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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
npodeccuoHaibHOr0 06pazoBaHus 1o crenranbHocTH 21.02.20 Ipukiannas reomes3us,
YTBEPKICHHOIO TpUKa3oM MunHucrtepcTBa npocsemiennss Poccuiickon depepanuu Ot
26.07.2022 r. Ne 617,

- denepanbHOr0 TOCYJAPCTBEHHOTO 00pA30BaTENIbHOIO CTaHAApTa CPEIHEro OOIIEro
oOpa3oBaHHsl YTBEPXKICHHOTO TpuWKazoM MuUHHCTEpCTBa 00pa3oBaHUsS M HAyKU
Poccuiickoit @enepaunn ot 17 mast 2012 r. Ne 413;

- [Ipuxaza MunucrepcrBa npocsemenus PO ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUn
U3MEHEHUN B (pelrepanbHbld TOCYAapCTBEHHBI 00pa30BaTEIbHBIA CTAaHAAPT CPEIHETO
oOmiero o0pa3oBaHusl, yTBEPKICHHbIN MpHKa3oM MHHHCTEpCTBA 00pa30oBaHUsl U HAyKU
Poccuiickoii @enepanuu ot 17 mast 2012 1. Ne 413»;

- [Ipukaza MununctepcTBa npocsenieHus: Poccuiickoit @enepaunn ot 24.08.2022 Ne 762
«O0 yrBepxkaenun Ilopsiaka opraHM3ali M OCYLIECTBJIEHMSI 00pa30BaTeIbHOU
JESATEIBHOCTH 10 00pa30BaTENbHBIM IpOrpaMMaM CpeIHEro mpo¢ecCHOHaIbHOTO
00pa3oBaHUsN;

-+ [Ipukaza MunucrepctBa npocemienus Poccun ot Ne 371 ot 18 mas 2023 roga «O0
YTBEpXKACHUM (enepaibHON  00pa3oBaTeNbHOM  MIporpaMMbl  CPEAHEro0  OOIIETo
00pa3oBaHUsNY;

- IpuMepHOW pabodeil mporpaMMmbl 00I1I€00Pa30BATENBHON JAUCHUIUIMHBL « XUMUS»
(6a3oBbIi YpOBEHB) s TPO(ecCHOHABHBIX 00pa30BaTEIbHBIX Opranu3anui (0100peHo
Ha 3acenanuu [lemarorudeckoro 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 MPoOrpaMmbl

Pabouass mporpamma yueOHo¥M nucuumimuabl OJ[.12 «Xumus» SBIsSETCA 4YacThIO
OCHOBHOM 00pa3zoBaTesibHOM mporpaMmbl B cooTBeTcTBUU ¢ DT'OC 1o crnenuanbHOCTH
CIIO 21.02.20 IIpukiaaHas reojie3ust Ha 6a3e OCHOBHOTO 00Iero oOpa3oBaHusI.

1.2 Mecro y4eOHOW IUCUMILIMHBI B CTPYKType OCHOBHOM 00pa3oBaTebLHOM
MPOrpaMMbl:

Yyebnas mucnummHa OJ1.12  «Xumwms»  gBiseTcss  y4eOHOW — AUCIUTUTMHON
oOs3aTeNbHONM  TIpeAMETHOM  oOmactu  «EcTecTBeHHO-Hay4dHBIE  MPEIMETHI»
dbenepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHEro OOIIEro
oOpa3zoBaHus.

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

[enpto ocBoeHMsT OOyyaromUMHCS cojaepkanust yueOHou muctummuinabl 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,
dbyHIaMEeHTaIbHBIE 3aKOHBI U TEOPUM XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOrO0 XapakTepa,
O3HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

- (hopMUpOBaHKE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS BEIECTB
U XUMHUYECKUX PEaKIui, HEOOXOIUMBIX JIJIsl MPUOOPETEHUSI YMEHUIN OPUEHTUPOBATHCS
B MHUpE BEIIECTB M XUMHUUYECKUX SBJICHUN, MMEIOIIUX MECTO B TNPUPOJE, B
MPAKTUYECKON U MOBCEIHEBHOMW JKU3HU;

- pa3BUTHE yMEHUW M CIIOCOOOB JESITEILHOCTH, CBSI3AHHBIX C HAOIIOJCHHEM U
OOBSCHEHHEM XHUMHUYECKOTO JSKCIEPUMEHTa, COOJIIOJICHUEM TpaBui 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 YMEHHUS COCTaBJISITH (DOPMYJIbI HEOPTraHUYECKUX U OPTraHUYECKUX BEIIECTB,
YpaBHEHUS XHUMHUYECKUX peakui, OOBICHATh HX CMBICI, HHTEPHPETUPOBATH
pe3yJbTaThl XUMUUECKUX IKCTICPUMEHTOB;

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

- pa3BUTh YMEHHS HAaXOAWTh, AHAIM3UPOBATH W UCIOJIB30BaTh HWHGOPMAIIHIO
XUMHUYECKOTO XapakTepa U3 Pa3IMYHbIX HH(GOPMAIMOHHBIX WCTOYHHUKOB, BKIIFOYAS
y4eOHYIO JTUTEPATyPY, HAyUHbIE MyOINKAIMA U UHTEPHET-PECYPCHI;

- copmupoBaTh yMEHHS TMPOTHO3UPOBATH TOCIEIACTBUS CBOEH MACATEIBHOCTH U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX W MPOW3BOACTBEHHBIX MPOIECCOB, yUUTHIBAS
BO3MOKHbBIE 3KOJIOTUYECKHUE U COLIMAIbHBIE BO3ICHCTBUS;



- chopMupoBaTh TOHMMAHUE 3HAYMMOCTH JOCTIDKEHUNW XUMHUYECKONM HAyKu U
TEXHOJIOTUI JJi1 pPa3BUTHSA COLMAIILHOM U TPOU3BOJCTBEHHOW cdep ¢ yMEHUeM
MPUBOJAUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHBIX CPepax KU3HU.

OcBoenue conepxxanusi ydeOHo mucuuruimabl OJ[.12 «Xumus» oOecrieuynBaer
JOCTHXKEHHUE 00YYaIOIUMUCS CIEAYIOIINX Pe3yabmamaos:

Ilnanupyemble pe3yJbTaThbl OCBOEHHsI 00Ie00pa30BaTe/IbHON JMCHUILUIMHBI B
coorBercTBUHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO:

Kox n HauMeHoBanmne Ilnannpyemble pe3yabTaThl OCBOCHUSI JUCIHILIMHBI
(popmMupyempbIx
KOMIIeTeHIIMH

Oomue JAucuunimHapHbie

OK 01. Beibupatb B 4yacTu TpyaoBoro | - [IP62  Bnamers  cucremoi
CrocoOBbl pelIeHus 3a7jay | BOCIIMTAHUS: XMMHMUYECKUX  3HaHWM,  KOTOpas
npoQecCHOHAIbHON - JIP27 TrOTOBHOCTH K TpyAy, | BKIIOYAET: OCHOBOIIOJIATAI0IINE
JEATEIIBHOCTH OCO3HaHHE LEHHOCTH | MOHATUS  (XUMHUYECKUH  DJIEMEHT,
IPUMEHUTEIBHO K MacTepCTBa, TPYAOTIOOHE; aToM, AJIEKTpPOHHAasi 000JI0UKa aToMa,
pa3iau4HbIM KOHTeKcTaM | - JIP28 roToBHOCTH K aKTHBHOM | S-, p-, O-351eKTpOHHBIE OpOUTAIH
NEeSTEIbHOCTH TEXHOJIOTUYECKOH | aTOMOB, WOH, MOJIEKYJIa,
U COLMAIbHOM HANPaBICHHOCTH, | BAJIEGHTHOCTb,

