHHAsI, MeTAIITN4ecKas). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA KPUCTAITUNYECKON PEIIETKU

HpaKaneCKne 3AaHATHUSA

IIpakTnyeckas padora Ned. «HomeHKIaTypa HEOPraHMUECKUX BEIIECTBY.

Pemenue mpakTHueckux 3aJaHUi MO KiIacCU(PUKAIMU, HOMEHKIAType U XUMHUYECKUM (hopmyram
HEOPraHMYECKUX BELIECTB PA3JIMYHbBIX KJIAcCOB (yrapHbIil ras, yrieKucIiblil ra3, aMMuax, raiieHas
U3BECTb, HETAIlleHasl U3BECTh, MUTHhEBASI COJIa U APYTUX): HA3BAHUS BELIECTB MO MEXYHAPOJIHON
(MIOITAK) win TpuBHanbHOW HOMEHKIIAType M COCTaBlieHHE (POPMyINbl XMMHUYECKMX BEIIECTB,
omnpejeNeHue  NpPUHAUIeKHOCTH K  kjaccy. Ilowck  umHbopManumum 10 Ha3BaHUSM,
UACHTUPUKATOPAM, CTPYKTYPHBIM (GopMyinaM. AHaJIN3 XUMHUUECKOM MH(OpMAINH, MoIydyaeMoi
13 pa3HbIX UICTOYHHUKOB (CpesicTB MaccoBor nHpopMaluu, cetb UHTEpHET U ipyrue)

OK 01
OK 02

Tema 1.5.
THIel XUMHUYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

Xumnyeckas peakius. Kimaccudukanuss XuMUYecKuX peakliiii B HEOpraHM4eCcKON U OpraHnyecKoi
XUMHMH. 3aKOHBI COXPAHEHMsI MAacChl BEIIECTBA, COXPAHEHUs M IPEBPALICHMS DSHEPIUU IpU
XUMHUYECKUX peakiuusx. OKHUCINTEIbHO-BOCCTAHOBUTENIbHBIE peakUuu (ypaBHEHMSI OKHCICHHS-
BOCCTAQHOBJICHUS, CTEIIEHb OKUCIEHUs, OKHUCIHUTEIb M BOCCTAHOBUTEIb, OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMM B MPUPOJE, MPOU3BOJACTBEHHBIX IPOIECCaX U KU3HEACATEIbHOCTH
OpraHU3MOB)

OK 01




Tema 1.6.

Coaep:xaHue yueOHOIro MaTepuaJia

CKOpOCTh XMMUYECKUX
peakuuii. XuMHYECKOE
paBHOBECHE

CKOpOCTb peakiii, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAaKTOPOB: MPUPOJIbl PEArUPYIOIIUX BELIECTB,
KOHIOCHTpalMKU pCarupyromux BCUICCTB, TCMIICPATYpPhbl U IJIOIIAAN peaKHHOHHOfI IOBCPXHOCTH.
TennoBbie 3PpPeKThl XMMUYECKUX peaKLMid: 3K30- M 3HI0TepMUUeckue peakuuu. OOpaTtumsble
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTOpbl, BIUSIOLUIME HAa COCTOSHUE XUMHYECKOIO
paBHOBecHsl (KOHLIEHTpALlMs PEAareHTOB WM IPOAYKTOB peakiUH, IaBlIEHHE, TeMIIeparypa).
[Ipunnun Jle Hlarense

HpaRTn'{ecmle 3AHATHSA

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

Pemennie mpakTUKO-OpUEHTUPOBAHHBIX 33/1aHUi Ha aHaIU3 (PAKTOPOB, BIUSIOMIUX HA U3MEHEHUE
CKOPOCTH XMMHUYECKON PEaKIru. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUu OT MPUCYTCTBUS
KaTajau3aTopa Ha MpUMepe pas3ioKeHUs MEePOKCHIa BOJOPO/Ia ¢ MOMOIIBIO AUOKCHIAa MapraHia u
KaTayia3pl. PernieHue NpakTHUKO-OPMEHTUPOBAHHBIX 3aJaHUN HAa TpUMeHeHue mnpunnumna Jle-
[laTenbe 175 HAXOXKACHUS HAMPABJICHHS CMEIICHUS PAaBHOBECHS XMMHUECKON PEaKkIuu U aHaIHu3
(haKkTOPOB, BIMSIFONIMX HA CMEIICHHE XUMUIECKOTO PABHOBECHS

OK 02
I1IK 2.7

Tema 1.7.

Coaep:xxanue y4eOHOIro MaTepHuaJia

PactBopsl, Teopus
AJIEKTPOJIUTUYECKON
JIUCCOIUAITNT U MOHHBIN
oOMeH

PacTtBOpBI. Buabl pacTBOPOB 1O COEPKAHUIO PACTBOPEHHOTO BemecTBa. PactBopumocts. [TonsTue
O JMCHEpPCHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas [10ysl BELIECTBA B
pactBope. [lonstre o Bomopoanom nokasarene (pH) pactBopa. DiekTponuTuyeckast JUCCOUAIIHS.
CunpHbIC U clla0ble IIEKTPOIUTHI, HEANIEKTPOIUTHL. Peakiinu mHOHHOTO 0OMeHa

JlabopaTopHble 3aHATHSA

JlabopaTopnas padora Nel «[IpurorosneHnue pacTBOPOBY.

