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Pa6ouas nporpamma yueOnoit nucuummnsl OJ].12 «XUMUS» pazpaboTana Ha OCHOBE:
- 3akoHa P® ot 29 nekadps 2012 r. Ne 273-®3 «0O6 obpazoBanum B Poccuiickoi
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
U3MeHEeHUN B (enepaiabHBI TOCYJapCTBEHHBINM 00pa3oBaTeNbHBIA CTaHIAPT CPETHETO
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 MunuctepctBa mnpocBemnieHuss Poccun ot 23.11.2022 Ne 1014 «O06
yIBEpXKACHUU  (enepaibHON  00pa3oBaTEeNbHOM MpOrpaMMbl  CPEAHETO  OOIIEro
00pa3oBaHUsNY;

- IpuMepHoW pabodeil mporpaMMmbl 00I1I€00PAa30BATENBHON JAUCHUIUIMHBL « XUMUS»
(6a30BbIi YpOBEHB) 11 TPO(eCcCHOHABHBIX 00pa30BaTEIbHBIX Opranu3anui (0700peHo
Ha 3acenanuu [lemaroruueckoro copera ®I'bOY 1O UPIIO nporokosom Ne6/2025 ot
«18» ampens 2025 rona).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuit 'AY
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JUCHUTIJINHBI

1.1 Ob6aacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamma yueOHoO¥ nucuurmuael OJ[.12 «XuMmus» SBIsSE€TCA YacThIO
OCHOBHOI 00pa3oBarenbHOM MporpamMmbl B cooTBeTCTBUM ¢ PI'OC 1o crnenuaibHOCTH
CIIO 21.02.20 IIpuknanHas reoje3ust Ha 6a3e OCHOBHOTO 0OIEro 0Opa3oBaHUsI.

1.2 Mecto y4eOHOM AUCUMIUIMHBI B CTPYKType OCHOBHOM 00pa30BaTe/bHOM
MporpaMMBbl:

YueOnas gucrmumnHa  OJ1.12  «Xumwus» sBiasercs  yuyeOHOW — IHUCHUTUTMHOMN
oOs3aTeNbHOM  TMpeAMETHOW  oOmacth  «EcTecTBEHHO-Hay4yHble  MPEIMETHD»
denepanbHOrO0 rocyAapCTBEHHOTO 0Opa30oBaTENIbHOTO CTaHAapTa CpPEeJHEro OOLIero
oOpa3oBaHus.

1.3 Heau m 3agaum y4eOHO# AUCHUIIMHBI — TPeO0OBaHMS K Ppe3yJbTaTam
OCBOEHUSI YUeOHOH TUCIUIJIMHBI:

[lenapto ocBoeHMsT OOydarOmMMUMHUCS cojaepkanust yueOHow mucuurmuimabl OJ].12
«Xumusi» B cootBeTcTBUM ¢ TpeboBanusimu OI'OC cpegnero obiero obpasoBaHUs
SIBJISICTCSL:

- (QopMHupoBaHUE CHUCTEMbl XHMHUUYECKHMX 3HAHUN KaK Ba)KHEUIIEH COCTaBISAIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHUPa, B OCHOBE KOTOPOH JIeXKaT KIIFOUEBHIE MOHSTHS,
dbyHIaMCHTAIbHBIC 3aKOHBI M TEOPHH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUYECKOrO0 XapakTepa,
O3HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS M CTAHOBJICHUS;

- GOopMHUPOBAHNE U PA3BUTHE MPEACTABICHNN O HAYYHBIX METO/aX MO3HAHUS BEIUIECTB
U XUMUYECKUX PEaKIUid, HEOOXOAUMBIX JJIsl TPUOOPETEHUS YMEHUI OPUCHTUPOBATHCS
B MHpPE BEIIECTB W XUMUYECKUX SBJIICHHUH, HMMEIONIMX MECTO B TMPHUPOAE, B
IIPAKTUYECKON U MOBCEIHEBHOMW KU3HU;

- pa3BUTHE yMEHUW M CIOCOOOB MESTEILHOCTH, CBS3aHHBIX C HAONMIOJIEHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIEpPUMEHTa, COOJIIOJICHUEM TpaBuil 0e30MacHOTO
oOparieHus ¢ BEIeCTBaMHu.



33[[3‘11’[ AUCHUIIJIMHBI

- copMHUpOBaATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKUX MPOIECCOB
Y SIBJICHUM B OKPY’KAIOWIEH CPElE, a TAKXKE UX CBA3b C LIEJOCTHOW HAYYHOW KapTUHOMU
MHpa U JPYTUMH €CTECTBEHHBIMU HAYKaMU;

- pPa3BUTh YMEHUS COCTABIATH (POPMYIIbl HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB,
ypaBHEHUSI XMMHUYECKUX peakluid, OOBSACHATb HX CMBICI, WHTEPIPETHUPOBATH
pE3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB;

- chopMHUpOBaTH HABBIKU MPOBEACHUS MPOCTEUIIINX XUMHUECKUX IKCIIEPUMEHTATbHBIX
UCCIIEIOBAaHUM C COONIOZCHHEM MpaBUI OE30MacHOr0 OOpalleHHsl C BEUIECTBAMH U
71a00paTOPHBIM 00OPYIOBAHUEM;

- pa3BUTh YMEHHUS HaXOAWTh, AaHAIW3UPOBATh W HCHOJIB30BaTh HH(POPMAILIHIO
XUMHUYECKOTO XapaKTepa U3 Pa3IUYHbIX HH()OPMAIMOHHBIX HMCTOYHUKOB, BKIIIOUAs
y4eOHYIO JIUTEPATYPY, HAyUHbIE MyOIMKALUA U UHTEPHET-PECYPCHI;

- chopMUpOBaTh YMEHMsI IMPOTHO3UPOBATh IOCIEACTBUS CBOEH JEATEIBbHOCTU MU
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOACTBEHHBIX IPOIECCOB, YUUTHIBAsS
BO3MO’KHBIE DKOJIOTHYECKHUE U COLIMAJIbHBIE BO3IECUCTBU;

- copmupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUH XUMUYECKOW HAyKd W
TEXHOJOTMM JJii pa3BUTHS COLUAIBbHON W MPOU3BOJCTBEHHOM cdep ¢ yMeHueM
IPUBOJUTH PUMEPHI UX IPUMEHEHUS B PA3IUYHBIX CPepax KU3HH.

OcBoenne coaepxkanusi ydebnor mucrurumnabl OJ[.12 «Xumus» obecrneunBaet
JTOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOIINX pPe3ya1bmamaos:

Iliianupyembie pe3yabTaTbl OCBOEHHSI 001Ie00pPa30BaTeIbHONW AUCHUILVIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

Ko u HaumeHoBaHue IInanupyemsbie pe3yJbTaThbl 0CBOCHHUS JMCIUIIIHHBI
?{?)E:;tf Z;r;;; O0mme JucuuniMHapHble

OK 01. Bsi6bupars B YacTH TpynoBoro | - [IP62  Bmamers  cuctemoi

CIOCOOBI pelIeHMs 33/1a4 | BOCIIUTAHUS XUMHUYECKMX  3HaHUH,  KoTopas

npodeccuoHaIbHON - JIP27 TOTOBHOCTH K TpyZHy, | BKIIOYAET: OCHOBOIIOJIAraroume

JeSITEIIbBHOCTH OCO3HaHHE LEHHOCTHU | MOHATHS  (XUMUYECKUH  DJIEMEHT,

IIPUMEHUTEIBHO K MacTepcTBa, TPYA0Tr00ueE; aToM, 3JeKTPOHHasl 000JI0YKa aToMa,

Pa3IUYHBIM KOHTEKCTaM - JIP28  rortoBHOCTH K |S-, p-, O-2/eKTpoHHBIE OpOUTAIH
AKTUBHOMN JESTEIBHOCTH | aTOMOB, VIOH, MOJIEKYJIa,
TEXHOJIOTHYECKON U | BaJICHTHOCTb,
COLIMAJIbHOM HANpPaBJIEHHOCTH, | AJIEKTPOOTPHULATEIbHOCTh, CTENEHb
CHOCOOHOCTh ~ MHHMILIMUPOBATH, | OKUCIEHUS,, XMMHUYECKas  CBs3b,
IUTAaHUPOBATh U | MOJIb, MOJIIpHAsi Macca, MOJISPHBIN
CaMOCTOSITENIbHO ~ BBIIIOJHATH | 00BEM, YTJIEpOIHBIN CKEJIET,
TaKylo JesITeIbHOCTD; GyHKIIMOHAJIbHAS TpYIIa, pagukal,
- JIP29 uHTEpec K pa3iauYHBIM | H30MEPHS, H30MEDHI,
chepam  mpodecCHOHATHHOW | TOMOJIOTHYECKUN  PSZl, TOMOJIOTH,
JESATENBHOCTH, YIIIEBOOPOBI, KHCIIOpOJI- U
OsuajeHue azoTcojepxKalire COETMHEHUS,
YHUBEPCAJIbHBIMH OMOJIOTUYECKH AaKTHUBHBIE BEIECTBA
Y4eOHbIMU (yrmeBomsl, AKUPBI, Oenkn),
NO3HABATEJIbHBIMH MOHOMEp, MOJHUMEP, CTPYKTYpHOE