CIIOCOOHOCTh ~ HMHMIMHMPOBATh, | SJIEKTPOOTPULATENILHOCT, CTEIIEHb
IJIAHUPOBATh U CAMOCTOSITENILHO | OKMCIIEHUS,  XUMHUYECKas  CBS3b,
BBITIOJIHATh TaKylo | MOJIb, MOJIIpHAasi Macca, MOJISIPHBIN
JESTEIBHOCTD; 00BeM, YIJIEpOIHBIN CKEJIET,
- JIP29 wunTepec k pa3nuyHBIM | QYHKIMOHANbHAS Tpylna, paaukal,
cepam npo¢eCCHOHATIBLHON | U30MEpHs, WU30MEDBI,
NeSITeNIbHOCTH, TOMOJIOTUYECKUN  Psil, TOMOJIOTH,
OBnajgenne yHMBepCAJbHBIMHU | YTJIEBOIODPOIBI, KHCIIOpOJI- U
Y4eOHBIMHU NMO3HABATEJbHBIMH | a30TCOAEPIKALUE COETMHEHUS,
HAeHCTBUAMMU: OMOJIOTUYECKH AKTHBHBIE BEIECTBA
a) 0a3zoBble  Joruveckue | (yrieBojsbl, JKUPBI, Oenku),
HAeHCTBHSA: MOHOMEp, TOJHUMEP, CTPYKTYpHOE
- MP5 CaMOCTOATENIBHO | 3BE€HO, BBICOKOMOJIEKYJISIPHBIE
(bopMynHMpoBaTh U | COEIMHEHUS, KpUCTAJUITMYECKas
aKTyaJlu3UpOBaTh npo0semMy, | peuerTka, THUIIBI XUMHYECKHUX
paccMaTpuBaTh €€ BCECTOPOHHE; | peaKkIMi (oKuCIHUTENBHO-
- MP6 YCTaHAaBJIMBATh | BOCCTAHOBUTEIILHBIE, JK30-U
CYLIECTBEHHBI IPU3HAK WIH | SHIOTEPMHUYECKHUE, peakuuun
OCHOBaHHUSl Ui  CpaBHEHUs, | HOHHOTO obMmeHa), pacTBop,
Kiaccu(ukanuu 1 0000IIeHUs; | DIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
- MP7 onpenenars  UENW | SJIEKTPOJUTHYECKAS]  TUCCOIMALINS,
NESTENbHOCTH, 3a[1aBaTh | OKUCIIUTEID, BOCCTaHOBHUTEb,
napaMeTpbl M KpUTEPUM UX | CKOPOCTh XHMHUYECKOM  peakiuH,
JOCTUKECHMUS; XMMUYECKOE PaBHOBECHE), TEOPUU U
- MP8 BBISIBJISITH | 3aKOHBI  (T€OpUS ~ XHUMHUYECKOTO
3aKOHOMEPHOCTH U | CTPOEHUSI OpPraHMYECKHUX BELIECTB
NIPOTUBOPEYUS B | AM. byrneposa, TEOpHUs
paccMaTpuBaeMBbIX SIBJICHUSX; AIIEKTPOJINTUYECKONW  TUCCOLMALNHY,
- MP9 BHOCUTH KOPpPEKTHBBHI B | MEPHOIUYECKUIA 3aKOH J.N.
NESTENBHOCTbD, oLleHUBATh | MeHzeneeBa, 3aKkOH COXPaHEHUs
COOTBETCTBHUE pe3yJIbTaTOB | MACCHI), 3aKOHOMEPHOCTH,




LEIsIM, OLICHUBATh pUCKHU
MOCJIEICTBUN ACATEIBHOCTH;

- MP10 pa3BuBath KpeaTUBHOE
MBIIUIEHUE  TpU  PELICHUHU
YKU3HEHHBIX TIpobiieM

0) 0azoBbBIE
HccJie10BaTe/IbCKue
AefcTBUSA:

- MP11 BirageTh HaBBEIKAMU
y4e0HO-UCCIIeIOBATEILCKON U
MIPOEKTHOM J1eATEIbHOCTH,
HaBBIKAMU Pa3peIICHUs
npo0bem;

- MP16 BbIsBISATE IPUUUHHO-
CIIEICTBEHHBIE CBS3H U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOIUTh APTYMEHTHI
JUTS I0Ka3aTeNbCTBA CBOUX
yYTBEPXKACHUI, 3a]]aBaTh
rapamMeTphbl U KpUTEpUU
pelIeHus;

- MP17 ananu3upoBathb
MIOJIyYEHHBIE B XOJI€ PELICHHS
3a/1a4u Pe3yJIbTaThl, KPUTUUECKU
OLICHUBATh UX TIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTs nepeHoCUTh
3HaHUS B [TO3HABATENIbHYIO U
MPaKTUYECKYIO 00JIaCTH
KU3ZHEIESITEIIbHOCTH;

- MP22 ymeTs uHTErpUpOBATH
3HAHUS U3 Pa3HbIX MPEIMETHBIX
o0JjacTen;

- MP23 BEIIBUTATL HOBBIE HJIEH,
TpejJiaraTh OpUrhHaIbHBIC
MOAXOAbI U PEIICHUS

- CIIOCOOHOCTh UX
WCIIO0JIb30BaHUS B
MO3HABATEIBHON U COIMAIbHOU
MIPaKTUKE

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 obJiacTu
HAYYHOI'O NO3HAHUS:
- JIP36  chopMupoBaHHOCTH
MHPOBO33PEHHU,
COOTBETCTBYIOILETO
COBPEMEHHOMY
pa3BUTHUS

HEHHOCTH

YPOBHIO
HayKH 51
00I11eCTBEHHOM NPaKTUKH,
OCHOBAaHHOT'O Ha JAajiore
KYJBTYP, CIOCOOCTBYIOLIETO
OCO3HAaHMIO CBOEr0 MecTa B
MOJIUKYIBTYPHOM MUPE;

- JIP37 coBepIIeHCTBOBAHUE
SI3BIKOBOM M YHUTaTEIbCKOM
KYJIbTYPBI Kak CpencTBa
B3aMMOJICHCTBUS MEXITY
JIIOJTGMU ¥ TIO3HAHUS MUPA;

- JIP38 oco3HaHME ICHHOCTHU

HAy4YHOH JIeSITETbHOCTH,
TOTOBHOCTb OCYILIECTBJIATH
MIPOEKTHYIO u

HCCICOO0BATCIILCKYIO

- [IP68 ymerp 1UIaHUpOBaTH H
BBITTOJTHATH XUMHYECKHH
HKCIEPUMEHT (nmpeBparueHus
OpPraHUYeCKUX BEIIECTB npu
HarpeBaHUU, IOJIyYeHHE ITUJICHA U
A3y4YEHUE €ro CBOJCTB,
Ka4eCTBEHHBIE peaxiu 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-, kapOoHaT- 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;




NeSATEILHOCTh UHIUBUIYAJIBHO U
B I'pYIIIIE;

OBJjajieHHe YHUBEPCAIbHBIMU
yueOHBIMHU MO3HABATEJIbHBIMU
JNeHCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- MP25 Biaagetb HaBBIKaMU
MoJiydeHuss MHPOpMAIUU U3
HCTOYHUKOB  pPa3HBIX  THIIOB,
CaMOCTOSTEJIbHO OCYIIECTBISATh
MOMCK, aHaJIu3,
CHCTEMATU3aLIHIO Hu
HHTEpIpeTanuo  HuHpopMauu
pa3uyHbIX BHJIOB U (OpM
MPEACTABICHUS;

- MP26 co3maBaTh TEKCTBI B
pa3nUYHBIX opMmaTax ¢ y4eToM

HazHauyeHusT wuHQOpMAMK U
LEJEeBON ayIAUTOPHUM, BBIOMpast
ONTUMAJIbHYIO bopmy
MIpEICTaBICHUS "
BU3Yyallu3aluy;

- MP27 OLICHUBATh
JOCTOBEPHOCTb, JIETUTUMHOCTb
nHpOpMAINY, €€ COOTBETCTBUE
IIPaBOBBIM u MOpaJIbHO-

ATUYECKUM HOpMaM,
- MP28 ucnonb3oBaTh cpeicTBa

MH(OPMALIMOHHBIX u
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHN B peleHnn
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpPraHU3alMOHHBIX  33Ja4  C
coOroieHNEM TpeOoBaHU
SPrOHOMHUKH, TEeXHUKHU
0e301IacHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX
U OITHYECKHMX HOPM, HOPM
MH(GOPMAIIMOHHOM