[IpuroroBneHnue pacTBOPOB 3aJaHHOM MacCOBOW J0JIed PacTBOPEHHOI'O BEILIECTBA, IPOBEICHUE
peaxkuuii HOHHOTo OOMEHa, OIPEIEIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIBHOIO
UHANKaTopa (KHUCcTas, HEWTpanbpHas, IIENOYHAas). 3aJaHHus HA COCTABJICHHE HOHHBIX pPEaKIIUi.
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUKA HA PACTBOPBI, HCIOJIB3YEMBIE B
OBITOBOM M MPOM3BOACTBEHHOM I€ATEIHHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
K 2.7

KonTpoabHnas padora 1 CtpoeHue BelecTBa 1 XUMUYECKHE peakuuu (1o paszaeny 1)

Pasznea 2. Heopranuuec

Kasd XuMus

10

Tema 2.1.

Conep:kaHue y4eOHOTro MaTepuaJa

Dusuko-xuMUIECKue
CBOUCTBA
HEOPTraHUYECKHUX

Mertannel. Ilomoxxenue wertamioB B Ilepuoamueckoit cucreMe XHMHYECKHUX OJIEMEHTOB.
OCco0EHHOCTH CTPOCHUS ANEKTPOHHBIX 00010UeK aTOMOB MeTaiioB. O0mue Gpuznueckre CBOMCTBA
MeTtasioB. CIlaBbl METAIOB. DIEKTPOXUMHUYECKHMA Psii HAMPSHKEHUH METalioB. XUMUYECKUE

BE€IICCTB

CBOMCTBAa BaXHEUIWX METAUIOB (HATPWUMW, KaJui, KaJbI[MH, MarHUM, aTFOMAHUNA, ITUHK, XPOM,

OK 01
OK 02
OK 04
K 2.7




KeJe30, MeJlb) M UX coenquHeHni. O01ue crocoosl MoayyeHus MeTaioB. [IpuMeneHe MeTamion
B OBITY U TEXHUKE

Hewmeramnsl. [lonoxxenue HemeramnoB B Ilepuoanueckoil cucteMe XxuMuueckux snnemeHto JI.M.
MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DU3HUECKUE CBOMCTBA HEMETAIUIOB. AJTOTPOIHUS
HEMETa/UIOB (Ha TpHMeEpe KHUCIopoja, cepbl, Gocdopa u yriepoaa). XMMHUUECKHE CBOWCTBA H
MPUMEHEHHE BAKHEUIINX HEMETAILIOB (TAlIOT€HOB, Cephl, a30Ta, (hocdopa, yriepoaa u KpeMHHS) U
WX COeQUHEHUN (OKCHJIOB, KHCIOPOACOJICPKAIMUX KHUCIOT, BOJOPOJIHBIX COCIMHECHHI).
[IprmeHeHne BaXHEUIINX HEMETAJUIOB U UX COCIMHEHUI

XHWMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCHICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, coliell I[p) I'eHeTmueckas CBSA3b HCOPraHNYCCKUX BEIICCTB, IPUHAMICKAINHUX K
Pa3JIMUHBIM KJIaCcCaM. 3aKOHOM€pHOCTI/I B M3MCHCHHH CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOJHBIX
CO@,Z[I/IHGHPlﬁ, BBICIIINX OKCHAOB U THAPOKCHUIAOB

HpaKanecmle 3aHATHUSA

IIpakTHyeckass padora Ne6. «DU3MKO-XMMUYECKHUE CBOMCTBA HEOPTAHUUECKUX BEILIECTBY.
CocraBiieHre ypaBHEHUN XUMUYECKUX PEaKLUN C y94aCTUEM IIPOCTHIX U CJI0KHBIX HEOPraHUUECKHUX
BEIIECTB: METAJIOB U HEMETAJJIOB; OKCUIOB METAIJIOB, HEMETANIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHUNH U aM(OTEpHBIX TUAPOKCUAOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pacuérpel Macchl BemecTBa Wi 00bEMa ra30B MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAcce HIIH
00bEMY OJIHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacdy€rhl Macchl (00bEMa, KOJIMYECTBA
BElIECTBAa) MPOAYKTOB PEaKlMu, €CIM OJHO U3 BEIIECTB MMEET NpuMecH. PerieHue mpakTuko-
OPHEHTUPOBAHHBIX 3aJaHUH Ha CBOWCTBA, COCTaB, IOJIyyeHHE U O€30MacHOE HCIOJIb30BaHUE
BaKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPOPECCHOHATBHON AESITEIbHOCTH YEJIOBEKa

Tema 2.2.
Wnentuduxanus
HEOPraHUYECKHX
BEIICCTB

Coaep:xxaHue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHSA

JlabopaTopuas padora Ne2 «nentudukaiys HEOPraHMUECKUX BEIIECTBY.