NeHCTBUAMM:
a) 0a3oBble JIOTMYECKHE
JelCcTBHSA.
- MP5 CaMOCTOATENBHO
dbopMynupoBath u
aKTyaIu3upoBaTh  MpoOsIeMy,
paccMaTpuBaTh ee
BCECTOPOHHE,;
- MP6 YCTaHaBJIMBATh

CYHlGCTBeHHBIfI IIpHU3HAK WA

OCHOBaHHUSI IJI1 CpPaBHCHHS,
KJIacCCU(UKALUU U 000O0IICHNUS;
- MP7 onpeaensaTe  uenu
JICATCIIEHOCTH, 3aJaBaTh
napamMeTppl M KPHUTEpUU HX
JIOCTYKEHMUS;

- MP8 BBISIBIIATH
3aKOHOMEPHOCTHU 51
MIPOTUBOPCUHS B

paccMaTpuBaEMBbIX SIBICHUSX;
- MP9 BHOCUTH KOpPPEKTUBBHI B

JeSITEbHOCTD, OLIEHUBATh
COOTBETCTBUE pe3yNbTaTOB
LeNsM,  OLIEHUBaThb  PUCKHU

IMOCJICICTBUI NCATCILHOCTH;

- MP10 pa3BuBaTh KpeaTUBHOE
MBIIUIGHUE TPU  PEIICHUH
JKU3HEHHBIX TTPo0sieM

0) 0azoBbIE
HCCJIeI0BATEIbCKHIE
nefcTBUSA:

- MP11 BnameTs HaBBEIKAMHU
y4eOHO-UCCIIeI0BATENECKON U
MIPOEKTHOM J1€ATENbHOCTH,
HaBBIKAMH Pa3pEIICHUs
npobiem;

- MP16 BbIsSBASTH NPUYHMHHO-
CJIE/ICTBEHHBIE CBSI3H U
aKTyaJIu3upOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
perIeHus, HaXOIUTh
apryMEHTHhI 7151
JIOKa3aTeIbCTBA CBOMX
YTBEPKJI€HUH, 3a71aBaTh
napameTpbl U KpUTEPUHU
pelieHus;

- MP17 ananuzupoBatb
MOJIyYEHHBIE B XO/I€ pEUICHUS
3a/1auu pPe3yJIbTaThI,
KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHUE B

3BEHO,
COEIMHEHUS,
peuieTka,
peakuui
BOCCTAHOBUTEJIbHBIE,
SHIO0TEPMUYECKHUE, peakuuu
HOHHOTO obMeHa), pacTBop,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS  JUCCOLUALMS,
OKHUCIIUTEID, BOCCTAaHOBUTEb,
CKOpPOCTb ~ XMMHUYECKOW  pEaKUuu,
XMMHUYECKOE PABHOBECUE), TEOPUHU U
3aKOHbI  (TeopHusi ~ XUMHUYECKOTO
CTPOEHHUSI OpPraHUYECKUX BELIECTB
AM. bytneposa, Teopus
AIIEKTPOJINTUYECKONW  JTUCCOLMALUH,
MEePUOIUYECKU I 3aKOH JI.1.
MenpgeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUA  SI3BIK  XUMHUHU,
(GakToJIOrMYecKue  CBEAECHUA O
CBOMCTBAX, COCTaBe, MOJYYECHUH U
0e301macHOM HCIIOJIb30BAHUN
BAKHEUIIMX  HEOPraHMYECKUX U
OpraHMYECKHUX BEUIECTB B OBITY H
MIPaKTUYECKON JeATEIbHOCTH
YeJI0BEKa;

- I1P63 YMETh BBISBJIATD
XapaKTepHbIe pU3HAKU "
B3aMMOCBSA3b M3yYEHHBIX IIOHATHUH,
MIPUMEHSATH COOTBETCTBYIOIIME
MOHSTHS TP ONMCAHUM CTPOCHMS U
CBOMCTB HEOPTraHUYECKHUX u
OpraHMYECKHX  BEIIECTB UM  HX
[IpEBpaLICHHI; BBISIBIIATH
B3alMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSIMM U TPEACTaBICHUSIMU
JIpYyrux €CTECTBEHHOHAYYHbIX
IIPEIMETOB;

- IIP64  ymets
HAaUMEHOBAHMUS
COEIMHEHUI MEX1yHapOJIHOT O
COr03a TEOPETUYECKOMN 51
MPUKJIATHON XUMHUU U TPUBHAIIbHbBIE
Ha3BaHMsSI  BaXHEMIIMX  BEIIECTB
(oTMneH,  aueTWIEH,  IJIMIEpUH,
dbenon, dopmanbaerua, YKCycHas
KHCIIOTA, TIJIMIIMH, YrapHbli ras,
YIJICKUCIIBIA Ta3, aMMHUAK, TalieHas
U3BECTb, HerameHas U3BECTb,
nuTheBast  coga W JIPYrHUX),
COCTaBJISITh dhopMyIbI

BBICOKOMOJIEKYJISIPHBIE
KpUCTaJUIMuecKas
THUIIBI XUMHYECKHUX
(OKHCIHUTENBHO-
9K30-U

HCIIOJb30BaTh
XUMHNYECKUX




HOBBIX yCJIOBUSX;

- MP21 ymeTs nepeHOCUTh
3HaHUS B [103HABATEIbHYIO U
NPAaKTUYECKYIO 00JIACTH
KHU3HEIEATEIIbHOCTH;

- MP22 ymeTb UHTErpUpOBAThH
3HaHUS U3 pasHbIX
MPEIMETHBIX 00IacTel;

- MP23 BrInBUraTh HOBEIE
UJIeu, IpesiaraTh
OpPUTHMHAJIbHBIE TIOJXO/IbI U
peneHus

- CIIOCOOHOCTH UX
UCTIOJIb30BaHUS B
II03HABATEJILHOW 1
COLIMAIbHON ITPAKTHKE

HEOPraHWYeCKNX M OpPraHUYECKHUX
BEUIECTB, YPAaBHEHUS XHMHUYECKUX
peakiuii, OOBICHATH HX CMBICIH;
IIOJITBEPK1aTh XapaKkTepHbIE
XUMHYECKHE  CBOMCTBAa  BEIIECTB
COOTBETCTBYIOILUMU
SKCIEPUMEHTAMM U 3alHUCIMU
YPAaBHEHUN XUMUYECKUX PEAKIUM;

- IIP65 ymeTsp ycTaHaBIUBaTh
IIPUHAJJIEKHOCTD W3Y4EHHBIX
HEOPraHWYeCKNX M OPraHUYECKUX
BEUIECTB K OIPEJEICHHBIM KJlaccam
u rpynmnam COE/IMHEHU,
XapakTepu3oBaTb HMX COCTaB U
BAKHEWILIME CBOMCTBA; OMNPEIECIATh
BU/IbI XUMHYECKHUX cBsI3e
(xoBaJileHTHaA, HMOHHAs,
MeTaJIJIN4€eCcKasi, BOJOPOAHAsI), THUIIbI
KPUCTAITINYECKUX pelIeToK
BEILIECTB; KJaccuuuupoBaTh
XUMHUYECKUE PEAKIIUY;

- I1P61 chopmupoBaTh
MPEJACTABICHUS: O  XMMHYECKOH
COCTAaBJIIONIEH
€CTECTBEHHOHAY4YHOU KapTUHBI
MHpa, pOJM XUMUU B TO3HAHUU
SBJICHUI [IPUPOBIL, B
dbopmupoBaHUU MBIILIEHUS u
KYJIbTYphI JMYHOCTH, ee
GbyHKIIMOHATBLHOU IPaMOTHOCTH,
HE00XO0INMOM TUTSE perieHus
MPaKTUYECKHUX 3a/1a4 u
HKOJIOTMYECKU 000CHOBaHHOTO
OTHOLIEHMSI K CBOEMY 3J0POBBIO U
MPUPOAHON Cpene;

- [IP67 ymeTb HpOBOJUTH PACUETHI
o XUMHUYECKUM  (opmynam
YPaBHEHUAM XUMHUYECKUX PEAKIUil C

HCIIOJIb30BaHUEM (bu3nUecKux
BEJIMYHMH, XapaKTepU3YIOLINX
BEILIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MAacchl, obbemMa
(HOpMasibHBIE  YCJIOBHS)  Ta3oB,
KOJIMYECTBA BELIECTBA;
UCIIOJIb30BaTh CUCTEMHBbIE

XAMUYCCKUC 3HAHUA IUIA TPHUHATHUA
peIHeHI/Iﬁ B KOHKPETHBIX ) XU3HCHHBIX
CUTyalusx, CBA3aHHBIX C
BCIICCTBAMH 1 UX ITPUMCHCHUCM