0e30ITacHOCTH;
- MP29 BianeTs HaBBIKAMH
pacro3HaBaHUs U 3alUTHI

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
Hay4HOI'O0 I[IO3HAHWS BEUIECTB 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
CTOPOHBI: MAacCBhlI, o0BemMa
(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(popMaIuy,

nH(}OpMaLMOHHON

0€30MaCHOCTH JIMYHOCTH
OK 04. DpdexTuBHO - JIP2 TOTOBHOCTH k|- [IP68 ymers mnnaHupoBaTh u
B3aMMO/IEIICTBOBATH U CaMOPa3BUTHIO, BBINOJIHATH XUMUYECKUN
paboTaTh B KOJUIEKTHUBE | CAaMOCTOSTEIbHOCTH U | DKCTIEPIMEHT (peBpareHus
U KOMaH/ie CaMOOIIPEICIICHUIO; OpPraHUYeCKUX BEIIIECTB npu

- MP4 oBnanecHue HaBBIKaMU
y4e0HO-UCCIIeIOBATEIHLCKOMH,

HarpeBaHuM, MOJIyYCHHE 3TUJICHA U
A3Y4YEHUE €ro CBOJCTB,




MPOEKTHOM M COIMAJIbHOM
NeSATEeIbHOCTH;

OBjaieHHe YHUBeEpPCAJIbHbIMU
KOMMYHUKATHUBHBIMU
JNeHCTBUSIMU:

0) coBMeCTHasl IeATeJIbHOCTD:
- MP 35 nonumarb Wu
WCIIONb30BaTh  MPEUMYIIECTBA
KOMaHJHOM M HWHAWBUyaTbHON
paboTsr;

- MP 37 npunumMarh uenu
COBMECTHOM JIeSITEILHOCTH,
OpraHU30BbIBATH u
KOOPJAMHHUPOBATH JCHCTBUS TIO
€€ JOCTHKEHMIO: COCTaBJIATh
IJIaH JCUCTBUM, paclpenessiTh
poim C  y4eToM  MHEHHI
YY4aCTHHKOB o0cy)1aTh
pe3yapTaThl COBMECTHOM
padoTHI;

- MP 40 xoopauHupoBaTh u
BBITIONHATE PabOTy B YCIIOBHUSX

peaJlbHOrO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- MP 41  ocymecTBiATh
MTO3UTUBHOE CTpaTeruyeckoe
MIOBE/ICHUE B pa3IMYHBIX
CUTYalusX, MPOSIBIISATH
TBOPYECTBO U  BOOOpa)xKeHHeE,

ObITh MTHUIIMATHBHBIM
OBnajgenne yHMBepCaJbHBIMHU
PeryisiTHBHBIMH e CTBUSIMU:
r) IpUHSATHE Cce0sl W JAPYrux
JIofeit:

- MP58 npuHumaTh MOTHUBBI H
apryMeHThl APYTUX JIoAed mpu
aHaius3e pE3yJIbTaTOB
NeSITeNIbHOCTH;

- MP60 npusHaBath cBO€ IIpaBo
W TpaBO Jpyrux JHOJAEH Ha
OIIIMOKH,

- MP61 pa3BuBarth criocoOOHOCTH
IIOHUMAaTh MUP C MTO3ULIUU
JPYyroro 4ejoBeKa;

KayeCTBEHHbIE peaxuu Ha
aNBJCTU/ABI, KpaxMal, YKCYCHYIO
KUCJIOTY; JleHaTypauusi OEJIKOB IpHU
HarpeBaHWHW, [IBETHBIE  PEAKLUHU
0€eJKOB; IIPOBOJIUTH peaxkuuu
MOHHOTO OOMEHa, ONPEEATh CPEly
BOJIHBIX PAacTBOPOB, KauyeCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT- U
XJIOpU/1-aHUOHBI, Ha KaTHOH
aMMOHUS,; pemarhb
HKCIEpUMEHTAIbHbIE  3aJjaud [0
teMaMm «Metaiel» U «HemeTamnby)
B COOTBETCTBUM C  IpaBWIaMHU
TEXHUKH 0e30MmacHoOCTH pu
oOpalleHUH ¢  BeUlecTBaMH |
1a00paTOpPHBIM 000pyZI0BaHUEM;
IPEJCTABIATh pe3yJbTaThl
XAMHAYECKOTO  JKCIEpUMEHTa B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOILIMX  peakuuil U
(bopMyIHpOBaTH BBHIBOJBI HA OCHOBE
3THUX Pe3yJbTaTOB

OK 07. CogeiicTBOBaTh
COXpaHEHHIO
OKpY’Kalollen cpesl,
pecypcocOepeKeHHUIO,
IPUMEHSTH 3HaHUS 00
M3MEHEHHUH KJINMaTa,
IPUHIUITBI 0EPEXKINBOTO

B o00s1acTH 3K0JI0rHYECKOro

BOCIIUTAHUSA:
- JIP31  chopMupoBaHHOCTH
JKOJIOTUYECKON KYJIBTYpBHI,
IIOHUMaHHe BIIUSIHUS

COMaJIbHO-39KOHOMHNYECKUX
IIPpOLCCCOB Ha COCTOSAHHCEC

- I1P61

MPEACTABICHUS: O
COCTaBJISIOLLIEH

€CTECTBEHHOHAYYHOH KapTUHBI
MHpA, POJIM XHMHUM B TO3HAHUU
SIBJICHUI MIPUPOJIbI, B
dbopMupoBaHUH MBIIUIEHUS u

copMHpOBaThH
XUMHYECKON




IIPOU3BOJICTBA,
3P PEeKTHBHO
JIEUCTBOBATE B
YpEe3BbIYANHBIX
CUTYaLUsAX

NPUPOAHON M COIMAJIbHOMU
Cpeabl, OCO3HaHHUE TII00ATBHOTO
Xapakrepa 9KOJIOTUYECKUX
npobiuewm;

- JIP32 njaHupoBaHWE U
OCYILIECTBJIEHUE JIEUCTBUA B
OKpY’Karolllel Cpelie Ha OCHOBE
3HaHUA LEJIeH  yCTOMYUBOIO
Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HEINPUATHE IECHUCTBUH,
MIPUHOCSAIINX Bpen
OKpY>Karollel cpele;

- JIP34 ymenue nporaHo3upoBaTh

KYJIbTYPBI JUYHOCTH, ee
(byHKIMOHATBHOM IPaMOTHOCTH,
HEoOX0aUMOMH TSt penieHus
MPAaKTUYECKUX 3a1a4 u
IKOJIOTUIECKU 00OCHOBaHHOTO

OTHOLIEHMSI K CBOEMY 3J0pPOBBIO U
MPUPOAHON Ccpenie;

- [IP610 ymeTs cobmonars mpaBuia
HKOJIOTHYECKU 1eJ1eco00pa3Horo
NOBEJICHUA B OBITY W TPYIOBOIi
JESTEIbHOCTH B LIESIX COXPAHEHUS
CBOEr0 3JI0POBbSl M OKpYKaroLen
OPUPOJHON  cpelbl;  YYUTHIBATh

HeOJIaronpusITHHIE OMACHOCTh BO3JICHCTBUSl HA JKUBBIE
3KOJIOTUYECKUE MIOCJIE/ICTBHS | OPTaHU3MBbI ONPEACIICHHBIX BEUIECTB,
NpEANPUHUMAEMBIX  JEHCTBHM, | IOHUMAs CMBICHI IoKa3aress
MpeAOTBPALIATh UX; MpeAesbHON JOMYCTUMOM
- JIP35 pacmupenure omnbiTa | KOHIICHTPALUU
NESTEIbHOCTH  HKOJIOTUYECKOU
HaIpaBJIEHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIEA0BATENbCKOM, MPOEKTHOM
M COLMAJIBHOM ACATEIBHOCTH;
[IK 1.2. TIpoBoauTs - JIP6 oco3Hanue cBoux I1P69 YMETH aHAJIM3UPOBATH
MCCJIEI0BAHMS, IOBEPKU | KOHCTUTYLIMOHHBIX MIPaB U XUMHUYECKYIO uH(pOpMaILIHIO,

U IOCTUPOBKY
re0Ae3MYECKUX
puOOpOB U CUCTEM

o0s13aHHOCTEH, YBaXKEHHE
3aKOHa M MPaBOIOPSAKA;

MP43 caMOCTOATENHHO
COCTABJISITh TUIAH PELICHUS
MPOOJIEMBI C YYETOM
MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHNN;