Pemenne skcreprMEHTANBHBIX 33/1ad MO XMMHUYECKUM CBOMCTBAM METAJUIOB MU HEMETAJIOB, IO
pacro3HaBaHUIO M TIONYYCHUIO COCIUHEHWH METAJUIOB W HEMETauIOB (B3aWMoJIEHCTBHE
THIPOKCHUIA aIOMUHUS C PAaCTBOpAMHU KHCIOT W Imeioueit,). neHTudukanus HeopraHHUYeCKUx
BCIIECCTB C MHCIIOJIIB30BAHHUEM UX @HSHKO-XHMH‘IGCKI/IX CBOﬁCTB, XapaKTEPHBIX KAaYCCTBCHHBIX
peaknuii. KadecTBeHHbIEe peakuuud Ha cyiabdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KATHOHBI
METAJIJIOB 1 KATUOH aMMOHUA

OK 01
OK 02
OK 04

KonTpoabHas padora 2 CBoiicTBa HEOPraHMUECKUX BEHIECTB (110 pa3zeny 2)

Pa3nea 3. Teopernueckue OCHOBBI OPraHNYeCKOH XUMHUH




Tema 3.1.
Knaccudukanus,
CTpOCHHE u
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Coaep:xaHue yueOHOIro MaTepuaJia

IIpenMer opraHn4ecKod XMMHHU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B IOJTYYCHHHM HOBBIX
BEUIECTB U MaTepuajioB. Teopus cTpoeHHs opraHuueckux coeauHeHuid A.M. Byrieposa, eé
OCHOBHBbIE MONI0KeHUsA. CTpyKTYpHbIE (OPMYJIbI OpraHMYECKUX BelecTB. I'omororus, nsomepus.
XuUMHYECKas CBA3b B OPraHMYECKUX COCUHEHUSAX: KPATHBIE CBSA3H, G- U TT-CBSA3HU.

IIpencraBnenne o KiIacCUpUKALMKU OpPraHWYECKUX BemlecTB. HoMeHKIaTypa OpraHm4ecKkux
COEIMHEHMH (CUCTEMATUYECKasl) U TPUBUAIbHBIE HA3BAHUS BAXXHEMILIMX MPEICTABUTENIEH KIIACCOB
OpPraHMYECKUX BEILECTB

IIpakTnyeckune 3aHsATHS

IIpakTnueckas padora Ne7. «HomeHknaTypa opraHM4eCKUX BELIECTBY.

O3nakomiieHHMe ¢ oOpa3liaMM OpPraHWYEeCKMX BEINEeCTB M MaTepuajaMd Ha HUX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OPTaHUYECKUX BEILIECTB, HAOJIO/IEHNE U ONUCAHHUE JEMOHCTPALIMOHHBIX
OIBITOB IO MPEBPAILEHUIO OPraHMYECKUX BEIIECTB IPU HarpeBaHuu (IJIaBiieHUe, OOyIIMBaHUE U
ropenune). CocTaBieHHE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIJI OPraHNYECKUX BEILECTB
OTJIENbHBIX KJIACCOB, UCIOJIb3Ysl X Ha3BaHUS 10 CUCTEMATUYECKON U TPUBUAIILHOM HOMEHKIIATYype
(oTMIIEeH, ameTWwieH, TIHLIepHuH, (eHoN, (GopManbaerui, YKCyCHas KHCIIOTa, TJUIHH). PacueTs
npocteiniel (opMysbl OpraHMuecKOM MOJIEKYJIbl, HCXO0JIsl U3 3JIEMEHTHOI0 cocTaBa (B %)

OK 01

Pa3nen 4. Yraesonopon

bl

10

Tema 4.1.
YrieBogopoibl U ux
MPUPOJHBIE UCTOYHUKU

Conep:xanue yueOHOro Marepuasia

IIpenenbHble yrieBoOpO/Ibl (aJIKaHBI): COCTAB U CTPOCHUE, TOMOJIOTHYECKUH psa. MeTaH U 3TaH:
COCTaB, CTpOE€HHE, (pU3MUECKHEe W XUMHYECKHE CBOICTBA (peakUuU 3aMELIeHHMs] U TOpeHus),
MIOJIyYEHUE U IIPUMEHEHUE.

HenpenenbHble yrieBogopoibl (aIKEHbl, alKaJUEHbl, aJIKUHBI).

AJKEeHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHM psaf. OTUIEH M TNPONMIIEH: COCTaB, CTPOCHHE,
¢u3nyecKkne U XMMHUYECKHE CBOMCTBA (peakUMM THAPUPOBAHMSA, TaJIOTEHUPOBAaHUS, TUIpATalluy,
OKHCJICHHS U TOJIMMEPU3aLIMH ) TOTydeHNE U TPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u mermnOyranuen-1,3, XMMHYECKOE CTpOEHHE, CBOMCTBA (peaxius
MOJIMMEPHU3aIMH ), TPUMEHEHHUE (11 CHHTE3a IPUPOTHOTO U CHHTETUYECKOTO KaydyKa U pe3UHBI).
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psAJl. ALIETUIIEH: COCTaB, XUMUYECKOE
cTpoeHue, (U3NYEeCKUe M XUMHUYECKHE CBOMCTBa (peakluu THAPHUPOBAHUS, TaIOTEHUPOBAHUS,
ruapaTallii TOpeHusl), MOJy4eHUe W MpUMEHEHHE (MCTOYHHK BBICOKOTEMIIEPAaTypHOTO IJIaMEHU
JUISL CBApKU U PE3KU METAJLIOB)

ApomaTHyecKkue yrieBoAopoabl (apeHsl). beH3om M TOIyon: cocTaB, CTpoeHHe, (U3UYEecKue U
XUMHUYECKHE CBOMCTBA (peaklUMM TaJOreHUpPOBaHMUSI U HUTPOBAHMS), MOJydYE€HUE U IPHUMEHEHUE.

ToxkcH4HOCTH ApCHOB (BJ'II/IHHI/IC OcH3051a Ha OpTraHnu3M ‘ICHOBeKa). I'enetuueckas CBA3b MCKAY

OK 01
OK 02
OK 04
K 2.7




yIJI€BOJIOPOAAMH, IPUHAUIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.
[IpupoaHble HCTOYHUKH YriaeBoAOpoAoB. IIpupoaHslil ra3 u nonyrHele HedTsHbIe ra3pl. HedTh u
e€¢ mnpoucxoxzaenue. CrocoObl mnepepabOTKH HEPTH: NEperoHkKa, KPEKUHT (TEPMUYECKUH,
KatajuTudeckuit), nuposus. [IpoaykTsl nepepaboTku HedTH, X IPUMEHEHHE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBII yToJib U IPOIYKTHI €ro nepepadoTKu

Tema 4.2.
DUBNKO-XUMHYECKHE
CBOMCTBaA
YTJIEBOJAOPOAOB

Copep:kanue y4eOHOTro MaTepuaJa

JlaboparopHble 3aHATHA

JlabopaTopnasi pabora Ne3 «CBoiicTBa yrieBoiopOo0By.

TpuBuanpHas W MexAyHapoAHass HOMEHKJIATypa, XUMHUYECKHE CBOICTBA, CIOCOOBI MOIYYEHHS
yriieBoaopoaoB. [losiydyeHune sTuiieHa M U3y4EHHE €ro CBOMCTB. MOJEIMpPOBaHHE MOJEKYJI M
XUMHUYECKHUX MPEBPALCHUIN YIIeBOJOPOAOB (HAa MpUMEpe 3TaHa, STWICHA, alleTUJIeHa U Jp.) U
raJIOr€HONPON3BOAHBIX

OK 02
OK 04

Pasznea 5. Kucaoponoco

JAeprKane OpraHnyecKkne coeTnHeHus!

14

Tema 5.1.
Cnuptel. Genon

Coaep:xaHue yueOHOro MaTepuaJia

[IpenenvHbie OJIHOATOMHBIC CIIUPTHI (METAHOJI M 3TAHOJ): CTPOCHHE, (PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (peakIMu C aKTUBHBIMH METaJNIaMU, TaJOT€HOBOIOPOJAMH, TOpPEHHUE), MPUMEHEHHE.
BomopoiHbie CBSI3U MEXKAY MOJIGKYJIaMH CHUPTOB. (DU3MOJIOTHYECKOE ACHCTBUE METAHOJIA |
ATAaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbIE CIUPTHI (ITUICHTIMKOIb W TJIMIEPUH): CTPOCHUE, (QU3NYECKUE M XUMHUYECKUE
CBOICTBa (B3aHMOHeﬁCTBH€ CcO MCJIOYHBIMHA METalJlIaMH, KaueCTBCHHAs pCaKkuAg Ha
MHOTOaTOMHbIe crupThl). Dusnonormueckoe AeicTBHE Ha OpraHU3M denoBeka. lIpuMeHeHue
rIIMIOEpruHa U STUJICHI JIMKOJIA.

®enon. CtpoeHue MONEKyJbl, (QU3MYECKHEe W XUMHUYECKHe CBoiicTBa (eHona. TOKCHYHOCTH
(dbeHomna, ero GU3MOJOTHIECKOE ICUCTBUE HA OPraHU3M uenoBeka. [Ipumenenue dhenona

OK 01
OK 07

Tema 5.2.

AJBIeruab!.
Kap6oHOBBIE KHCTOTHI.
CrnosxHble 3¢upsl

Conep:xxaHue y4eOHOro MaTepuaJia

Anpaeruipl U KEeTOHBI ((opManbIeruj, aneTaibJeTu]l, aleToOH): CTPOoCHHE, (U3HUYECKHUE WU
XUMHUYECKHE CBOMCTBa (pEakIMH OKUCICHHS W BOCCTAHOBJICHMS, KAYECTBEHHBIC PEAKIINH),
MOJTy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeleTbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbMHAsT M YKCYCHas KHCIOTHI):
cTpoeHue, GU3MYECKHE © XUMHYECKHE CBOMCTBAa (OOIIME CBOWMCTBA KHUCIIOT, pPEaKIus
sTrepudukanyu), MoxydeHue U mnpuMmeHeHue. CTeapuHOBas U OJEUHOBAas KHUCIOTHI Kak
MPEACTABUTENH BBICIINX KapOOHOBBIX KHUCIOT. Mplia Kak COJM BBICITUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIlee ACHCTBHE.