OK 02. Ucnionb30Barthb
COBpPEMEHHBIE CPEJICTBA
MIOMCKa, aHAJIN3a U

B obJs1acTu LEHHOCTH
HAYYHOT'0 TMO3HAHMS:
- JIP36 cdopMUpPOBaHHOCTH

- [IP68 ymerp I1UIaHUpOBaTH H
BBIIIOJIHATh XUMUYECKUN
JKCIIEPUMEHT (mpeBpateHus




MHTEPIIpETau
uHpOpPMALIUHU U
UH(pOpPMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodhecCHoHABLHOM
JeATEIILHOCTH

MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH u
0011eCTBEHHON MPAKTHKH,
OCHOBAaHHOTO  Ha  JMajore
KYyJIbTYp,  CHOCOOCTBYIOLIETO

OCO3HAHHMIO CBOETO MeECTa B
MOJIUKYJIBTYPHOM MHUPE;
- JIP37 coBeplieHCTBOBaHUE

SI3BIKOBOM M YUTATEIILCKOU
KYJIbTYpbI Kak cpeiacTBa
B3aUMOIEACTBUSA MEXIY

JIOJIbMU U TTIO3HAHUS MUPA;
- JIP38 oco3HaHue LIEHHOCTH

HAay4YHOU JESITETbHOCTH,
TOTOBHOCTh OCYUIECTBIISATh
MIPOCKTHYIO u
HCCIIEIOBATEIIbCKYIO
JIeATEIbHOCTh MHAUBUAYAIbHO
U B TPYIIIIE;

OBJajeHnune
YHHBEPCAJbHbIMH
Y4eOHbIMH
NMO03HABATeJbHBIMU
JelCTBUSIMH:

B) padoTa ¢ unopmaumeii:

- MP25 Bnametb HaBBIKAMH
nostydeHus: HWHPOPMAIMH U3
HMCTOYHMKOB pPAa3HbIX THIIOB,

CaMOCTOATCIBbHO
OCYHICCTBJIATHL NOUCK, aHAJIN3,
CHUCTEMATHU3alluIo n

WHTEpIIpEeTalui0 UHGOpMAIUU
pa3MYHBIX BWJIOB H  (HoOpM
MIPEJICTaBICHHUS,

- MP26 co3gaBaThb TEKCTHI B

pa3IMYHBIX dopmarax ¢
y4eToM Ha3HAYCHUS
uHpOpMallUM W IeNeBOU
ayIUTOPHH, BbIOUpast
ONTHUMAJIbHYIO bopmy
MpeJICTaBICHUS u
BU3YaJIM3aluy;

- MP27 OIICHUBAaTh

JIOCTOBEPHOCTD, JIESTUTUMHOCTh
nH(popMaIuu, ee COOTBETCTBHE

MPaBOBBIM u MOpaJIbHO-
ATUYECKUM HOPMaM;
- MP28 HUCIIOJIb30BaTh

cpenctBa WHGOPMAIIMOHHBIX H
KOMMYHHUKAIIMOHHBIX

OpPraHUYECKUX BEIIIECTB npu
HarpeBaHuM, MOJIY4YEHHE STHIECHA U
U3y4yeHHe ero CBOWCTB,
KaueCTBEHHbIE peakuuu Ha
albJETU/BI, KpaxMal, YKCYCHYIO
KHCJIOTY; JleHaTypauusi OCJIKOB IpHU
HarpeBaHWHU, LIBETHbIE  PEaKLUU
0eJKOB; IPOBOJIUTH peakuuu
MOHHOr0 0OMEHa, ONPENEIATh Cpery
BOJHBIX PAacTBOPOB, Kaue€CTBEHHBIE
peaknuu Ha cyiabdar-, KapOoHAT- U
XJIOpU-aHUOHBI, Ha KaTHOH
aMMOHMS; pelarhb
AKCIIEPUMEHTAJbHBIE  3aJaud 110
TemaM «MeTtaiel» U «HemeTamib»)
B COOTBETCTBUM C  IpaBUIIaMU
TEeXHUKU 6e30macHOCTH npu
oOpamieHun ¢  BEHIECTBAMU U
1a00paTOPHBIM 000pyZIOBaHUEM;
IPEJCTaBIATh pe3yJbTaThl
XUMHUYECKOTO  3KCIEpUMEHTa B
dopme 3arucu ypaBHEHUH
COOTBETCTBYIOLIMX  pEakuud U
(GbopMynMpOBaTh BBIBOJIBI HA OCHOBE
3TUX PE3YyJIbTaTOB;

- [IIPGY9 ymersr aHaMU3UPOBATH
XUMUYECKYIO uH(pOpPMAIHIO,
MOJIy4aEMYIO U3 Pa3HbIX UICTOYHHUKOB
(cpenctB MaccoBoil uMH(poOpMaluwy,
ceTb MHTEpHET M Opyrue);

- BJaJeTh OCHOBHBIMM METOJAMHU
HAay4yHOTO0 IIO3HAHUS BEIIECTB W
XUMHUYECKHX SIBJICHUN (HaOIIoAeHue,
U3MEpEHHE, JKCIEPUMEHT,
MOJICJIUPOBAHUE);

- [IP67 ymeTb HpOBOJUTH PACUETHI
o XUMHUYECKUM  (opmynam
YPaBHEHMSIM XUMHYECKUX PeaKLuil ¢

HCIIOJIb30BaHUEM (bu3nUecKux
BEJIMYHMH, XapaKTEepU3YIOIIHNX
BEILIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MAacchl, obbemMa
(HOpMasibHBIE  YCJIOBHS)  ra3oB,
KOJIMYECTBA BELIECTBA;
UCIIOJIb30BaTh CUCTEMHBbIE

XAMUYCCKUC 3HAHUA IUIA TPHUHATHUA
peIHeHI/Iﬁ B KOHKPETHBIX ) XU3HCHHBIX
CUTyalusx, CBA3aHHBIX C
BCIICCTBAMH 1 UX ITPUMCHCHUEM




TEXHOJOTHI B peleHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpPraHMW3aIlMOHHBIX 3aJa4 C
COOIIOIEHUEM TpeboBaHUI
PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THTUCHBI,
pecypcocOepexeHus,
NPaBOBBIX M ATHYECKUX HOPM,
HOpM MH(POPMAIIMOHHOM
0e30IacHOCTH;

- MP29 BnaneTh HaBbIKAMU
pacro3HaBaHMs U 3alTUTHI
uHpopManuu,
UH(pOpMaITMOHHOM
0€30IMacCHOCTH JTMIYHOCTH

OK 04. DddexTuBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJIJICKTUBE H
KOMaH/Ie

- JIP2 TOTOBHOCTH K
CaMOPAa3BUTHIO,
CaMOCTOATENLHOCTH H
CaMOOTIPE/ICIICHUIO;

- MP4 oBnaneHne HaBBIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM W  COIMAJIbHOMU
JIESATCILHOCTH;

OBJajeHnune
YHHBEPCAJbHbIMH
KOMMYHHUKATHUBHBIMH
JeHCTBUSIMM:

0) coBMecTHasn
AeATEeJIbHOCTD.

- MP 35 noHuMaTteh H
WCIIOJIb30BaTh IMPEUMYIIECTBA
KOMaHJIHOM "
UHAUBUAYAJIbHON pabOThI;

- MP 37 mnpunHumare uenu
COBMECTHOM JIeSITeIIbHOCTH,
OpraHU30BBIBAThH )it
KOOPJMHHUPOBATH JIEUCTBUS 1O
€¢ IOCTHKCHHUIO: COCTaBIISATh
IJIaH JEUCTBUM, PacupencsTh

poiM ¢  Yy4eTOM  MHEHHUM
YYaCTHHUKOB o0cyX1aTh
pe3ynbTaThI COBMECTHOM

paboThI;

- MP 40 koopauHHMpOBaTh H
BBITIOJTHSATH PabOTy B YCIOBHSX
peabHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- MP 41 ocyumecTBisiTh
MO3UTUBHOE  CTPATErHYECKOe
MOBEJEHUE B  PA3JIMYHbBIX

- [TIP68 ymerp IUIaHUpOBATH W

BBITIOJIHATH XUMHUYECKHH
SKCIIEPUMEHT (mpeBparteHus
OpTraHN4YCCKUX BCIICCTB npu
HarpeBaHuM, MOJIyYEHHE 3TUJIEHA U
A3Y4YEHHUE €ro CBOJCTB,
KaueCTBEHHbIE peakuumn Ha
anbAeruapl, Kpaxmala, YKCYCHYIO