MP49 naBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTh
KOPPEKTHUBBI B J€ATEIBHOCTbD,
OIIEHUBAaTh COOTBETCTBHE
pe3yIAbTATOB LIEJISIM;

MP50 BrageTsr HaBBIKAMH
MO3HABATENBHOMN pedIeKCuu Kak
OCO3HAHUS COBEPIIIAEMBIX
JEUCTBUI M MBICIIMTEIBLHBIX
MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI

MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHUKOB
(cpencTB  MaccoBoif  MHGpOpManuy,
ceTh VIHTEpHET U apyrue);

- BJaAeTh OCHOBHBIMH METOJaMH
HAyYHOTO TIO3HAHUS BEUIECTB W
XUMHUYECKUX SIBIICHUH (HaOI0/IeHue,
U3MepeHue, AKCIIEPUMEHT,
MOJIEIUPOBAHKE)




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUIJINHBI

2.1. O0bem y4eOHOM TUCHMIIMHBI U BUAbI Y4e0HO0Il padoThl

Bua yueO6Hoil padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHON NPOrPaMMbl AMCHHUILIMHBI 72
B TOM YHCJIC:

OCHOBHOE COJIep:KaHue 64
B TOM YHCJIC:

TEOPETHUECKOE 00yUIeHUE 36
MPAKTUYECKUE 3aHSATHUS 22
8 MOM Hucie: KOHMPObHble pabomuvl 4
71ab0paTOpHBIC 3aHATUS 6
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COIEPKAHUE 5
(conep:kaHue MPUKJIATHOTO MOTYJIsI)

B TOM YHCJIC:

TEOPETUUECKOE 00yUEHHUE 2
MPAKTUYECKUE 3aHATHS 4
IIpome:xxyToyHas arrecranus - 1M depeHuMPOBAHHBbIN 3a4€eT 2




2.2. TemaTu4eckuii 1aH U coAepkanue Jucuuuinabl O1.12 Xumus

HaumenoBanue Conep:xkanue yuye0HOro marepuasa (0CHOBHOE M MPO(decCHOHAILHO OPUEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3/iesioB M TeM JIa0OpATOPHBIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHONH MOLYJIb 4YacoB | KOMIETEHIHH
1 2 3 4
Conepxanue y4eOHOro MaTepuasia 64
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHUH 16
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
OCHOBHBIE XUMHYECKUH 371eMeHT. AToM. Slpo aToma, M30TOMBI. DJIEKTPOHHAS 000JI0YKA. DHEPTreTUUECKHE
XMMHYECKHE NIOHATHSA  |YPOBHH, MOJYpPOBHH. ATOMHBIC OpOMTaiH, S-, P-, d- aneMeHThl. OCOOCHHOCTH paclpeeieHuUs 1
Y 3aKOHBI, CTPOCHUE ANEKTPOHOB MO OpOUTANSIM B aTOMax D3JEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAsS
aTOMOB XMMMYECKHUX  |KOH@Urypanus aToMoB. OCHOBHbIE XMMHUUECKHUE 3aKOHBI
JJIEMEHTOB IIpakTnyeckue 3aHATHSA
IIpakTuyeckass padora Nel. «OCHOBHbIE KOJIMYECTBEHHbIC 3aKOHBI B XMMHHU U PacyeThbl IO
YPaBHEHUSIM XUMUYECKHUX PEAKIHII.
OTHOCUTENbHBIE aTOMHAss M MOJIEKYyJsipHass Macchl. MonsipHass macca. KonmuecTBo BemiecTsa. 1
MaccoBas nons BemecTBa. 3akoH ABoraapo. Mossipasiii 00beM razoB. OTHOCUTEIbHAS TUIOTHOCTD
ra3oB. Pacuerbl MO ypaBHEHHMSIM XHUMHUYECKHX PEAKUUN C HCIIOJb30BAHUEM MAacCCOBOM J0JIU
BEIIECTBA, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIECTBA
Tema 1.2. Coaep:xanue y4eOHOro MaTepuaJa 2 OK 01
Iepnoauuecknii 3akoH | IlpakTHyecKkne 3aHATHS OK 02
u [lepuoanyeckast IIpakTnyeckas padora Ne2. «/3ydyeHne nepuoauuecKuX 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3H CO IK 1.2.
CUCTCMa XUMHYCCKUX |CTPOCHHEM aTOMOBY.
snemenTos JI. H. Ilepuognueckass cucreMa xuMmuueckux snneMmeHToB JI.MI. MenneneeBa. CBsA3b NEPHOIUYECKOIO
MenieneeBa, ux cBsA3b (3akoHa W [IepHOANYECKON CHCTEMBI XUMUYECKHX 3JIEMCHTOB C COBPEMEHHO# TeopHe# CTpOoeHwHs
C COBPEMEHHOi aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHMsS CBOMCTB XHMHUYECKHX JJIEMEHTOB, OOpa3yeMbIX HMH
TEOPHUEN CTPOCHHS MPOCTBIX U CIIOKHBIX BEIIECTB MO rpynnam u nepuoaaMm Ilepuoanueckoi cucrembl. 3HaueHHE 2
aTOMOB MIEPUOJNYECKOI0 3aKOHA U CUCTEMbI XMMUYECKHUX 1eMeHTOB J[.1. MeHeneeBa B pa3BUTUN HAYKH.
VYcTaHOBNIEHHE CBSI3U MEXIY CTPOCHHEM aTOMOB XHUMHUYECKHUX D3JIEMEHTOB U IEPUOIUYECKUM
WU3MEHEHHUEM CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COSAMHEHUN B COOTBETCTBHUHU C IOJIO)KEHHUEM
[Iepnonnueckoil cucrtemsl. PelleHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepu3alulo XHUMUYECKUX JIIEMEHTOB «MeTtajuinyeckiue / HeMeTalJIMuecKue CBOWCTBA
XUMHUYECKUX JJIEMEHTOB B COOTBETCTBUU C HX OJJIEKTPOHHBIM CTPOCHHEM M TIOJOKEHHEM B
MEPUOINYECKON CUCTeMe XUMUYECKUX dsieMeHTOB JI.1. MeneneeBa»
Tema 1.3. Coaepixanue yueOHOro MaTepuaJa 2 OK 01




Crpoenue BemiecTBa
U IIpupoja
XAMHYECKOU CBSI3H.
Mmuoroo6pasue
BEIIECTB

CrpoeHue BellecTBa. XuMu4eckasi CBA3b. BUJIbI XUMUUYECKOM CBS3M (KOBAJIEHTHAs HEMOJIApHAs U
NOJISIpHAs, MOHHAs!, MeTaJlInueckas). MexaHu3Mbl 00pa30BaHUs KOBAaJIEHTHON XMMUYECKOH CBS3U
(oOMeHHBIN u JIOHOPHO-aKLENTOPHBIH). Bonoponnas CBSI3b. BaneHTHOCTSD.
OnexTpooTpuuaTebHOCTh. CTeneHb OKUCIeHUs. MIOHbBI: KAaTHOHBI M aHUOHBI

HpaRTn'{ecmle 3AHATHSA

IIpakTnueckas padora Ne3. «CtpoeHue BellecTBa U IPUPOAA XUMUUECKOHN CBSI3N».
JleMoHCTpanusg Mojenell KPUCTAJUIMUECKUX PEeUIeTOK: HMOHHOW (XJIOpWJ HATpus), aTOMHOU
(rpaduT M anmaz), MONCKYISIPHOW (YIJIIEKUCIBIN Ta3, MOJ), METAJUTMYECKON (HATpuil, MarHui,
Menb). Pemenne mpakThyeckuX 3aJaHUN Ha COCTaBJICHHE B3JIEKTPOHHO-rpaduueckux (Hopmy
251eMeHTOB 1—4 nepuooB

Tema 1.4.
Knaccudukanus, n
HOMCHKJIATypa
HEOPraHUYECKUX
BEIIECTB

Coaep:xxanue y4eOHOIro MaTepHuaJia

Knaccudukanus Heoprannyecknx BemecTB. HoMeHkIaTypa HEOpraHMYeCKUX BEIIeCTB (OKCHIBI,
TMJIPOKCUBI, KHCIOTBI, COJM). BelrecTBa MOJIEKYJISIPHOIO M HEMOJEKYJISPHOTO CTPOCHHMS.
ArperaTHple COCTOSHHMS BemiecTBa. Kpucramimueckue © aMop(HBIE BEIIECTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTANIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIpHas,
MOHHAsl, METaJJIN4YecKasi). 3aBUCUMOCTh CBOWCTBA BEHIECTB OT TUIIA KPUCTAIINYECKON PEIIETKU

IlpakTH4yecKkue 3aHATHSA

IIpakTnueckas padora Ned. «HomeHknaTypa HEOpraHMUECKUX BEIIECTBY.