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cnoxsbX 3¢upos. XKupsl.
I'maponus xupos. [Ipumenenue xupos. buosornueckas poib )KHUPOB

OK 01
OK 02
OK 04




Tema 5.3. Coaeprxanue yueOHOro MaTepuaia 4 OK 01
VrieBoab! VYrieBonpl: cocTaB, KiaccudUKaIUs YIriIeBOJOoB (MOHO-, JW- M Tonucaxapuisl). [rokoza — OK 02

MPOCTEHIINIT MOHOCAaXapu: OCOOCHHOCTH CTPOCHHSI MOJEKYJNbI, (U3MYECKHEe M XUMUYCCKUE OK 04

CBOMCTBa TUIIOKO3bl (B3auMmoaeilictBue ¢ ruapokcuaoM wmeau (II), okuciaenue amMMuadyHBIM

pactBopoM okcuza cepedpa (I), BocctaHoBiIeHHE, OpOXKEHHE TIIOKO3bI), HAXOXKICHUE B MPHUPO/IE,

MPUMEHEHHUE TJIIOKO3bl, OWOJIOTHYECKAass pOJib B IKU3HEAEATEILHOCTH OpraHu3Ma 4YelloBeKa.

®ortocunTe3. GpyKTO3a KAK U30MEP IIIIOKO3BI. 4

Caxapo3za — mpeacTaBUTENb AMCAXapUIOB, TUAPOJIHM3 Caxapo3bl, HAXOXKJACHHWE B MPUPOAEC U

MPUMEHEHHE.

[Tonucaxapuapl: Kpaxmajdl M LEJUII0JI03a KaK NpUpoAHble moiauMmepbl. CTpoeHHe Kpaxmaia Hu

LEJITIONIO3bI, (PU3HYecKre M XUMUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KAaUeCTBEHHAs! PEaKIIHs C

HOJ0M)
Tema 5.4. Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK 01
Dusuko-xumuueckue  |[pakTuyeckue 3aHATHS OK 02
CBOKCTBa IIpakTnueckass padora Ne8. «HomeHkmartypa KHCIOPOAOCOIEPKANIMX  OPraHUYECKHX OK 04
KHCJIOPOJOCOIEPKALLIUX | COEUHEHUI.
OpPraHWYCCKUX TpuBuanpHas W MexAyHapoAHass HOMEHKIATypa, XUMHUYECKHUE CBOICTBA, CIOCOOBI MOIYYCHHS 2
COCIIMHEHUI CIUPTOB U (EHOJIOB, KAPOOHOBBIX KHUCIOT M 3(UPOB, adbACTHIOB U KeTOHOB. COCTaBJICHHE CXEM

peakuuii (B TOM YHCIE€ MO TPEUIOKEHHBIM LEMOoYKaM MPEeBpaIleHH), XapaKTepU3YIOIIHX

XMMHAYECKHE CBOWCTBA KUCIOPOIOCOIEPKAIINX OPTaHUYECKUX COSTMHEHHUH

IIpakTnueckas padora Ne9. «Xumuueckue M (hU3MYECKHE CBOMCTBAa KHUCIOPOAOCOIEPIKALINX

OpPTaHUYECKUX COCTUHECHUSY.

IIpoBenenue, HabOmIOACHWE M ONHCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,

Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CHHPTOB (OKHCiIeHWe 3TaHoia okcuaoMm weau (1)), 2

MHOTOaTOMHBIX CIIHUPTOB (B3auMojelcTBUEe rmiepuHa ¢ ruapokcuaoM menu (l1)), ampaerunmos

(oKuCNeHHEe aMMHa4YHbIM  pacTBopoMm okcuma cepedpa(l) wu  rumpokcumom wmemm (1),

B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), U3yUeHHE CBOMCTB pacTBOPA YKCYCHOM KUCIIOTHI
Pa3nen 6. A3oTconepkaime opranudeckue coelMHeHus1 4
Tema 6.1. Coaepxanue yueOHOro MaTepuaa 4 OK 01
AMUHBI. AMMHBI: METWIAMMH — IPOCTEHIIMI NPEJCTABUTENb AMUHOB: COCTAaB, XMMHUYECKOE CTPOECHHE, OK 02
AMMHOKHUCIOTHI. (bu3nUecKre U XUMUYECKIE CBOMCTBA, HAXOXKIECHUE B IPUPOJIE. OK 04
benku AMWHOKHCIOTHI Kak aM(OTEpHbIE OpraHWYecKue coenuHeHus. DU3MYecKkne M XUMHUYECKUE 5

CBOMCTBA aMHMHOKHUCIOT (Ha TpUMepe TIHIHMHA). buolornueckoe 3HAYEHHE AaMHUHOKHUCIIOT.
TlenTugel.
benku kak mpuponneie monuMepsl. [lepBuuHasi, BTOpUYHAS W TPETHUYHAS CTPYKTypa OEIKOB.