KHUCIIOTY; JIeHaTypalus OelKOB IMpH
HAarpeBaHWHW, I[BETHBIC  PCAKIIUU
OeNKOoB; MIPOBOUTH peakuuu
MOHHOTO OOMEHa, OTPEENATh CPEIy
BOJHBIX PAacCTBOPOB, KaYE€CTBEHHBIE
peakuuu Ha cyibdaT-, kapOoHaT- U
XJIOpUI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemiaTthb
DKCIIEPUMEHTaJbHbIE  3aJaud [0
teMaMm «Metainei» u «HemeTamnby)
B COOTBETCTBUHM C TpaBUIaAMHU
TEXHHUKHU 0e30MmacHOCTH npu
oOpamieHun ¢ BeHleCTBaMU |
1a60pPaTOPHBIM 000pyI0BaHUEM;
MPEJICTaBIISTh pe3yabTaThI
XUMHUYECKOTO  JKCIepUMEHTa B
dopme 3anucu ypaBHEHUN
COOTBETCTBYIOIIUX  peakuud |
(dbopMynupoBaTh BHIBOJBI Ha OCHOBE
ATHUX PE3yIbTaTOB




CUTYyalLUsX, HPOSIBIIATH
TBOPYECTBO U BOOOpaXeHUeE,
OBbITh HHUIIMATUBHBIM
Osuanenue
YHUBEPCAJIbHBIMHA
peryisiTUBHbIMH
NAeHCTBUAMMU:

r) NpUHATHE cedsi M JAPYrux
JIofei:

- MP58 npuHuMarhs MOTHBBI U
apryMeHTHI APYrUX JroAed npu

aHanuse pe3yabTaToB
JeSITEIbHOCTH;
- MP60 npusHaBaTh CBOE

MPaBO M MPaBO JIPYTHX JOJEH
Ha OIIMOKH;

- MP61 pa3BuBath
CIIOCOOHOCTH IOHUMATh MUP C
MO3UIUH JIPYrOro YeJIOBEKa;

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUA 00
M3MEHEHUU KIIMMara,
IPUHLIUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ (PeKTUBHO AEHCTBOBATH
B Upe3BbIYaIHBIX
CUTYaLUAX

B 001acTH 3K0JI0r14€CKOro

BOCIIUTAHUS:

- JIP31 cdopMHUPOBaHHOCTH
9KOJIOTUIECKOM KYJBTYPBI,
IIOHUMAaHHUEC BIIMAHUA
COIMATIbHO-9KOHOMUYECKUX
IPOLIECCOB  HA  COCTOSIHUE
OPUPOMHOH H  COIMAITBLHON
Cpenbl, OCO3HaHUE
rJ100aJILHOTO XapakTepa

AKOJIOTMYECKUX MPOOIIeM;

- JIP32 nnaHupoBaHuMe W
OCYILIECTBJICHUE JEHUCTBUU B
OKpYKarolllel cpesie Ha OCHOBE
3HaHUS LEeJIed  yCTOWYMBOIO
pa3BUTHS YEIIOBEYECTBA;
aKTUBHOE HENPUATHE
JIEMCTBUM, TPHUHOCAIINX Bpex
OKpYXarolIleH cpee;

- JIP34 yMEHHue
IIPOTHO3UPOBATh
HeOJIaronpusITHbIE
HKOJIOTUYECKUE  TIOCIIECTBUA

MPEINPUHUMAEMBIX JIEVCTBU,
MpeAoTBpalaTh ux;

- JIP35 pacmmpenue oneita
JIEATENIBHOCTU  JKOJIOTUYECKOU
HaIpPaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMHU
y4eOHO-UCCIIeI0BATEIHCKOM,
MIPOEKTHOM U COLIMATIbHOM
JIEATEIIbHOCTH;

- I1P61
MPEJICTAaBICHUS: O
COCTAaBJISIOIIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpa, pPOJIM XHMHUA B TIO3HAHUU
SIBIICHU I IPUPO/IBI, B
GOpPMUPOBAHMM  MBIIUICHUS |
KYJIbTYpPbI JUYHOCTH, ee
(G YHKIIMOHATIBLHOM rPaMOTHOCTH,
HEo0Xo1uMon s pelieHus
MTPAKTUICCKIX 3a1a4 u
HKOJIOTHUECKU 000CHOBAHHOTO
OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO
MPUPOIHOU Cpelie;

- [IP610 ymeTs cobmronath mpaBuia
HKOJIOTHYECKU 1eJ1ec000pa3HOro
MOBENCHUA B OBITY U TPYHOBOM
NEeSITETPHOCTH B LEJSIX COXPAaHEHUS
CBOETO 3/I0pOBbS U OKpYXKaroUIEH
NPUPOJHON  Cpelbl;  YYUTHIBATH
OMACHOCTh BO3JCHCTBUS HAa JKUBBIC
OpraHU3MBbI ONPEICTICHHBIX BEIIECTB,

chopmupoBarth
XUMHUYECKOH

[IOHUMas CMBICII IIOKa3aTes
MIpeAeIIbHON JOMYCTUMOM
KOHILICHTPaLlUU




IIK 1.2. [IpoBOaUTH
HCCJICOOBaHNs, TIOBCPKU U
IOCTUPOBKY
reoIe3NUECKUX MpubopoB
U CUCTEM

- JIP6 oco3nanue cBOUX
KOHCTUTYIIMOHHBIX IIPaB U
00s13aHHOCTEH, YBOXKCHHE
3aKOHA U MPABOIOPSIIKA;
MP43 camocTOSTEIIHFHO
COCTAaBJISITh TUIAH pELICHUS
pOOJIEMBI C YIETOM
HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
MPEAIIOYTEHU;

I1P69 YMETh aHaJIM3UPOBATH
XUMUYECKYIO uH(pOpMAIIUIO,
MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHUKOB
(cpencTB MaccoBoi  MH(pOpMauy,
cetb HTEpHET U Ipyrue);

- BIQJETh OCHOBHBIMH METOJaMH
HAYYHOTO TIO3HAHUS BEUIECTB W
XUMHYCCKUX SIBJICHUH (HAOIII0/IeHNE,
U3MEpeHHue, AKCIICPUMEHT,
MOJICIIUPOBAHUE)

MP49 naBaTh O1IEHKY HOBBIM
CUTYyaIUsIM, BHOCUTh
KOPPEKTHUBBI B JIESITEIHHOCTD,
OLIEHUBAaThb COOTBETCTBUE
pEe3ynbTaTOB LIEIISIM;

MP50 BnameTh HaBBIKAMH
MMO3HABATEIIBHOU peICKCUH
KaK OCO3HAHUS COBEPIIIAEMbIX
JNEUCTBHUI M MBICIIMTEIBHBIX
MIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI1

OcBoenue coaepxxkanuss ydeOHod nucuumuiabl OJ[.12 «Xumus» obecrneunBaeT
JOCTHUKEHHE 00YUAIOIIUMHUCS CIENYIOIIMNX JUYHOCHIHBIX Pe3YAbMamoe 60CNUMAHUA.
JIP 4 IlposBidromuid M JEMOHCTPUPYIOIIMNA YyBaXXEHHE K TPYyIy YEIOBEKa,
OCO3HAIOLIUHI [IEHHOCTh COOCTBEHHOTO TPYJla U TPYyAa APYTUX J0AeH. DKOHOMUYECKH
aKTUBHBIA, OPUEHTUPOBAHHBIA HAa OCO3HAHHBIM BHIOOP cdepbl MpodecCuoHAIbHON
JESITEIBHOCTH C yYETOM JIMYHBIX KU3HEHHBIX IUIaHOB, NMOTPEOHOCTENW CBOEH CEMbH,
poccuiickoro oOmecTBa. Bripakaroumii OCO3HaHHYIO TOTOBHOCTh K IOJYYEHHUIO
npodeccuoHaNbHOT0 00pa30BaHMs, K HEMPEPHIBHOMY O0OpPa30BaHUIO B TEUEHHE KM3HU
JleMOHCTpUpYyIOIINKA ~ TO3UTHUBHOE OTHOUIEHWE K  PETYyJIUPOBAHUIO  TPYIOBBIX
OTHOLIEHUN. OpUEHTUPOBAHHBIN

Ha camMooOpa3oBaHHE U MNPO(PECCHOHATBHYIO MEPENOATOTOBKY B YCIIOBHUSX CMEHBI
TEXHOJIOTUYECKOTO YKJIaJla U COMYTCTBYIOIIMX COLUAIBHBIX ITepeMeH. CTpemsmuncs
K (OpPMHUPOBAHMIO B CETEBOM cCpelae JMYHOCTHO M  NPO(ECcCHOHATBHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO CIea

JIP 6 OpueHtupoBaHHbII Ha MNpodeCcCUOHANbHBIC JIOCTHKCHHS, JEATEIHHO
BBIpQXAIOUINI  [MO3HABATEIbHBIE MHTEPECHl C YYETOM CBOUX CIIOCOOHOCTEH,
00pa3oBaTeabLHOTO U MPO(EeCCUOHATBFHOTO MapIIpyTa, BHIOpaHHON KBaM(PHUKAIIUN

