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1 MACHOPT PABOYEN ITPOT'PAMMBI YYEFHOM JUCIIUIIJIAHBI
C0O0.02.02. XUMUA

1.1 Ob6sacTh NpUMEHEHHUS IPOTPAMMBI

Pabouass mporpamma nuciuIuIMHBL (Hanee pabodas mporpamma) SBISETCS
YacThI0O OCHOBHOM mpo(ecCHOHambHON  00pa3oBaTENbHON  IPOrpaMmbl  —
00pa30BaTeNbHOM TPOrpaMMBbl CPEIHEro MNPOPECCHOHATBHOTO OOpa30oBaHUS —
IIPOrpaMMBbI MOATOTOBKH CIICIIUATHCTOB CPEIHETO 3BEHA.

PaGouas nporpamma paszpadotana B coorBetcTBue ¢ ®I'OC, cocraBieHa mo
yueOHoMy 1aHy 2024 roma no cnemuanbHoctu 31.02.06  Cromatomnorus
npoduIaKTHIEeCKasl.

1.2 MecTro AMCUMIUIMHBI B CTPYKType OCHOBHOH NpPOdecCHOHAJBLHOU
0o0pa3oBaTeJIbHOM NPOrPAMMBI:

VYyeOnas JUCLUIUIMHA C00.02.02. Xumust OTHOCHUTCS K
o011eo0pa3oBaTeIbHON IIOATOTOBKE OCHOBHOM npo¢eccuoHaIbHON
oOpa3oBaTeNpHOM MporpaMMbl — 0OOpa30BATENBbHOM MPOrpaMMBbl  CPETHETO
npo(ecCHOHANBHOTO 00pa30BaHUS — MPOTrpaMMbl MOJTOTOBKU CIIELUATIHCTOB
CPEIHETO 3BEHA.

1.3 Henu wu 3agaum JMCUMIVIMHBI — TPe0OBaHMS K pe3yjbTaTaMm
OCBOCHUSI TUCHUIIUHBI:

Conepxanue 001meoOpa3oBaTeIbHON y4eOHOW JUCHHUIUTMHBI  « XHUMUSDH)
HaIpaBJIEHO Ha YCBOEHUE 00YYarOIIMMUCS OCHOBHBIX OHATUMN, 3aKOHOB U TEOpUI
XMMHH; OBJIQZICHME YMEHUSMU HaOI0JaTh XMMHUYECKUE SIBJICHUSA, MPOBOJIUTH
XUMUYECKUI SKCIIEPUMEHT, IPOU3BOAUTH pPACUEThl HAa OCHOBE XUMHUYECKHX
(GbopMyI1 BEIIECTB M YPABHEHU XUMUYECKUX PEAKIUH.

B npoumecce wu3ydeHussT XUMUM @y  OOYyYalOIIMXCAd  Pa3BUBAIOTCS
MO3HABATEJIbHBIE MHTEPECHl U HMHTEJUIEKTYalIbHbIE CIIOCOOHOCTH, MOTPEOHOCTU B
CaMOCTOATEIILHOM TNPHUOOPETeHUs] 3HAHUW 10 XHUMHUU B COOTBETCTBUHM C
BO3HUKAIOIIMMHU  JKU3HEHHBIMM  MpoOJieMaMH, BOCIUTBHIBACTCS  OepexHOe
OTHOILIEHUSI K TPUPOJE, MOHMMaHHE 370pOBOro olOpas3a *KH3HU, HEOOXOAUMOCTH
NPENYNPEXICHNS SIBICHUM, HAHOCAILIMX BPEX 3J0POBBI0 U OKPYXKAIOIIEH cpene.
OHu OCBaMBalOT MPUEMBI TPAMOTHOTO, O0€30MaCHOTO MCIOJIb30BAaHUS XUMUYECKUX
BEILIECTB M MAaTepUalioB, NPUMEHSEMBbIX B OBITY, CEJIIbCKOM XO3SHCTBE M Ha
MPOU3BOJICTBE.