XUMHUYECKHE CBOMCTBA OCIIKOB: TUAPOIIN3, NEHATYPALIHS, KAUECTBEHHBIC PEAKIINH HA OCIIKH

IIpakTnyeckue 3aHATHS

IIpakTuyeckas padora Nel(. «CBolicTBa a30TOCOAEPKAITUX OPTAHUYECKUX COCTUHECHUIN.

dusnuecKkue ¥ XMMUYECKUE CBOMICTBA aMUHOB (PEAKIIMU C KUCIOTAMHU U TOPEHUS) 1 aMHUHOKHUCIIOT 2

(Ha mpumepe rnunmHAa). HabmromeHwe u omMcaHue JEMOHCTPAMOHHBIX OIBITOB: JIEHATYpalus

OEIIKOB IIPH HArPEBAHUH, [[BETHBIC PEAKIINH OCIKOB
Pa3znea 7. BbicokoMoOJIEKYJISIPHBIE COEINHEHNS 2
Tema 7.1. Coaeprxanue yueOHOIro MaTepuaJia 2 OK 01
[TnacTmacchr. IIpakTHYecKHE 3aHATHSA OK 02
Kayuyku. Bonokna IpakTuuyeckas padora Nell. «Cunte3, aHanu3 M KIACCU(PUKAIMS BBICOKOMOJECKYIISPHBIX OK 04

COCTUHEHUN)» T1IK 2.7

OCHOBHBIC TIOHSTHS XHMHU  BBICOKOMOJIEKYJSIDHBIX — COEAMHEHH: MOHOMEp, MOJUMep,

CTPYKTYPHOE 3BEHO, CTEIICHb MOJMMEPU3AIIH, CPEAHss MOJIeKysipHas Macca. OCHOBHbBIE METObI

CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUI — TOJTMMEPH3aIHs U TTOJMKOHICHCALINS. 2

OsnakomsieHHe ¢ 0OpaslaMH TNPHPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC, Kay4yKOB:

IUTACTMACCHl (TTOJIMATHIICH, TMOJMIPONHIICH, MOJUBUHIIXIOPHU, MOJUCTUPON); HATypaJbHBIA U

CHHTETHYECKHE Kaydyku (OyTaIueHOBBIM, XJIOPONPEHOBBIH M  M3OMNPEHOBBI); BOJIOKHA

(HaTtypanbHble (XJIONOK, WIEPCTh, WIENK), HMCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYeCKHUEe (KalpOH M JIABCaH)

KonTpoabHasi padora 3 CTpykTypa ¥ CBOWCTBA OPraHMUYECKUX BEIIecTB (110 pasjaenam 3-7) 2
IIpodeccuonaibHO OPMEHTHPOBAHHOE CO/lep:KaHue (Co/Iep:KaHue MPUKJIATHOTO MOTYJI5) 6
Pa3nes 8. Xumus B ObITY M IPOM3BOACTBCHHOM IeATEJIbHOCTH Y€JI0BEKA 6 OK 01
Tema 8.1. Copep:xaHue yueOHOI0 MaTepUaIa 6 OK 02
XuMHUeCcKre I[MpaBuiTa SKOJIOTHUYECKH IIEIECO00Pa3HOTO TIOBEICHUS B OBITY M TPYIOBOM IESITELHOCTH B LENSX OK 04
TEXHOJIOTUH COXpPaHEHMs CBOETO 3/I0POBbS U OKpYXarollell NMPUpPOIHON Cpeibl, OMACHOCTh BO3/AEHCTBHS Ha OK 07
B TIOBCETHEBHOI KHUBBIE OPTaHU3MBl OPTaHWYECKHX BEIIECTB OTIEIBHBIX KIACCOB (YTICBOIAOPOMIBI, CIUPTHI, IK 2.7
1 npodeccuoHanbHON | (eHOMBI, XJIOPOPraHWYECKWEe MPOU3BOIHbBIC, ANBACTUABI U Jp.), MOKa3arellb MPeAeIbHO
JEeATEIbHOCTH YEJIOBEKA | TOMMYCTUMOW KOHIIEHTPAIIUH U €T0 UCIIOJIh30BAHNUE.

Ponp xumuM B OOECIEYEHHH SKOJIOTHYECKOH, SHEPreTMYecKod W MHUIIEBOH Oe30MacHOCTH, 2

Pa3BUTHUN MEAMIIMHBI, CO3JJaHUN HOBBIX MaTE€pHUaJIOB (B 3aBUCMMOCTH OT BHUa MpodeccnoHanibHOM
JeSITeTbHOCTH), HOBBIX UCTOYHHUKOB SHEPIUHU (JIbTEpPHATHUBHBIE UICTOUHUKHU dHeprun). [lonstue o
Hay4YHBIX METOJAaX IIO3HAaHHS BEIIECTB M XUMHUYecKux peakuuid. [IpencraBinenuss o6 oOmmx
HAy4yHBIX MPUHLIMIIAX IPOMBIIUIEHHOIO IIOJIyYE€HUs BAaKHEHIIMX BELIECTB (HA IpuUMeEpax
MIPOM3BOJICTBA AMMHAaKa, CEPHON KHCIIOThI, METAHOJIA).