JIP 16 IlpuHuMaronuii OCHOBBI HKOJOTUYECKOW KYJIbTYphl, COOTBETCTBYIONICH
COBPEMEHHOMY YPOBHIO JKOJIOTMYECKOTO MBIIUICHUS, IPUMEHSIOINUM  OINBIT
HKOJOTUYECKH OPUEHTHUPOBAHHOM  PeIEeKCUBHO-OLEHOUYHOM M  MPAKTHUYECKOU
JESATEIbHOCTH B )KU3HEHHBIX CUTYALUSIX U MPOPECCUOHAIBHON AESTEIBHOCTH.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUIJINHBI

2.1. O0bem y4yeOHOM TUCHMIIIMHBI U BUAbI Y4€0HOI padoThI

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
71a00paTOPHBIC 3aHIATHS 6
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 5
(conep:kaHue MPUKJIATHOTO MOTYJIsI)

B TOM YHCJIC:

TEOPETUUECKOE O0yUEHUE 2
MPAKTUYECKUE 3aHATHS 4
IIpome:xxyToyHas arrecranus - 1M depeHuMPOBAHHBbIN 3a4€eT 2




2.2. TemaTH4YeCKUMi

IUIaH ¥ cofepxkanne TucuuIuInabl Q1,12 Xumus

dopmMupyemblie
Haumenosanue Conep:xanue yuye0HOro Mmarepuasa (0CHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE), O0BéM KOMIICTCHINHH,
pa3/1eJioB U TeM JIa0opaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOTYJIb yacop | T HOCTHBIE,
npeaMeTHbIE
pe3yJbTaThl
1 2 3 4
Conep:xaHue y4eOHOro Marepuajia 64
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM 16
Tema 1.1. Coaep:xanue y4eOHOIro MaTepHuaJia 2 OK 01
OcHOBHEBIE XuMUYecKuil dmeMeHT. AToMm. Smpo aroma, U30TOIBI. DJICKTPOHHAS 000I0YKa. DHEPreTUYECKUE JIP 4,6,16
XMMHUYECKHE NOHATUSA |YpOBHH, MOAYPOBHH. ATOMHBIE OpOWTaNH, S-, P-, d- smeMeHThl. OCOOCHHOCTH paclpeaeICHUs 1 I1P61- ITPG10
Y 3aKOHBI, CTPOCHHE 9JIEKTPOHOB IO OpOUTAIsIM B aTOMax »3JEMEHTOB TMEPBBIX YETBHIPEX IMEPUOAOB. 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 U MOJIEKYJsipHas Maccbl. MomsipHas Macca. KonnuecTBo BelecTBa. 1
MaccoBast nons BemecTBa. 3akoH ABoraapo. MonspHeiif 00beM razoB. OTHOCHUTENbHAS TNIOTHOCTh
ra3oB. Pacuerpl Mo ypaBHEHHSIM XHWMHMUYECKHX PEAKIUNA C HCIOJIH30BAHUEM MAaCCOBOM 0JIH
BelecTBa, 00beMa (HOpMallbHbIE YCIOBUSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaepixanue yueOHOro MaTepuaJa 2 JIP 4,6,16
Ilepronnyeckuii 3akoH | [IpakTHYecKHe 3aHATHS ITPG1- I1IP610
u [leprnonnueckast IMpakruyeckasi pagora Ne2. «/3ydyeHue neproInueckux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO OK 01
CHCTEeMa XUMHYECKUX  |CTPOCHHEM aTOMOBY. OK 02
anemenToB /l. U. [Tepuonnueckas cucrema xumuyeckux saeMeHToB [[.M. MenneneeBa. CBsi3zb NEPUOIAYECKOTO K 1.2.
Mengeneesa, ux CBA3b |3akoHa U [IepHOANYIECKOM CHCTEMBI XMMHUYECKHX 3JIEMEHTOB C COBPEMECHHOW TEOpHEH CTPOCHHSI
C COBPEMEHHOM aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHS] CBONCTB XUMHYECKHX DJIEMEHTOB, OOpa3yeMbIX HMH 2

TEOPUEU CTPOCHUS
aTOMOB

IIPOCTBIX M CIJIOKHBIX BEIIECTB MO rpynmnam M nepuoaam llepmonnueckoil cuctemsl. 3HaueHUE
MEePUOINYECKOr0 3aKOHA M CUCTEMbI XuMu4eckux aneMeHnToB J[.1. MenzeneeBa B pa3BUTUN HAYKH.
VYCTaHOBIEHUE CBSI3U MEXKIY CTPOEHHMEM aTOMOB XHMHUYECKHUX D3JIEMEHTOB U IEPUOIUYECKUM
W3MEHEHHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
Ilepuoguueckoit cuctemsl. PerieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha
XapaKTepU3alui0 XHMUYECKHX »dJeMeHTOoB «Meramnndyeckue / HeMeTalIMYecKue CBOICTBa




XUMHUYECKUX BJIEMEHTOB B COOTBETCTBHHM C HX DBJEKTPOHHBIM CTPOECHHEM M TIOJIOKEHUEM B
MEePUOINYECKOI cucTeMe XumMudeckux anemeHToB JI.11. MenneneeBa»

Tema 1.3. Coaeprxanue yueOHOIro MaTepuaJa JIP 4,6,16
CtpoeHue BelecTa CrtpoeHnue BellecTBa. XuMudeckasi CBsI3b. BUJIbI XUMUYECKOM CBSI3M (KOBaJIGHTHAs! HEMOJIApHAs U [1P61- ITP610
U IIpupoza MOJISIpHAs, MOHHAs!, MEeTaJTHUecKas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHONH XMMUYECKOH CBS3U OK 01
XUMHUYECKOH CBA3M. (oOMeHHBIHT U JIOHOPHO-aKIIETITOPHBIN ). Bonoponnas CBSI3b. BaneHTHOCTE.
Muoroo0Gpasue DneKTpoOTpUIATENHOCTh. CTeneHb OKUCIeHNs. FIOHBI: KaTHOHBI M AHHOHBI
BCILIECTB IIpakTuyeckue 3aHsATHS

IIpakTnueckas padora Ne3. «CtpoeHue BellecTBa U IPUPOAA XUMUUECKOHN CBSI3N».

JleMoHCTpanusg Mojenel KPUCTAJUIMUECKUX PEeUIeTOK: HMOHHOW (XJIOpWJ HaTpus), aTOMHOU

(rpaduT M anmaz), MOJCKYJISIPHOW (YIJICKUCIBIN Ta3, WOM), METAIUIMYECKON (HAaTpWi, MarHWid,

Menb). Pemenne mpakTHyecKuX 3aJaHUN HA COCTaBJICHHE SJICKTPOHHO-rpaduueckux (Hopmy

a5eMeHTOB 1—4 nepuooB
Tema 1.4. Coaep:xxanue y4eOHOIro MaTepHuaJia JIP 4,6,16
Knaccudukanus, u Knaccudukanus neoprannueckux BemiecTB. HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTB (OKCHIBI, [1P61- ITP610
HOMEHKJIaTypa TUIPOKCHU/IBI, KHUCJIOTHI, COJiM). BemiectBa MOJEKYJISPHOIO U HEMOJIEKYJSIPHOTO CTPOEHHMSL. OK 01
HEOPraHUYECKUX ArperatHble cocTosiHMS BemiectBa. Kpucramnuyeckue #  amMopdHbIe BelIECTBA. 3aKOH OK 02
BEIICCTB IIOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTAUIMYECKUX PELIETOK (aTOMHAas, MOJIEKYJISpHasd,

MOHHAs1, METAJUTMYECKasi). 3aBUCMMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIIMUECKON PEeHIETKH

IIpakTnyeckue 3aHATHSA

IIpakTnyeckas padora Ned. «HomeHKIaTypa HEOPraHMUECKUX BEIIECTBY.