Pemienue nmpakTuyeckux 3alaHui 1o Kiaccu(pUKaMKU, HOMEHKJIATYpe U XUMUYECKUM (opMyiaM
HEOpPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB (yrapHBIN ra3, yrieKUCIbli ra3, aMMuak, ramieHas
U3BECTb, HETAIIEHAs U3BECTh, IUTHEBAsI COJIA U APYTUX): HA3BAHUS BELIECTB IO MEXIYHAPOIHON
(MIOITAK) unu TpuBHaIbHON HOMEHKJIATYpe U COCTaBlieHHE (OPMYJIbl XMMHUYECKHUX BEIIECTB,
olpe/ieieHue  NMPUHAUIEKHOCTH K  kiaccy. [lomck  uHpOpManuum 1O  Ha3BaHMAM,
UICHTUPUKATOpPaM, CTPYKTYpHBIM (GopMmysaM. AHalIN3 XUMUYECKONH MH(OpMAaLNU, MOTydaeMoi
13 Pa3HbIX UCTOUYHUKOB (CPEJCTB MAaccOBOM nH(popmanmu, cetb IHTEpHET U ipyrue)

OK 01
OK 02

Tema 1.5.
Tunel XUMHYECKUX
peaxuuii

ConepxaHue y4eGHOro MaTepuaJjia

Xumnyeckas peakius. Knaccudukanyss XuMUYeCKUX peakliuii B HEOpraHM4eCKON U OpraHyecKoi
XUMHH. 3aKOHBI COXPAHEHMsSI MAacChl BEIIECTBA, COXPAHEHUs M IPEBPALICHUS DSHEPIUU IIpU
XUMHUYECKUX peakuusx. OKHUCINUTEIbHO-BOCCTAHOBUTENIbHBIE peakUuu (YpaBHEHMSI OKHCICHHS-
BOCCTAQHOBJICHUS, CTEIIEHb OKUCIEHUs, OKHUCIHUTEIb MW BOCCTAHOBUTEIb, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMM B MPUPOJE, MPOM3BOJACTBEHHBIX IPOIECCaX U KU3HEACATEIbHOCTH
OpraHU3MOB)

OK 01

Tema 1.6.
CKOpOCTh XMMUYECKUX
peakuuii. XuMHU4eCcKoe

ConepxaHue y4eGHOro MaTepuaJjia

CKOpOCTL peaKkiun, €€ 3aBUCUMOCTL OT PA3JIMYHBIX (I)aKTOpOBZ npupoabl pearupyromux BEUICCTB,
KOHIOCHTpAMK pCarupyrommnx BCIICCTB, TEMIICPATYPhlI U IJIOIIAANU peaKHI/IOHHOﬁ ITOBCPXHOCTH.

OK 01
OK 02
K 1.2.




paBHOBECHE

TernoBbie 3(pPeKThl XMMUYECKHX pEeaKIHid: 3K30- M 3HAOTepMUYeckHne peakiuu. OOpaTtumsbie
peakiuu. XuMudeckoe paBHoBecue. MDakTopbl, BIHAIOLIME HA COCTOSHUE XUMHUYECKOTO
paBHOBecHs (KOHIIGHTpALlMs PEAreHTOB WJIM TPOJYKTOB PEaKIUH, TaBJICHUE, TEMIIEpPaTypa).
[Tpuniun Jle [latense

HpaRTn'{ecmle 3AHATHSA

IIpakTnuyeckass padora NeS. «BnusnHue pa3nuyHbIX (AKTOPOB HA CKOPOCTH XUMHUYECKOU
peakuum.

Pemienue npakTUKO-OpUEHTHPOBAHHBIX 33JJaHUN HA aHATU3 (PAKTOPOB, BIMSAIOLINX HA U3MEHEHHE
CKOPOCTH XMMHUYECKON PEaKLMH. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON pEaKLMU OT IIPUCYTCTBUS
KaTaau3aTopa Ha IIPUMEPE pa3iIOoKEHUs IIEPOKCUIA BOJOPOIa € IOMOIIBIO AMOKCHA MapraHua u
Karajaspl. PellleHne INpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha IpUMEHEeHHe npuHuuna Jle-
[ITaTenbe nus HAXOXKACHUS HAIIPABICHUS CMEIICHUS PAaBHOBECHS XMMUYECKON PEAKLIMHA U aHAJIU3
(akTOpOB, BIMSAIOIUX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS

Tema 1.7.

PactBopsl, Teopus
ANEKTPOIUTUYECKON
JUCCOIMAlMU U MOHHBIN
oOMeH

Coaep:xaHue yueOHOro MaTepuaJia

PactBopsl. Buasl pacTBOPOB 10 CojiepKaHUIO PAaCTBOPEHHOTO BemiecTBa. PactBopumocts. [loHsaTHe
0 JHCIEPCHBIX cucTeMax. VCTUHHBIE W KOJJIOMIHBIE pacTBOpbl. MaccoBas [10Jsl BEIIeCTBa B
pactBope. [lonsrue o BomopoaHom nokasarene (pH) pactBopa. DiaeKTpouTHYECKas AUCCOIMAIIHS.
CuiibHBIC U CJIa0BIE SJICKTPOJIUTHI, HEANEKTPOJIUTHI. Peakiinu noHHOro oOMeHa

JlabGopaTopHble 3aHATHUS

JlabopaTopnas padora Nel «IIpurorosneHnue pacTBOPOBY.

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

OK 01
OK 02
OK 04
OK 07
K 1.2.

KontpoabHnas padora 1 CtpoeHue BeliecTBa 1 XMMUYECKHE peakiuu (1o paszaeny 1)

Pa3nen 2. Heopranmnuec

Kasd XUMHUA

10

Tema 2.1.

Coaep:xanue yueOHOro MaTepuaJia

DU3NKO-XUMHYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIISCTB

Mertamel.  [lonoxxenue wetawioB B Ilepronndeckodl CHCTEME XHUMHYECKHX SJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiuioB. O0mue Gpuznyeckue CBOMCTBa
MeTauioB. CIulaBel METaUIOB. DJIEKTPOXUMHUYECKUN PsIi HANPSHKEHUH METAUIOB. XUMHUYECKHE
CBOMCTBAa BaKHEWIIMX METAJJIOB (HATPUM, Kajaui, Kalbl[Ud, MarHui, allOMUHUNA, LUHK, XpOM,
KeJe30, MeJlb) U UX coenuHeHni. O0mme crnoco0bl morydeHus MetayiioB. [I[puMeHeHne MeTamion
B OBITY U TEXHHUKE

Hemeramnsl. [lonoxxenne HemeramioB B [lepnoandeckoil cucreMe XMMU4ecKnx 31eMeHToB [

OK 01
OK 02
OK 04
K 1.2.




MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DHU3NYECKHE CBONCTBA HEMETAILIOB. AJUIOTPOIHS
HEMETa/UIOB (Ha TpHMeEpe KHUCIopoja, cepbl, Gocdopa u yriepoma). XMMHUUECKHE CBOWCTBA H
MIPUMEHEHHE BAKHEHIIIMX HEMETAIUIOB (TaJIOTEHOB, CEephl, a30Ta, pocdopa, yraepoaa u KpeMHUs) U
WX COeQUHEHUN (OKCHJIOB, KHUCIOPOACOJCPKAIMUX KHUCIOT, BOJOPOJIHBIX COCIMHECHHIN).
[IprmeHeHne BaXHEUIINX HEMETAJUIOB U UX COCIMHEHUN

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHMX BELIECTB (OKCHUI0B, I'MJIPOKCHUIOB,
KHCIIOT, coied u 1p.). ['eHeTnueckas CBSI3b HEOPraHMYECKHUX BELIECTB, MPUHAMISKALUX K
pasIMYHbIM KjaccaM. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB NPOCTBIX BELIECTB, BOAOPOAHBIX
COEJIMHEHM, BHICIINX OKCHJIOB U TUAPOKCUIOB

HpaRTn'{ecmle 3AHATHSA

IIpakTnyeckas padora Ne6. «OU3NKO-XUMUYECKUE CBOMCTBA HEOPTAaHUUYECKUX BEILIECTBY.
CocraBiieHre ypaBHEHUN XUMUYECKUX PEaKLUN C y4aCTUEM IIPOCTHIX U CJI0KHBIX HEOPraHUUECKUX
BEIIECTB: METAJIOB U HEMETAJJIOB; OKCHUJIOB METAIIJIOB, HEMETAUIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIOT, OCHOBAaHUM U aM(OTEPHBIX TUAPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOHCTBA.