XuMUST M 370pOBbE UEJIOBEKAa: TMpaBuja O€30MacHOr0 HCMOJIb30BAaHUS JICKAPCTBEHHBIX




MpernapaToB, OBITOBOM XMMHH B MIOBCEAHEBHON KH3HU

IIpakTnyeckune 3aHATHS

IpakTuyeckas padora Nel2. «lIpumMeHEeHHE XMMHUYECKUX BEIIECTB M TEXHOJOIHMH C Y4ETOM
Oymytiei nmpoecCHOHATBHON ACSITETLHOCTI.

Pemenne keiic-3amay 1Mo TemaM: MHUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO MHUTAHMUS,
BOKHEWIIIME  CTPOUTENIbHBIE U  KOHCTPYKIIMOHHBIE  MaTepuaibl, CEIbCKOXO3MCTBEHHOE

MIPOU3BOJICTBO, KpPAaCKM, CTEKJIO, KepaMmHKa, MaTepHualbl JUIsl S3JICKTPOHUKHU, HAHOMAaTepHAaIbl, 4
TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKH OSHCPruvd, OPraHUYCCKUC U MHUHCPAJIbHLIC yI[O6pCHI/I$I,
JIEKapCTBEHHbIE M KOCMETUYECKHUE Mpenaparhl, ObITOBas XUMHUS, MaTepUaibl U3 UCKYCCTBEHHBIX U
CHUHTCTHUYCCKHNX BOJIOKOH.

3amuTa: [IpencraBienue pe3yabTaToB pelIeHUs Keic-3a1a4 B (hopMe MUHU-AO0KIaAa (JOMyCKaeTcs
MCTOJIb30BaHUE TPAQUIECKUX U MTPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

IIpoMe:xxyTOYHAasi aTTecTAallUs 10 JUCHMILIMHE (1u(depeHuPOBAHHBIN 3a4eT) 2
Bcero 72




Temul pehepamos (00Kk1a008), UHOUBGUOYAILHBIX HPOCKHLOB

- bruotexHoJI0orNs 1 reHHas HHxXeHepHs - TexHoinornu X XI Beka.

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

- CoBpeMeHHbBIE METO/IbI 00€33apaskUBaHUS BOBI.

- AJu1oTponusi METaJlIOB.

- Xusnsb u nesrensHocth . . MeHaeneena.

- M30TomsI Bogopoa.

- Mcnionb30BaHue paioOaKTUBHBIX U30TOINOB B TEXHUYECKUX LIEIIAX.

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

- [Ina3ma - 4eTBepTOE COCTOSTHUE BEIIECTRA.

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

- OXpaHa OKpyXkaroIleu cpebl OT XUMUYECKOTO 3arpsI3HECHHUS.

- KonnuecTBeHHbIE XapaKTEPUCTUKU 3arPSI3HEHUS OKPYIKAIOIIEH CPEbI.

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

- 3ammTa 030HOBOTO 3KpaHa OT XUMHYECKOTO 3arpsI3HEHNS.

- KocMeTnueckue renm.

- MuHepasbl ¥ TOPHBIE MMOPO/JIbI KAK OCHOBA JIUTOCHEPHI.

- PacTBOpHBI BOKpYT Hac. THUIBI pacTBOPOB.

- Boza Kak peareHTt u cpelia il XUMUYECKOTO IPOoLiecca.

- JKuznb u nesrenpHocTh C. AppeHuyca.

- Bxiag oTeuecTBEHHBIX YYEHBIX B Pa3BUTUE TEOPHUH  BJIEKTPOIUTUUYECKOU
JIVCCOLIMALIAH.

- YcTpaHeHHue KECTKOCTHU BOAbI HA TPOMBIIIICHHBIX TPEANPUSITHSX.

- CepHast KUCJIOTA - «XJ1€0 XUMUYECKON POMBIIIIEHHOCTHY.

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

- Ucropus rurca.

- [ToBapeHHas COJIb KaK XUMHYECKOE ChIPHE.

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

- Peakiiuu ropenus Ha TPOU3BOJICTBE U B OBITY.

- BuptyasnbHoe MoieMpOBaHNEe XUMUYECKUX MTPOIIECCOB.

- Kuznp u nesrenpHocTh I'. [laBw.

- Hcropus OTE€4eCTBEHHOM UBETHOM METAUIypruu. Posib MeTannoB U CIUIABOB B
HAaY4YHO TEXHHUYECKOM IPOrpecce.

- Koppo3ust MmeTamioB u crocoOsl 3aUTHl OT KOPPO3UH.

- HepTHBIC MM 0J1arOpOIHBIC Ta3bl.