Pemenue nmpakTHueckux 3aJaHuil MO Kiaccu(PUKAIMM, HOMEHKIIAType U XUMHUYECKUM (popMyaam

HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHbIH ra3, yrJIeKUCIbIi ra3, aMMHaK, rameHas

U3BECTb, HETAIlleHasl U3BECTh, MUTHhEBASI COJIa U APYTUX): HA3BAHUS BELIECTB MO MEXYHAPOJIHON

(MIOITAK) win TpuBHaIbHOW HOMEHKIJIATYpe U COCTaBlieHHE (OpMYJIbl XUMHUYECKUX BEIIECTB,

onpejieNeHue  NpUHAUIeXHOCTH K  kijaccy. Iloumck  umHGpopmanumum 1o Ha3BaHUSAM,

UACHTUPUKATOPAM, CTPYKTYPHBIM (GopMyinaM. AHaJIN3 XUMHUUECKOM MH(OpMAINH, MoIydyaeMoi

13 pa3HbIX UCTOYHHUKOB (CpesicTB MaccoBor nHpopMaluu, cetb HTEpHET U ipyrue)
Tema 1.5. Conep:xanue yueOHOro MaTepuaJia JIP 4,6,16
Tuner xuMuyecKnx Xumudeckas peaxims. Kiaccudukarys XMMAYECKUX PEaKIfii B HEOPraHUIECKOW U OpraHu4IeCcKou ITP61-I1P610
peaxiuin XUMHMH. 3aKOHBI COXPAHEHMsI MAacChl BEIIECTBA, COXPAHEHUs M IPEBPALICHMS DSHEPIUU IpU OK 01

XUMUYECKUX peaknusax. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE DPEAKIMU (YpaBHEHHS OKHUCIICHHS-
BOCCTAQHOBJICHUSI, CTENEHb OKUCIEHUS, OKHUCIHUTEIb M BOCCTAHOBUTEIb, OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMKM B MPUPOJIE, MPON3BOJCTBEHHBIX MPOIECCaX W JKU3HEACATEITHHOCTH
OpraHU3MOB)




Tema 1.6. Coaeprxanue yueOHOIro MaTepuaia 2 JIP 4,6,16
Cxopoctb xumuueckux | CKOpOCTh peakIliH, €€ 3aBUCUMOCTD OT PAa3JIMYHBIX (PaKTOPOB: MIPHPOJIBI PEarHPYyIOIIUX BEIICCTB, [1P61-ITP610
peakiuii. XMMHYECKOE | KOHLEHTPAIMK pearupyromyx BEIIeCTB, TEMIIEPATyphl U TUIOMAAN PEAKIIHOHHONW MOBEPXHOCTH. OK 01
paBHOBECHE TemnoBeie >PPeKThl XUMUUECKUX PEaKUUi: 3K30- U SHAOTepMHUecKue peakiuu. OdpaTumbie 1 OK 02

peakuuu. XuUMHUYECKOe paBHOBecHe. DakTOpbl, BIUSIOLUIME HAa COCTOSHUE XUMHYECKOIO K 1.2.

paBHOBecHsl (KOHLIGHTpAlMsl PEareHTOB WM MPOIYKTOB pEaKlHH, aBJCHHE, TeMIeparypa).

[Ipunnun Jle Hlarense

IIpakTHyeckue 3aHATHSA

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

peaxuum.

Pemennie mpakTUKO-OpUEHTUPOBAHHBIX 33/1aHUi Ha aHaIU3 (PAKTOPOB, BIUSIOMIUX HA U3MEHEHUE

CKOPOCTH XMMHUYECKON peaklHH. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklUy OT IMPUCYTCTBUS 1

KaTajan3aTopa Ha MpUMepe pa3oKeHUs MEePOKCHIa BOJOPO/Ia ¢ MOMOIIBIO JUOKCHAa MapraHia u

Karaja3bl. PellleHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha IpuUMeHeHue npuHuuna Jle-

[laTenbe 175 HAXOXKACHUS HAMPABJICHHS CMEIICHUS PAaBHOBECHS XMMHUECKON PEaKkIuu U aHaIHu3

(aKTOPOB, BIMAIONIMX HA CMEIIEHNE XUMHYECKOTO PABHOBECHS
Tema 1.7. Coaep:xxanue y4eOHOIro MaTepHuaJia 4 JIP 4,6,16
PactBopsl, Teopus PactBopsel. Buasl pacTBOPOB 110 COIEpKAHUIO pAaCTBOPEHHOr0 BenlecTBa. PactBopumocts. [IonATHE [1PG1-11P610
INEKTPOIIUTUYECKON O JUCIEPCHBIX cHcTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas H0js BellecTBa B 2 OK 01
JMCCOLIMALMU ¥ MOHHBIN |pacTBOpe. [loHsATHE 0 BomopoHOM Tokasarene (pH) pacTBopa. DIeKTpoIMTHYECKas TUCCOLIUAITHSL. OK 02
oOMeH CuibHble U ciiabble AIEKTPOIUTHI, HEAJIEKTPOIUThl. Peakinn noHHoro oomMeHa OK 04

JlabopaTopHble 3aHATHSA OK 07

JlabopaTopnas padora Nel «[IpurorosneHnue pacTBOPOBY. NK 1.2.

[IpuroToBneHue pacTBOpPOB 3aJaHHOM MacCOBOW JIOJIEW PACTBOPEHHOIO BEILLECTBA, NPOBEIECHUE

peaxkuuii HOHHOTo OOMEHa, OIPEIEIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIBHOIO 2

WHAMKaTopa (Kucnas, HelTpaibHas, IIeJIo4Has). 3aJaHMs Ha COCTABJICHHWE HOHHBIX PpEaKIH.

Pemenne mnpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha pacTBOPBI, HUCIOJb3YyEMbIE B

OBITOBOM M POM3BOJCTBEHHOM JIESITEIbHOCTH YEJIOBEKA

KonTpoabnas padora 1 CtpoeHue BemecTBa 1 XMMUYECKHe peakiuu (1o paszaeiny 1) 1
Pa3nen 2. Heoprannuyeckasi xummst 10
Tema 2.1. Conep:kaHue y4eOHOTro MaTepuaJa 8 JIP 4,6,16
Du3uKko-XxUMHUYECKUE Merauiel.  I[lonoxenue wertawioB B I[leproanueckodl CHUCTEME XUMHYECKHX DJIEMEHTOB. I1P61- I1P610
CBOICTBa Oco0eHHOCTH CTPOEHUS AIIEKTPOHHBIX 000J0YeK aTOMOB MeTaiioB. O0ue ¢puznyeckue cBoicTBa 2 OK 01
HEOPraHUYECKUX MeTaiioB. CriiaBbl METaIOB. DJIEKTPOXUMHUYECKUM DPsIi HANPSKEHUH METauioB. XUMUYECKUE OK 02
BEIECTB CBOMCTBAa BaXHEUIWX METAUIOB (HATPWUMW, KaJui, KaJbI[MH, MarHUM, aTFOMAHUNA, ITUHK, XPOM, OK 04




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, cojiell ,Z[p) I'eneTnyeckas CBS3b HCOPraHUMYCCKUX BCIICCTB, IMPHHAJICKAIIUX 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.

Pacuérbl Maccel BemecTBa Ui 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe WUIIU
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

K 1.2.

Tema 2.2.
Wnentuduxanus
HEOPraHUYECKHX
BEIICCTB

Coaep:xxaHue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHSA

JlabopaTopuas padora Ne2 «nentudukaiys HEOPraHMUECKUX BEIIECTBY.

Pemenne skcneprMEHTANBHBIX 33/1a4 MO XMMHUYECKHUM CBOMCTBAM METaJUIOB U HEMETAIJIOB, IO
pacro3HaBaHUIO ¥ TIONYYCHUIO COCTUHEHWH METAJUIOB W HEMETauIOB (B3aWMoOJIEHCTBHE
THIPOKCHUIA aIOMUHUS C PAaCTBOpAMHU KHCIOT W Imeioueit,). neHTudukanus HeopraHHUYeCKUx
BCIIECCTB C MHCIIOJIIB30BAHHUEM HX @HSHKO-XHMH‘IGCKI/IX CBOI\/IICTB, XapaKTCPHBIX KAaYCCTBCHHBIX
peaknuii. KadecTBeHHbIEe peakuuud Ha cyiabdaT-, KapOOHAT- U XJOPUA-aHUOHBI, Ha KATHOHBI
METAJIJIOB 1 KATUOH aMMOHUA

JIP 4,6,16
[1PG1-11P610
OK 01

OK 02

OK 04

KonTpoabHas padora 2 CBoiicTBa HEOPraHMUECKUX BEHIECTB (110 pa3zeny 2)

Pa3nea 3. Teopernueckue OCHOBBI OPraHM4YeCKOH 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 %)

JIP 4,6,16
I1P61-I1P610
OK 01

Pa3nen 4. Yraesonopon

bl

10

Tema 4.1.
YrieBogopoibl U ux
MPUPOJHBIE UCTOYHUKU

Conep:xanue yueOHOro Marepuasa

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 yrieBogopo/ibl (aIKeHbl, alKaJAUEHbl, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOEHHME, FOMOJOTUYECKHH psa. DTWIEH U MPONWIEH: COCTaB, CTPOECHHE,
(dbu3MYecKne U XMMUYECKHE CBOWCTBA (pEakiMH TUIPUPOBAHMS, TaJOTEHUPOBAHUS, THApPATAIINH,
OKHCJICHUS U TIOJMMEPHU3alliN) TIOTy4eHHe U TPUMEHEHHE.

Ankanuensl: Oyraaues-1,3 u merwiOyranuen-1,3, XUMHYECKOE CTpOEHHE, CBOMCTBA (peakius
MOJIMMEPH3AINH ), TPUMEHEHUE (NI CHHTE3a MMPUPOJIHOTO U CHHTETUYECKOTO KaydyKa U Pe3UHbI).
AJKHHBI: COCTaB U 0OCOOCHHOCTU CTPOCHMS, TOMOJIOTHYECKUH Psifl. AIICTHIICH: COCTaB, XUMHUUYECKOE
CTpoeHHe, (U3MYECKHEe M XHMHUYECKHE CBOWCTBA (PEaKkiMu TUAPUPOBAHUSA, TaJOTCHHUPOBAHUSA,
THApPATAMA TOPEHHS ), MOJTyYeHHEe W MPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYypHOTO IJIaMEHU
JUISI CBAPKU U PE3KH METAJIJIOB)

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

JIP 4,6,16
[1PG1-1IP610
OK 01

OK 02

OK 04

K 1.2.