Pacuérel Maccel BemecTBa Wi 00bEMa ra30B MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAcce HIIH
00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00bEMaA, KOIWYECTBA
BELIECTBA) MPOAYKTOB pEaKLUU, €CIM OJHO U3 BEILECTB MMEET NpuMecH. PerieHue mpakTuko-
OpUEHTUPOBAHHBIX 33JaHMI HA CBOWMCTBA, COCTaB, MOJyYeHHE M OE€30MacHOE HCIOIb30BAHHUE
BAKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPOPECCHOHAIBHOM EATEIbHOCTH YEJI0BEKa

Tema 2.2.
Wnentuduxanus
HEOPraHUYECKHX
BEIICCTB

Coaep:xaHue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHSA

JlabopaTopuas padora Ne2 «nentudukainys HEOPraHMUECKUX BEIIECTBY.

Pemenne skcreprMEHTANBHBIX 33/1ad N0 XUMUYECKHMM CBOMCTBAM METaJUIOB M HEMETAIJIOB, MO
pacro3HaBaHUIO M TIONYYEHUIO COCIUHEHWH METAJUIOB W HEMETauIOB (B3auMoJIEHCTBHE
THIPOKCHIA aIOMUHHUS C PAacTBOpAaMHU KHCIOT W Imeioueil,). neHTudukanus HeopraHHYeCKUx
BCIIECCTB C MHCIIOJIIB30BAHHUEM UX (1)I/I3I/IKO-XI/IMI/I'-I€CKI/IX CBOI\/JICTB, XAapPaKTCPHBIX KAYCCTBCHHBIX
peakuuii. KadecTBeHHble peaknuu 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)

Pa3pnen 3. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHH

o

Tema 3.1.
Knaccudukanus,
CTpOCHHE
HOMEHKJIaTypa

n

Conep:kanue y4eOHOTro MaTepuaJa

IIpenMer opraHmdyeckod XMMHHU: €€ BO3ZHUKHOBEHHUE, Pa3BUTHE M 3HAYEHHE B MOJIYYEHHHM HOBBIX
BEIIECTB W MarepuanoB. Teopus CTpoeHus opraHnyeckux coenuHeHuii A.M. byrneposa, eé
OCHOBHBIE MON0KeHUs1. CTPYKTYpHbIe (OPMYIIbl OpraHMYecKuX BemecTB. 'omosorus, nsomepusi.

OK 01




OpTraHU4YCCKUX BCIICCTB

XUMHYECKas CBSA3b B OPraHUYECKUX COCIUHEHUSAX: KPATHBIE CBS3U, G- U TT-CBSA3H.

IIpencraBnenne o KiIacCUpUKALMKU OpPraHWYECKUX BemlecTB. HoMeHKIaTypa OpraHu4ecKkux
COEMHEHMH (CUCTEMAaTUYECKasl) U TPUBUAIbHBIE HA3BAHUS BAXKHEMILIMX MPEICTABUTENIEH KIIACCOB
OpPraHUYECKUX BELIECTB

HpaRTn'{ecmle 3AHATHSA

IIpakTnueckas padora Ne7. «HomeHknaTypa opraHM4eCKUX BELIECTBY.

O3nakomiieHHe ¢ oOpa3laMM OpPraHMYEeCKMX BEILEeCTB M MaTepuajaMd Ha HUX OCHOBE,
MO/JICIIMPOBAaHUE MOJICKYJl OPTaHMYECKUX BEIIECTB, HAOIIOJACHNE U ONMCAHHUE JIEMOHCTPALIMOHHBIX
OIBITOB IO IIPEBPAILEHUIO OPraHMYECKUX BEIIECTB IIPU HarpeBaHuu (IJIaBlieHUE, OOyIIMBaHUE U
ropenue). CocTaBaeHHE MOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIJI OPraHUYECKUX BEILECTB
OTJIENBbHBIX KJIACCOB, UCIOJIb3Ysl X Ha3BaHUS 10 CUCTEMATUYECKON U TPUBUAIILHOM HOMEHKIIATYype
(oTMIIEeH, ameTWwieH, TIHLIepuH, (eHoN, (GopManbaerui, YKCyCHas KHCIIOTa, TJUIHH). Pacuers
npocteiniel (opMysbl OpraHMuecKOM MOJIEKYJIbl, HCXO0JIsl U3 3JIEMEHTHOI0 cocTana (B %)

Pa3nen 4. Yraesoaopon

bl

10

Tema 4.1.
VYTII1eBOAOPOIBI U UX
MPUPOJTHBIC HCTOYHUKH

Conep:xanue yueOHOro Marepuasa

[IpenenbpHble YrieBOAOPObI (AKaHbI): COCTaB U CTPOSHUE, TOMOJIOTMUECKUN psii. MeTaH u 3TaH:
COCTaB, CTpoeHue, (PU3MYECKHEe U XUMHUUYECKHE CBOMCTBA (PEaKIMW 3aMEIICHUs M TOpPEHUs),
MIOJIy4YCHUE U IPUMEHEHUE.

HenpenenbHble yrieBogopo/ibl (aIKEHbl, alKaJAUEHbI, aJTKUHBI).

AJKEeHBI: COCTaB M CTPOEHHUE, TOMOJOTHYECKHM psaf. OTUIEH W TNPONMIIEH: COCTaB, CTPOCHHUE,
¢u3nyecKkue U XMMHUYECKHE CBOMCTBA (peaklUMM THAPUPOBAHMSA, TaJIOTEHUPOBAHUS, TUIpATalluy,
OKHCJICHHS U TOJIMMEPU3aLIUH ) TOTydeHNE U TPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u mermnOyranuen-1,3, XMMHYECKOE CTpOEHHE, CBOMCTBA (peaxius
MOJIMMEPU3aLMH ), TPUMEHEHHUE (11 CHHTE3a IPUPOTHOTO U CHHTETHUYECKOTO KaydyKa U pe3UHBI).
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psAJl. AIIETUIIEH: COCTaB, XUMUYECKOE
cTpoeHue, (U3NYeCKHe M XUMHUYECKHE CBOMCTBa (peakluu THAPHUPOBAHUS, TaJIOTEHUPOBAHUS,
rupaTallii TOpeHusl), MOJIy4eHUEe W MPUMEHEHHE (MCTOYHHMK BBICOKOTEMIIEPAaTypHOrO IJIaMEHU
JUISL CBApKU U PE3KU METAJUIOB)

ApomMartudeckue yriaeBoaopoisl (apeHsl). beHson u Tomyon: coctaB, cTpoeHue, (GunUecKue u
XMMUYECKHE CBOMCTBA (peakiuy TaJOreHUpOBaHUS W HUTPOBAHUSA), MOJyYEeHHE U MPUMEHEHHE.
TokcuuHOCTh apeHOB (BIUSHUE OEH30JIa Ha OpraHU3M 4YesloBeka). ['eHeTnueckas CBSI3b MEXIY
YTJIEBOIOPOIaMHU, IPUHAIICKAIMMHU K PA3IMYHBIM KJIaccaM.