Ocoboe 3Hauenue nucuuriauHa umeet npu popmuposanun OK: OK 01.; OK
02.; OK 04.; OK 07.



Conepxxanue
CICIYIOLIUX LeJe:

IIPOrpaMMBbl

«XUMUS HarpaBJICHO Ha  JOCTHIXCHHC

[Inanupyemsble pe3ynbTar bl

O6ue’ JIUCIHHIIMHAPHBIC
O01mue JAucuunianHapHbie
B yacTu TpyaoBoro BJIaJIETh CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET:
BOCIIMTAHMSA: OCHOBOIIOJIATAFOITNE TIOHATHS (XUMHUECKHI 3JIEMEHT, aTOM,

- TOTOBHOCTH K TPYAY,
OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYI0II00ue;

- TOTOBHOCTb K aKTUBHOMU
JeSTeIbHOCTH
TEXHOJIOTUYECKON U
COIMAJILHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATH,
TUTAHUPOBATh U
CaMOCTOSITEIILHO BBIMOJIHATh
TaKyIo JACSITeILHOCTD;

- HHTEPEC K Pa3IUIHBIM
cdepam nmpodeccrnoHabHON
JEeSTCILHOCTH,

OBJ1aeHne
YHUBEPCAJIbHBIMH YUeOHBIMHI
M03HABATEJILHBIMH
AeHCTBUAMU: a) 0a30BbIe
JIOTHYeCKHUe AefCTBUA:

- CaMOCTOSTEIHHO
(dbopMynnpoBath u
aKTyaJlu3UpoBaTh NMpoosIeMy,
paccMmatpuBath ee
BCECTOPOHHE;

- YCTaHaBIIMBATh
CYIIECTBEHHBIN PU3HAK WIIH
OCHOBAHWUS JJIsl CPABHEHUS,
KJ1accupukanuu u 0000IICHUS;

- OTIPEICIIATD 1EITH
NEeSATEILHOCTH, 33]1aBaTh
apaMeTpsl U KPUTEPUHU HX
JOCTUKECHHS;

- BBISIBISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B

SIIEKTPOHHAst 000JI0UKa aToMa, S-, P-, d-3IIeKTPOHHBIE
opOuTaIM aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCICHU S, XUMUYECKast
CBsI3b, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00beM,
YIIJIEPOHBIN CKeNeT, (YHKIIMOHAIbHAS TPYIINa, paauKal,
I/I3OMepI/I$I, 1/130Mepm, I‘OMOJIOI‘I/I‘ICCKI/Iﬁ pSI,H, T'oOMOJIOI'u,
YIII€BOIOPOABI, KHCIOPO- U a30TCOJEPIKAIINE COSTUHEHUS,
OMOJIOTMYeCKH aKTUBHbIE BellecTBa (YIJIEBOIbI, YKHUPHI,
0enku), MOHOMEp, MOJTUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS, KPUCTAJUTHYECKas
pemeTKa, TUITBI XUMHUYCCKUX peaKHI/Iﬁ (OKI/ICJII/ITGJH)HO-
BOCCTAaHOBUTCJIIBHBIC, DK30- U BHHOTepMI/I‘{CCKI/Ie, peaKHI/II/I
HOHHOTO 00MEHA), pacTBOP, IJICKTPOIHUTHI, HEATICKTPOJIHUTHI,
AIEKTPOJIUTUYECKAS TUCCOIUAIINS, OKUCITUTENb,
BOCCTAaHOBHUTEb, CKOPOCTh XMMUYECKOHN peaKIu,
XUMHUYECKOE PaBHOBECHUE), TCOPUH U 3aKOHBI (TCOPHS
XUMHUYECKOTO CTPOCHUSI OPTaHMYECKUX BelecTB A.M.
Bytneposa, Teopust 31E€KTPONUTHUECKON TUCCOLMALINH,
nepuoanueckuii 3akon [[.M. MeHeneeBa, 3aK0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
(hakTOIOTUYECKHE CBEICHUS O CBOMCTBAaX, COCTARE,
MOJTYYSHUH ¥ 6€30MaCHOM HCTIOIb30BAHUH BaXKHEUIIINX
HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY U
MIPaKTUYECKOU JeATEIbHOCTH YEIOBEKA;