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. Copep:kanue y4eOHOTro MaTepuaJa 2 JIP 4,6,16
Ousuko-xumuveckue |JlaGopaTopHblie 3aHATHS I1PG1- ITPG10
CBOMCTBA JladopaTopuas pagora Ne3 «CBoiiCTBa yIieBO0POIOBY. OK 02
YIIeBOIOPOAOB TpuBuanpHas W MexAyHapoAHass HOMEHKJIATypa, XUMHUYECKHE CBOICTBA, CIOCOOBI MOIYYEHHS 2 OK 04
yriieBoaopoaoB. [losiydyeHune sTuiieHa M U3y4EHHE €ro CBOMCTB. MOJEIMpPOBaHHE MOJEKYJI M
XUMHUYECKHUX MPEBPALCHUIN YIIeBOJOPOAOB (HA MpUMEpe 3TaHa, TUJICHA, alleTUJIeHa U Jp.) U
raJIOTeHONPON3BOTHBIX
Pa3nes 5. Kucioponocoaep:xaiye oprannyeckie coeinHeHust 14
Tema 5.1. Coaep:xaHue yueOHOro MaTepuaJia 2 JIP 4,6,16
Cnuptel. Genon [IpenenbHBIC OJHOATOMHBIC CIMPTHI (METAHOJI M ATAHOJ): CTPOEHHUE, (PU3NYECKHEe U XUMHUUYECKHE ITPG1-I1P610
CBOMCTBa (peaklUMU C aKTUBHBIMM METAJUIAMU, TaJOr€HOBOAOPOJAaMH, TOPEHHE), IPUMEHEHUE. OK 01
Bogopoaueie cBA3M MeXIy MolleKyldamH crnupToB. DPU3MOIOTHYECKOE NEHCTBHUE METaHolla U OK 07
3TaHoJa Ha OpraHU3M YeJIOBEKa.
MHoroatoMHble CHOUPTHI (ITUICHTIUKONIb M TJIMIEPHH): CTpOCHHE, (PU3NYECKUE U XUMUYECKUE 5
CBOWCTBa (B3aMMOJEHCTBHE CO MICTOYHBIMH METAJUIaMH, KAdyeCTBEHHAas peaknus Ha
MHOTOaTOMHbIe crupThl). Dusnonormueckoe AeicTBHE Ha OpraHU3M denoBeka. lIpuMeHeHue
TIIUIEpUHA U DTUJICHTJINKOJIS.
@enon. CTpoeHHE MOJEKYNbl, (QU3MUYECKHE W XHUMHUYECKHE CBOMCTBa (eHona. TOKCHMYHOCTb
(dbeHomna, ero GU3MOJOTHIECKOE ICUCTBUE HA OPraHU3M uenoBeka. [Ipumenenue dhenona
Tema 5.2. Coaepxanue yueOHOro MaTepuaia 4 JIP 4,6,16
AJBIeruab!. Anpaeruipl U KEeTOHBI ((opManbIeruj, aneTaibJeTu]l, aleToOH): CTPOoCHHE, (U3HUYECKHUE WU I1P61- ITPO10
KapOoHOBbIE KUCIIOTBL. |XMMHYECKHE CBOMCTBA (peakiMW OKHCICHHUS W BOCCTAHOBJICHHs, KAYCCTBEHHbBIC PEAKIIMH), OK 01
CrnoxHbIe 2(hUpbI MOJIyYEHUE U IPUMEHEHUE. OK 02
O/HOOCHOBHBIE TIpeAeTbHbIE KAapOOHOBBIE KHUCIOTHI (MypaBbUHasT M YKCYCHas KHUCIIOTHI): OK 04
cTpoeHue, GU3MYECKHE © XUMHYECKHE CBOMCTBAa (OOIIME CBOWMCTBA KHUCIIOT, pPEaKIus 4
sTrepudukanyu), MoxydeHue U mnpuMmeHeHue. CTeapuHOBas U OJEUHOBAas KHUCIOTHI Kak

MIPEICTaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, X
MOIOLIEE JEHCTBHUE.

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cnoxsbX 3¢upos. XKupsl.
I'mpponus xupos. [Ipumenenue xxupos. buonoruueckas posib )KUPOB




Tema 5.3. Coaeprxanue yueOHOro MaTepuaa 4 JIP 4,6,16
VrineBosl VYrieBonpl: cocTaB, KiaccudUKaIUs YIriIeBOJOoB (MOHO-, JW- M Tonucaxapuisl). [rokoza — I1P61- ITP610

MPOCTEHIINIT MOHOCAaXapu: OCOOCHHOCTH CTPOCHHSI MOJEKYJNbI, (U3MYECKHEe M XUMUYCCKUE OK 01

CBOMCTBa TIIIOKO3bl (B3ammojeicTBue ¢ ruapokcuaoM wmeau (II), okucieHne aMMHadYHBIM OK 02

pactBopoM okcuna cepedpa (I), BocctaHOBIIeHHE, OpOKEHUE TIIFOKO3bI), HAXO0XKJICHUE B MPUPOJIE, OK 04

MPUMEHEHHUE TJIIOKO3bl, OWOJIOTHYECKAass pOJib B IKU3HEAEATEILHOCTH OpraHu3Ma 4YelloBeKa.

®ortocunTe3. GpyKTO3a KAK U30MEP IIIIOKO3BI. 4

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

MIPUMCHCHHE.

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

IEJUTIONIO3BI, (PU3UICCKIEC U XUMUYCCKHE CBOMCTBA KpaxMana (THAPOJIH3, KAYeCTBCHHAS PEaKIIHsI C

HOJ0M)
Tema 5.4. Coaep:xanue y4eOHOIro MaTepHuaJia 4 JIP 4,6,16
Dusuko-xumuueckue  |[IpakTuyeckue 3aHATHS I1P61- ITPG10
CBOKCTBa IIpakTnueckass padora Ne8. «HomeHkmartypa KHCIOPOAOCOIEPKANIMX  OPraHUYECKHX OK 01
KHCIIOPOJOCOACPIKAIINX | COCAMHEHUI». OK 02
OpPraHUYEeCKUX TpuBuanpHas W MexAyHapoAHass HOMEHKIATypa, XUMHUYECKHUE CBOICTBA, CIOCOOBI MOIYYCHHS 2 OK 04
COCIIMHEHUI CIUPTOB U (EHOJIOB, KAPOOHOBBIX KHUCIOT M 3(UPOB, adbACTHIOB U KeTOHOB. COCTaBJICHHE CXEM

peakiuii (B TOM UHCIE€ TO TPEUIOKEHHBIM IIEeMOYKaM MPEeBpalleHHil), XapaKTepU3YIOIINX

XUMHYECKHE CBOMCTBA KUCIOPOAOCOICPIKANTNX OPTaHNISCKUX COCTUHCHHIMA

IIpakTuueckas padora Ne9. «Xumuueckue U (pu3MUECKHe CBOWCTBA KHCIOPOIOCOIEPKAIINX

OpPTaHUYECKUX COCAMHCHUS.

[IpoBenenue, HaOMIOACHHE W ONHCAHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,

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

MHOTOaTOMHBIX CIHUPTOB (B3auMojeicTBue rmiepuHa ¢ ruapokcuaoM menu (1)), anpaerumos

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

B3aMMOJICHICTBHE KpaxMaJia C HOJIOM), H3yUYeHHE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTHI
Pa3znea 6. A3orconepxaiye opranHnyecKue coe{uHeHust 4
Tema 6.1. Coaepxanue yueOHOro MaTepuaa 4 JIP 4,6,16
AMUHBI. AMWHBI: METWIAMMH — IPOCTEHIIMI NMPEACTABUTENb AMHHOB: COCTaB, XMMHYECKOE CTPOECHHUE, [1PG1- ITPG10
AMMHOKHUCIOTHI. (bu3nUecKre U XUMUYECKIE CBOMCTBA, HAXOXKIECHUE B IPUPOJIE. OK 01
benku AMUHOKHUCIIOTEl Kak aM(poTepHble OpraHuyeckue coequHeHUs. Dusnueckue M XHUMHUYECKUE 2 OK 02

CBOMCTBA aMHMHOKHUCIOT (Ha TpUMepe TIHIHMHA). buolornueckoe 3HAYEHHE AaMHUHOKHUCIIOT. OK 04