[IpupoaHble HCTOUHUKH YTIeBOA0poAoB. [Ipupoanslil ra3 u nomytHsle HeQTAHbIE ra3pl. HedTh 1
e€¢ mnpoucxoxzaeHue. CrocoObl mnepepalOTKM HEPTH: NEperoHkKa, KPeKUHr (TEpPMUYECKUH,
KaTaauTHueckuit), nuponuns. [IponykTel nepepaboTku He(TH, X PUMEHEHHUE B MPOMBIIIEHHOCTH

OK 01
OK 02
OK 04
IIK 1.2.




u B ObITy. KaMeHHBIH yTrosib U IPOIYKTHI €ro nepepaboTKu

Tema 4.2.
DOHU3HKO-XNUMHUYECKHE
CBOMCTBaA
YTJIEBOJIOPOIOB

Coaep:xaHue y4eOHOIro MaTepuaJia

JlaboparopHble 3aHATHA

JlabopaTopnasi pabora Ne3 «CBoiicTBa yrieBoiopoa0By.

TpuBuanpHas W MexAyHapoAHass HOMEHKIJIATypa, XUMHUYECKHUE CBOICTBA, CIOCOOBI MOIYYEHHS
yriieBoaopoaoB. [losiydyeHune sTuiieHa M U3y4EHHE €ro CBOMCTB. MOAEIMpPOBAaHHE MOJEKYJI U
XUMHUYECKUX IPEBPALICHUIN YIIeBOJOPOIOB (HAa MpUMEpe 3TaHa, STWICHA, alleTUJeHa U Jp.) U
raJIOr€HONPON3BOAHBIX

OK 02
OK 04

Pasznea 5. Kucaoponoco

JAeprKale OpraHndecKkne coeTnHeHus!

14

Tema 5.1.
Cnuptel. Genon

Copep:kaHue y4eOHOTr0 MaTepuaa

[IpenenpHBIC OHOATOMHBIE CIUPTHI (METAHOJ M 3TAHOJN): CTPOCHUE, (PM3MUSCKUE WU XUMUYCCKUE
CBOMCTBa (peaklUMU C AKTUBHBIMH METAJUIAMU, TaJIOr€HOBOAOPOJAaMH, TOPEHHUE), MPUMEHEHUE.
Bonopoaneie cBA3M MeEXAy MOJEKyJIamMu CHUpTOB. DU3HOIOrMYECKOe [EUCTBUE METaHOJA M
3TaHOJIa Ha OPTraHU3M YEeJIOBEKA.

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

®enon. CtpoeHue MONEKYJbI, (PU3WYECKHEe W XUMHUYECKHEe CBoOicTBa (heHosia. TOKCHYHOCTH
(benona, ero pusnonornyeckoe AecTBHE HAa Opranu3M uenoseka. [Ipumenenne denona

OK 01
OK 07

Tema 5.2.

ATbJEruabl.
KapOoHoBBIE KUCTOTHI.
CrnoxHble 3¢pupbl

Conep:xaHue yueOHOro MaTepuaJa

Anpnernsipl M KeToHbl ((hopMaybleruj, aueTaabAeru], aleToH): CTpOeHHe, (U3NYEecCKue U
XUMHUYECKHE CBOMCTBa (peaklUH OKUCIEHHS W BOCCTAHOBJICHMS, KAaYECTBEHHBIE pPEAKIINH),
IIOJIyYE€HUE U IPUMEHEHHE.

OnIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHMHAsi W YKCYyCHash KHUCIOTHI):
CTpoeHue, (QU3MUecCKue M XHMMHYECKHe CBoicTBa (00mMEe CBOWCTBA KHUCIOT, peaKIHs
sTrepudukanym), TMonydeHue U mpuMeHeHue. CTeapuHOBass U OJEUMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJHM BBICIIUX KapOOHOBBIX KHUCIIOT, 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.
Yriesoasl

Coaep:xxaHue yueOHOro MaTepuaJia

VYrneBonpl: cocTtaB, KiaccudUKaIUs YIriIeBOJOB (MOHO-, JW- W Toaucaxapuisl). [mrokoza —
MPOCTEHIINIT MOHOCAaXapua: OCOOCHHOCTH CTPOCHHSI MOJEKYINbI, (U3MYECKHe U XUMUYECKUE
CBOMCTBa TUIIOKO3bl (B3auMmogenictBue ¢ ruapokcuaoM wmeau (II), okucienne amMMuadyHbIM

OK 01
OK 02
OK 04




pactBopoM okcuna cepedpa (I), BocctaHOBIIEHHE, OPOKEHUE TIIFOKO3BI), HAXOXKICHUE B MPHUPOJIE,
MPUMEHEHHE TJIIOKO3bl, OHOJIOTMYECKAsh pOJIb B IKM3HEACATCILHOCTH OpraHM3Ma 4YelIOBeKa.
dorocunTe3. PpyKTO3a KaK H30MEP TIIOKO3HI.

Caxapo3a — TpeICTaBUTENb JHCAXapUIOB, THAPOJHM3 Caxapo3bl, HAXOXJICHHWE B MPHUPOAC U
MIPUMCHCHHE.

[Tonmcaxapuapl: Kpaxmajl M IE/UII0JIO3a KaK MPUPOAHBIC MHoauMepbl. CTpoeHHE Kpaxmalia M
[[EJUTIONIO3BI, (PU3NIECKIE U XUMUYECKHE CBOMCTBA KpaxMana (THAPOJIN3, KaYeCTBCHHAS PEaKIIHsI C
HOIOM)

Tema 5.4. Coaeprxanue yueOHOIro MaTepuaJa 4 OK 01
Dusuko-xumuueckue  |IpakTuyeckue 3aHATHS OK 02
CBOWCTBA IIpakTnueckass paGora Ne8. «HomeHknarypa KHCIOPOJOCOAEPKAIIUX  OPraHUYECKUX OK 04
KHMCJIOPOJOCOAEPKALLUX | COETUHEHUI.
OpPTraHU4YeCKUX TpuBuanpHas W MexAyHapoAHass HOMEHKIATypa, XUMHUYECKHUE CBOICTBA, CIOCOOBI MOIYYCHHS 2
COCZIMHECHHUI CIHPTOB U (EHOJIOB, KAPOOHOBBIX KHCIOT M 3(UPOB, adbACTHIOB U KeTOHOB. COCTaBJICHUE CXEM

peakuuii (B TOM YHCIE€ TO TNPEUIOKEHHBIM LEMOoYKaM MPEeBpaIleHH), XapaKTepU3YIOIINX

XMMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKALUX OPraHUUYECKUX COETMHEHUM

IIpakTnueckas padora Ne9. «Xumuueckue U (pU3MUECKHEe CBOWCTBA KHCIOPOIOCOIEPKAIIMX

OpPTaHUYECKUX COCTUHECHUSY.

[IpoBenenue, HaOMIOACHHE W ONHCAHUWE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,

Ka4eCTBCHHBIC PEaKIIMU OJHOATOMHBIX CHHPTOB (OKHCiIeHHe 3TaHoia okcuaoMm weau (1)), 2

MHOTOaTOMHBIX CIIHUPTOB (B3auMojelcTBUE ruiepuHa ¢ ruapokcuaoM menu (l1)), ampaerunmos

(okuCneHHe aMMHa4YHbIM  pacTBopoM okcuma cepedpa(l) wu  rumpokcumom wmemm (1),

B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), M3y4eHHE CBOMCTB pacTBOPA YKCYCHOM KUCIIOTHI
Pa3nen 6. A3oTconep kaiye opranudeckue coelMHeHus1 4
Tema 6.1. Coaepxanue y4eOHOro MaTepuaa 4 OK 01
AMMWHEL. AMUHBI: METUJIAMHH — MPOCTEUIIMN NpPEACTaBUTE]Ib aMHHOB: COCTaB, XMMHUUYECKOE CTPOECHHE, OK 02
AMMHOKHUCIOTHI. (bu3nuecKre U XUMUYEeCKHe CBOMCTBA, HAXOXKIECHUE B IPUPOJIE. OK 04
benku AMWHOKHCIOTHl Kak aM(OTEpHbIE OpraHWYecKue coenuHeHus. DU3NYecKkne M XUMHUYECKHE

CBOWCTBAa AaMHHOKHCIOT (Ha mpuMepe TIiulMHa). buonornyeckoe 3HaueHHE AaMUHOKHCIIOT. 2

[TenTuae!.

benku kak mpupoaHble noiauMepsl. IlepBuyHas, BTOpUYHAs M TpeTHUYHas CTPYKTypa OEJKOB.