- YMETb BBISBIIATh XapaKTEPHbIE MPU3HAKU U B3aUMOCBSI3b
M3YYEHHBIX MMOHATUNA, TPUMEHATH COOTBETCTBYIOIINE MOHITHS
IIPU OMHMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX U
OpFaHI/ILIeCKI/IX BCIIICCTB U UX npeBpameHI/Iﬁ; BBISIBJIATH
B3aNUMOCBA3b XUMHUYCCKHUX 3H3HPII>1 C ITIOHATHUAMHU U
HpC}ICTaBHCHI/IﬂMI/I JIpyrI/IX eCTeCTBeHHOHay‘—IHBIX HpG}IMeTOB;
- YMGTB HUCITIOJIB30BAaTh HAMMCHOBAHUS XUMHNUYCCKHUX
COEIMHEHUH MEXIYHAPOIHOIO COI03a TEOPETUUECKON 1
MPUKIIATHON XMMHUHU U TPUBUAIbHBIE HA3BAHUS BAXKHEUIIINX
BEIIeCTB (ITUJICH, alleTUJIEH, TIHIePUH, (PeHo,
dbopManbaerua, yKCycHas KUCIOTa, TIUIUH, YTapHbIi a3,
yl"J'IGKPICJ'IBIfI ra3, aMMHakK, raii¢Has u3B€CTh, HErauicHast




JIeITEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKU
MOCJIEICTBUN ACATCIBHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIIJICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0azoBbIe
HCCIeT0BATEIbCKHE
JelcCTBHUA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIICI0BATEIbCKON U
MPOEKTHOM ESATEIbHOCTH,
HaBBIKaMH pa3pelieHust
npoOJem;

- BBISIBJIITH IPUYUHHO-
CJICICTBEHHEIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOIUTh APTYMEHTHI
JUIS TOKa3aTeJIbCTBA CBOMX
YTBEPKJICHH, 3a1aBaTh
MapaMeTpbl U KPUTEPUU
pelICHHUS;

- AaHAJIU3UPOBATh MOJYUYECHHBIE B
X0JI€ PEIICHUS 3aau
pe3yiabTaThl, KPUTUUECKH
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETb NIEPEHOCUTh 3HAHUS B
MMO3HABATENIbHYIO U
MPAKTUYECKYIO 00TacTH
KH3HEACIATCILHOCTH;

- YME€Tb UHTETPUPOBATH 3HAHUS
W3 pa3HBIX MPEAMETHBIX
o0OacTe;

- BBIJIBUTATh HOBLIC HJCH,
npeaJiaraTb OpUruHaIbHbIC
MOAXObI U PELICHUS;

- CIOCOOHOCTH MX
HCIIOIL30BaHUS B
IM03HABATEILHON U COIMAILHOM
MIPaKTHUKE

U3BECTh, MUTHEBAS COJIA U JIPYTUX), COCTABIATH (DOPMYJIBI
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB, ypaBHEHUS
XUMUYECKHUX PEaKIii, 00BSICHATh UX CMBICI; TIOATBEP)KIATh
XapaKTepHble XMMUUYECKNE CBOMCTBA BELLIECTB
COOTBETCTBYIOIIMMU DKCIIEPUMEHTAMH U 3aIIUCSIMU
YPaBHEHHI XMMHUYECKUX PEAKLIUH; - yMETh yCTaHABIUBATh
IIPUHAUICKHOCTD U3YYEHHBIX HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB K ONPEIECIICHHBIM KJIacCaM U IpyIIaM
COEMHEHUH, XapaKTEPU30BaTh UX COCTAB U BAXKHEUILINE
CBOMCTBA; OIIPEACIIATH BUABI XUMUYECKUX CBA3EH
(xoBaJIeHTHas1, HIOHHAs!, METAJNINYECKAasi, BOJOPOJIHAs ), TUIIbI
KPUCTANTMYECKUX PEIIETOK BEIIECTB; KIaCCU(PHUIIPOBATH
XUMHUYECKHE PEAKLUY;