Ilenrtnael.
benku kak mpuponnbie monuMmepbl. IlepBuuHas, BTOpHYHAs M TpeTUYHas 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
OEJIKOB NP HArPEBaHMH, IIBETHHIC PEAKIIUK OEIIKOB
Pa3znea 7. BbicokoMoOJIEKYJISIPHBIE COEINHEHNS 2
Tema 7.1. Coaeprxanue yueOHOIro MaTepuaJia 2 JIP 4,6,16
[Tnactmaccel. IIpakTHYecKHE 3AHATHS ITP61-I1P610
Kayuyku. Bonokna IpakTuuyeckas padora Nell. «CunTe3, aHanu3 M KIACCU(PUKAIMS BBICOKOMOJEKYIISPHBIX OK 01
COEIMHEHUIN» OK 02
OCHOBHBIC TIOHSTHS XHMHU  BBICOKOMOJIEKYJSIDHBIX — COEAMHEHH: MOHOMEp, MOJUMep, OK 04
CTPYKTYPHOE 3BEHO, CTEIICHb MOJMMEPU3AIIH, CPEAHss MOJIeKysipHas Macca. OCHOBHbBIE METObI IK 1.2.
CHHTE32 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH — TIOJMMEPH3AIHs U TIOJMKOHICHCALINS. 2
OsnakomsieHHe ¢ oOpaslamMH MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKOB:
IUTACTMACCHl (TTOJIMATHIICH, TMOJMIPONHIICH, MOJUBUHIIXIOPHU, MOJUCTUPON); HATypaJbHBIA U
CHHTETHYECKHEe Kaydyku (OyTaaMeHOBBIH, XJIOPONPEHOBBIH M  HM30NPEHOBBIN); BOJIOKHA
(HaTtypanbHble (XJIONOK, WIEPCTh, MIENK), MCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYeCKHUe (KalpoH M JIABCaH)
KonTpoabHasi padora 3 CTpykTypa ¥ CBOWCTBA OpraHMUYECKUX BEIIecTB (10 paszjaenam 3-7) 2
IpodeccuoHaIbLHO OPMEHTHPOBAHHOE cOAep:KaHMe (CoAep:KaHue NPUKJIATHOT0 MOTYJIs) 6
Pa3nen 8. Xumusi B ObITY M NPOM3BOJACTBEHHOM /1eATEJIbHOCTH Y€JI0OBEKA 6 JIP 4,6,16
Tema 8.1. Conep:xanue y4eGHOro MaTepuaia 6 ITP61-I1P610
XuMHUeCcKre I[MpaBuiTa SKOJIOTHUYECKH IIEIECO00Pa3HOTO TIOBEICHUS B OBITY M TPYIOBOM IESITELHOCTH B LENSX OK 01
TEXHOJIOTUH COXpPaHEHMs CBOETO 3/I0POBbS U OKpYXarollell NMPUpPOIHON Cpeibl, OMACHOCTh BO3/AEHCTBHS Ha OK 02
B [TIOBCE/IHEBHOMN KUBBIE OpPraHU3Mbl OpPraHUYECKHUX BEIIECTB OTIENbHBIX KJIACCOB (YTJ€BOJOPOAbBI, CIHPTHI, OK 04
1 npodeccuoHanbHON | (eHOMBI, XJIOPOPraHWYECKWEe MPOU3BOIHbBIC, ANBACTUABI U Jp.), MOKa3arellb MPeAeIbHO OK 07
JeATeIbHOCTH 4€JI0BEKa | JOMYCTUMOW KOHIICHTPAIMH U €r0 MCIOJIb30BaHHE. MK 1.2.
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 TemaMm: MHUIIEBbIE MPOIYKTHI, OCHOBBI PALMOHAIBHOIO THUTAHUS,
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 Keiic-3a1a4 B (hopMe MUHU-AO0KIaAa (JOMyCKaeTcs
MCTOJIb30BaHUE TPAQUIECKUX U MTPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

IIpoMe:xxyTOYHAasi aTTecTAallUs 10 JUCHMILIMHE (1u(depeHuMPOBaAHHBIN 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.

- AMopdHBIe BEIIeCTBa B IPUPOJIE, 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.

- Munepanbl ¥ TOpHBIE TTOPOJIbI KaK OCHOBA JIUTOCHEPHI.

- PacTBOpBI BOKpYT Hac. THUITBI pacTBOPOB.

- Bosa xak peareHT u cpena sl XAMUYECKOro Mpoliecca.

- JKuznb u nesrenpHocTh C. AppeHuyca.

- Bkiag OTEYECTBEHHBIX YUYEHBIX B PAa3BUTHE TEOPUHU  DICKTPOJIUTUUYECKON
JTIACCOLNALIH.

- 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.

- Peakmiuu ropeHust Ha MPOU3BOACTBE U B OBITY.

- BupryanbHoe MOJIETMPOBAHUE XUMHUYECKHUX MPOIIECCOB.

- Kuznb u nesrenpHocTs I'. [laBu.

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

- Koppo3swus meTamioB u criocoObl 3aIUThl OT KOPPO3HUH.

- HepTHBIC MM 0J1arOpOIHBIC Ta3bl.

- Poxxparoiue cou - raJloreHsl.

- McTopus mBEACKON CIIUYKMU.

- McTopusa BOBHUKHOBEHUS U PA3BUTHUSI OPraHUYECKON XUMUHU.

- ’Kusnb u nesrensHOCcTh A. M. ByTneposa.

- Ponb OT€4YECTBEHHBIX YYEHBIX B CTAHOBJIECHHM W PA3BUTUU MUPOBOU OPraHUYECKOMN
XHUMHH.

- CoBpeMEHHbBIC MPEACTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHMUSI.



- DKOJIOTMYECKUE aCIIEKTHI UCIIOJIb30BaHUS YIVIEBOJIOPOIHOTO 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 IIPOJTYKTOB

- 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

Jis peanmzanuu  pabodeid mporpammbl yaeOHoW aumcnuruidHbl OJ[.12  «Xumwsi»
MIPUMEHSIOTCS CIIEAYIONINE 00pa30BaTeIbHbIC 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.
O6opynoBanue y4yeOHOro KabUHeTa:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY CTY/ICHTOB;

- pabodee MecTo MpernoaBaTes;

- TUJAKTUYECKU KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOHH 110 AUCITUTLIHHE,

- MyJTbTUMEIUNHBIC CPEACTBA OOYICHUS TI0 TUCITUTIIINHE;

- 000pyaOBaHKeE I TPOBECHUS BCEX BUIOB JIAOOPATOPHBIX paboT

TexHuueckue cpecTBa 00yICHUS:

- 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 GkypHaI «XUMUS U KU3HDY).

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 3aBEPIICHUH U3yUYEHHUS TUCUUILIINH

Pe3yabTaThl 0OcBOeHHs y4eOHOI Pasznen/Tema Tun oueHoYHbIX
AUCHUTLTHHBI MeponpusiTHii
OK 01. BeiOupatsb criocoObl perieHus Tema 1.1-1.7 YcTHBIN onpoc
3a1a4 npo()ecCMOHANBHOM fesTensHoctn | Tema 2.1, 2.2 Tectuposanue,
MPUMEHUTEIBHO K Pa3TNYHBIM Tema 3.1 [IpakTiyeckne paboThl
KOHTEKCTaM Tema 4.1 KonTtponbHbIe paboThI
Tema 5.1-5.4 JIMKTaHTHI
Tewma 6.1 NunuBunyanbHbIe
Tema 7.1 yueOHbIE TPOEKTHI
Tema 8.1 @pOHTAIBHBIN OITPOC
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2,1.4,1.6,1.7 HuddepeHurpoBaHHbIH
CpEACTBA IIOUCKA, aHAIIN3a U Tema 2.1,2.2 3a4€T
WHTEpIpeTanuu nHHoOpMaluy u Tema 4.1, 4.2
MH(MOPMAILOHHBIE TEXHOIOTUH IS Tema 5.2-5.4
BBITIONTHEHUS 33124 PO eCCUOHATBLHOM Tema 6.1
JeSTebHOCTH Tema 7.1
Tema 8.1
OK 04. 3ddextuBHO B3aumoeiictBoBarh | Tema 1.7
U 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>Karolleu Cpenbl, Tema 5.1
pecypcochepexeHuIo, MPUMeHATh 3Hanns | leMa 8.1
00 M3MEHEHUU KJIMMAaTa, IPUHIUTIBI
Oepe’KITMBOTO MPOU3BO/ICTBA,
3¢ (HEeKTHBHO JAEHCTBOBATH B
YpEe3BBIYAIHBIX CHTYAITHSIX
[1IK 1.2. [IpoBOaUTH UCCEAOBaHNS, Tema 1.2 DKcnepTHoe
MOBEPKHU U FOCTUPOBKY I'€0AC3UUECKUX Tema 1.6 HaOIoIeH1e
MPUOOPOB U CUCTEM Tema 1.7 BBINIOJTHCHUS
Tema 2.1 71a00paTOPHBIX padoT,
Tema 4.1 KOHTPOJIbHBIX padoT,
Tema 7.1 BBITIOJTHEHHE
Tema 8.1 TECTUPOBAHUS U

MIPAKTUYECKHUX paboT