XUMHYeCcKHe CBOMCTBA OEJIKOB: THIPOJIN3, ACHATYpallus, KaYeCTBEHHbIE peaklluy Ha OeKu

IIpakTHYecKHe 3aHATHA

IIpakTnyeckas padora Nel0. «CBoiicTBa a30TOCOAEPKAIMX OPIrAHUUECKUX COEAUHEHUI». 2

du3nyeckre U XUMHUYECKHE CBOMCTBA aMHHOB (peaKuI/m C KHUCJIOTaMH U FOpeHI/ISI) 1 aMHHOKHUCJIOT




(ma mpumepe raunuHa). HabmioneHwe W ommcaHue JAEMOHCTPAIMOHHBIX OMBITOB: JICHATYpaIlus
OCJIKOB IIPH HArpeBaHUH, IBETHHIC PEAKIIUN OCITKOB

Pa3pnen 7. BeICOKOMOJIEKY /IS PHbIE COCAUHEHHUSA 2
Tema 7.1. Coaeprxanue yueOHOIr0o MaTepuaJa 2 OK 01
[TnacTmacchsl. IIpakTHyeckue 3aHATHSA OK 02
Kayuyku. Bonokna IpakTuuyeckas padora Nell. «Cunte3, aHanu3 M KiIaCCU(PUKAIMSI BBICOKOMOJECKYIISPHBIX OK 04

COCTUHEHUN ) IIK 1.2.

OCHOBHBIE TOHSTHS XHMHU  BBICOKOMOJIEKYJSIDHBIX  COCAMHEHH: MOHOMEp, MOJIUMeEp,

CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALIUY, CPEHAS MOJIEKyJIsApHas Macca. OCHOBHbIE METO]IbI

CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTMHEHUI — MOJIMMEpHU3alts U MOJIUKOHICHCALIUS. 2

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

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

CHUHTETHYECKHEe Kayuyyku (OyTaJMeHOBBIN, XJOPOINPEHOBBIH UM  HW3ONPEHOBBIN); BOJIOKHA

(HaTypanbHble (XJIONOK, WIEpCTh, MWIENK), HMCKYCCTBEHHbIE (AlleTaTHOE BOJIOKHO, BHCKO3a),

CHUHTETHYECKHUE (KaIlpOH U JaBCaH)

KonTpoabHasi padora 3 CTpykTypa U CBOWCTBA OPraHMUYECKUX BEIIeCTB (110 pas3jaeaam 3-7) 2
IIpodeccuoHaIbHO OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOTYJI5) 6
Pa3nes 8. Xumusi B ObITY M IPOM3BOJACTBEHHOI JeSITEJIbHOCTH YeJIOBeKa 6 OK 01
Tema 8.1. Cojaep:kaHue y4e0HOro MaTepuaa 6 OK 02
XnuMuyeckue IIpaBuia 5KOIOrHYECKH 11E€IECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOH JESTEIBHOCTH B LIEAX OK 04
TEXHOJIOTHH COXpaHEHHS CBOETO 3JI0POBbS M OKPYXAIOIIEH NMPUPOIHONW Cpeibl, ONMAaCHOCTh BO3JCHCTBUS Ha OK 07
B TIOBCEIHEBHOI KHMBBIE OpPraHU3Mbl OPraHUYECKHX BEIIECTB OTIENIBHBIX KIJACCOB (YIJI€BOIAOPOAbI, CHUPTHI, IK 1.2.
U MPOQECCUOHANIBHON | ()CHOJIBI, XJIOPOPTaHMYECKHE TMPOU3BOJHBIC, ANBJCTHIBI W J1p.), TOKa3aTeidb MpPeAeiIbHO
JEATEIbHOCTH YEJI0BEKA | TOMYCTUMON KOHIIEHTPALMH U €r0 UCIOIb30BaHHUE.

Pone xumMum B oOecrieueHHWH HKOJOTHYECKON, SHEPreTHUYECKOW M THINEBOW OE30MacHOCTH,

Pa3BUTHM MEAULIMHBI, CO3JJaHUN HOBBIX MaTepHaJoB (B 3aBUCMMOCTH OT BHJ1a TPO(PecCHOHATBHOM 2

JeSITeTbHOCTH ), HOBBIX UCTOYHHUKOB YHEPTHHU (IbTEPHATHBHBIE UCTOYHUKHN dHeprun). [loHsTHe o

Hay4YHbIX METOJIaX TO3HAaHUS BEIIECTB M XUMHUecKuX peakuuil. IlpencraBnenuss o0 obmmx

HAYYHBIX MPHHIUIAX MTPOMBIILICHHOTO TIONYYEeHUS BaKHEHIINX BemecTB (Ha TpuMepax

MIPOM3BO/ICTBA AMMHUAKa, CEPHOI KHCIIOThI, METAHOJIA).

Xumusi W 370pOBbE UEIIOBEKAa: IMpaBHJja OE30MacHOTO WCIIOJIB30BaHUS JIEKApCTBEHHBIX

IpernaparoB, OBITOBOM XMMHHU B TIOBCEHEBHOM KHU3HU

IIpakTHYecKHe 3aHATHA

IIpakTuyeckass padora Nel2. «lIpuMeHeHHE XMMHUYECKHX BEIIECTB M TEXHOJOTHH C Y4ETOM 4

Oymyuieit mpodecCHOHATBHON ASSITENEHOCTI.




Pemenue keiic-3ajjay Mo TeMaM: MHIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOIO MHUTAHMUS,
BaKHEHIINE  CTPOUTENIbHbIE M  KOHCTPYKLUHMOHHBIE  MaTepuaibl, CEIbCKOXO3SICTBEHHOE
MPOU3BOJICTBO, KPAacKH, CTEKJIO, KepaMuKa, MaTrepuaibl I 3JIEKTPOHHUKH, HaHOMAaTepUalbl,
TEKCTUJIbHBIE BOJIOKHA, HWCTOYHUKMA DHEPIHH, OpPraHWdYecKue W MHUHEpalbHblEe YH0OpeHus,
JIEKAPCTBEHHBIE U KOCMETUUYECKHE MpEerapaThl, OBITOBAsI XUMHUSI, MaTepUalIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBnenne pe3ynbTaToB pelIeHus Keiic-3a1ad B hopMe MUHU-A0KIIAAa (JIOIyCKaeTcs
HCIO0JIb30BaHUE TpaduYecKUX U MPE3EHTALMOHHBIX MATEPHAIIOB)

IIpomexyTouyHas aTTecTanys N0 JUCHUILINHE (MU depeHuHPOBAHHBINI 3a4€T)

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.

- McTopus mBEACKON CIIUYKMU.

- 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.



- DKOJIOTMYECKNE aCIIEKTHI UCIIOJIBb30BaHUS 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:

- mpo0OJeMHOe 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 HATMYUs Y4eOHOT0 KaOMHETa XUMUMU.
ObopynoBanue yueOHOro kabuHeTa:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY CTY/ICHTOB;

- pabodee MecTo MpernoaBaTes;

- TUJAKTUYECKU KOMIUICKT YIEeOHO-HATJISITHBIX TTOCOOHH 110 AUCITUILIHHE,

- MyJTbTUMEAUIHBIC CPEACTBA OOYICHHS 110 JUCITUTIINHE;

- 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  u3AaHuii, 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'. OGmias xumus B TecTax, 3ajadyax, yrpaxHECHUsX.
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 ki1.: KorTponpHbie 1 TpoBepodHbIe padboThl K yueOHuky O.C. ['abpuensna
HNuTepHer-pecypebl

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

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

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

www. hvsh. ru (xkypHaI «XHUMHSA B IIKOJIE ).

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 1.2. [IpoBOaUTH UCCIEAOBaHNS, Tema 1.2 DKCIepTHOE
MOBEPKHU U FOCTUPOBKY I€0AC3UUECKUX Tema 1.6 HaOIoIeH1e
MPUOOPOB U CUCTEM Tema 1.7 BbIITOJTHCHU
Tema 2.1 71ab0paTOPHBIX padoT,
Tema 4.1 KOHTPOJIbHBIX padoT,
Tema 7.1 BBITIOJTHEHHE
Tena 8.1 TECTUPOBAHUS U

MPAKTUYECKHUX paboT