- Poxaronue coyim - rajioreHsl.

- cTopus IBEACKON CIIMYKMU.

- cTopusi BOBHUKHOBEHHUS U PA3BUTHSI OPTaHUUECKON XUMUMU.

- ’Kusnb u nesrensHOCcTh A. M. ByTneposa.

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

- CoBpEMEHHbIE MPEJICTABICHUSI O TEOPUU XUMHUUECKOTO CTPOCHHUSI.



- DKOJIOTMYECKUE aCIIEKTHI UCIIOJIb30BaHUS YIVIEBOJIOPOJIHOTO CBIPBS.

- DKOHOMHYECKHE aCIEKThl MEXKIyHapOJHOIO COTPYAHHYECTBA IO HCIIOIb30BAaHUIO
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 uepe3 npusMy 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 cooax

- HMccnenoBanue cyxoro kopma it KOLIEK

3. YCJOBUS PEAJIM3AIIMA PABOYEW ITPOI'PAMMBI YUYEBHOU
JUCHUIIJIINHBI

3. 1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

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

- npo0OJeMHOe 00yUYEHHUE;

- 00yueHue B COTpyAHUYECTBE (KOMaHIHAs, FPYIOBas padoTa);

- UHQOPMAITMOHHO-KOMMYHHKAIITMOHHBIE TEXHOJIOTHH;

- 37I0pOBbecOEperare TEXHOJIOTHH.

3.2. TpeOoBaHNSA K MUHMMAJIBLHOMY MaTePUAIbHO-TEXHHYECKOMY 00ecCne4eHH IO
Peanuzanus yueOHOM TUCHUTIIMHBI TpEOyeT HAMHUUs y4eOHOTo KaOUHETa XUMUHU.
ObopynoBanue yueOHOro kabuHeTa:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY CTY/ICHTOB;

- pabodee MecTo MpernoaBaTes;

- TUJAKTUYECKU KOMIUICKT YIEeOHO-HATJISITHBIX TTOCOOHH 110 AUCITUILIHHE,

- MyJTbTUMEIUNHBIC CPEACTBA OOYICHUS TI0 TUCITUTIIINHE;

- 000pyaOBaHKeE I TPOBECHUS BCEX BUIOB JIAOOPATOPHBIX paboT

TexHudeckue cpeacTBa 0OyICHHS:

- KOMITBIOTEP C JIUIIEH3UOHHBIM TIPOTrPAMMHBIM 00CCTICUCHHUEM;

- MyJTbTUMEANATIPOEKTOP;

- DKpaH.

3.3. HudopmanuonHoe odecrniedeHue 00y4eHust

Ilepeyenb  pexkoMeHAyeMbIX  y4eOHbIX  M3AaHuii, 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 xuMus B TecTax, 3ajavyax, yrpaxHEHUsIX.
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. Xumust. 11 xn.: KoraTponpHbie 1 ipoBepodHbIe paboThl kK yueoHuky O.C. 'abpuensaa
HNuTepHer-pecypebl

www. chem. msu. su (DnexkTpoHHasi OMOJINOTEKA IO XUMHH ).

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

www. lseptember. ru (Mmerommnueckas razera «llepBoe CeHTIOD).

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,
uccienoBaHuii. Pe3ynbTaThl OOy4eHHsS] ONPENENsIOT, 4TO OO0y4arolmuecs IJOJIKHBI
3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILICHUH U3yYEHHUS TUCUUILIINH

OK/IIK Pa3znen/Tema Tun oueHoYHbIX
MepOnpUATHH
OK 01. BeiOupatsb criocoObl pernieHus Tema 1.1-1.7 YcTHBIN onpoc
3a1a4 npodecCHOHANBHOMN nesreapHocTn | Tema 2.1, 2.2 Tectuposanme,
MPUMEHUTEIBHO K Pa3IUYHBIM Tema 3.1 IIpakTiueckne paboThl
KOHTEKCTAM Tema 4.1 KoHTtponbHbIe paboThI
Tema 5.1-5.4 JIMKTaHTBI
Tema 6.1 NunuBunyanbHbIe
Tema 7.1 y4eOHbIE TPOEKTHI
Tema 8.1 @pOHTAIBHBIN OITPOC
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
MH(POPMAIOHHbBIE TEXHOIOTUH IS 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 2.7. BpINOJAHATH KOHTPOJIb Ka4eCTBa Tema 1.2 DKCIepTHOE
BBIITOJIHEHUS OIlepalliidi B paMKax Tema 1.6 HaOmroeHne
TEXHUYECKOTO 00CITY>)KMBaHUS U PEMOHTA Tema 1.7 BbIITOJTHCHU
CEJIbCKOXO35MICTBEHHON TEXHUKHU U Tema 2.1 11abopaTopHBIX pabor,
000pyI0BaHUS Tema 4.1 KOHTPOJILHBIX PadoT,
Tema 7.1 BBITIOJTHEHHE
Tena 8.1 TECTUPOBAHUS U

MPAKTUYECKHUX paboT