- c¢(OopMHUPOBATh NPECTABICHUSA: O MAaTEPUAILHOM €IUHCTBE
MUPA, 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBJICHUU
IIPUPOJIBI; O MECTE U 3HAYEHUHU XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ POJIM B 00€CIIeYeHUH YCTOHYUBOTO
pa3BUTHS YEJIOBEUECTBA: B PELLICHUU MPOOIEM
9KOJIOTHYECKOH, SHEPreTUIECKON U MHIIEBOH 0€30MacHOCTH, B
pa3BUTHUN MEAMILIMHBI, CO3JaHUHN HOBBIX MaTepUaIoB, HOBBIX
MCTOYHUKOB SHEPIHH, B 00€CIIEUEHUN PALlMOHATIBHOIO
HIPUPOJIONOIb30BaHUs, B (POPMUPOBAHUHN MUPOBO33PEHUS U
o011el KyJabTypbl UEIOBEKa, a TAKXKe SKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MIPUPOAHOMU Cpelie;

- BJIQJIETh CUCTEMON XMMHUYECKUX 3HAHUH, KOTOpask BKIIIOYAET:
OCHOBOIIOJIATraoIMe TOHATUS (JIONOJHUTENBHO K CHCTEME
MOHATUI 6a30BOT0 YPOBHS)

- M30TOIBbI, OCHOBHOE U BO30YK/IEHHOE COCTOSIHHE aTOMa,
ruOpuan3aIys aTOMHBIX OpOuTanel, xumuueckas cBsizb (" " u
"""  KpaTHBIE CBSI31), MOJISIpPHAsl KOHIIEHTPALUs, CTPYKTYpHast
dopmyna, uzomepus (CTpyKTypHasi, reoMeTpudeckas (1mc-
TpaHC-U30MepHUs), TUIII XUMHUYECKUX peaKkiuii (roMo- u
reTeporeHHble, 00paTuMble U HEOOpaTUMBbIE), PACTBOPHI
(MCTHHHBIE, JUCTIEPCHBIE CUCTEMBI), KPUCTAIIOTUPATHI,
CTENEHb IUCCOLMALINH, DIIEKTPOIN3, KPEKUHT, PUPOPMUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33pEHUYECKHE
3HaHU4, JIEXKAIINE B OCHOBE NOHMMAHUS IPUUYNHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, COBPEMEHHBIE
IIPEJICTaBJIEHNS O CTPOCHHUHU BELIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIPHOM YPOBHSIX;
IIPEJICTABICHNS O MEXaHU3MAaX XUMUYECKUX PEaKLUH,
TEPMOJMHAMHYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHUs, O XUMHUUYECKOM PaBHOBECUH, TUCIIEPCHBIX




B o01acTn neHHocTn
HAYYHOTI'0 MO3HAHMS:

- chopmMupoOBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
0OIIECTBEHHO! MPAKTUKH,
OCHOBAHHOTO Ha IUAJIOTe
KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHHE
SI3BIKOBOM M UNTATENbCKON
KYJIbTYpPBI KaKk Cpe/iCTBa
B3aMMO/ICHCTBUS MEKTY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAaHME LICHHOCTH HAay4YHOH
NEeSATeIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh MTPOCKTHYIO U
HCCIIE0BATEIbCKYIO
JeSITeNIbHOCTh UHIUBUAYATbHO
U B TpYIIIE;

OBJ1aieHHe
YHHUBEPCAJIBLHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMU
AefCTBUAMU:

B) pa6ora ¢ undopmanmeii:

- BJIaJIETh HaBBIKAMH
noJyydeHus: uHGOpMaIuu u3
HMCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIHO OCYUIECTBIISATh
TIOKCK, aHAJTU3,
CUCTEMaTHU3AIUIO U
WHTEpIpeTaIuio nHdopmauu
pPa3IUYHBIX BUJIOB U (hOpM
MIPEACTABICHUS;

- CO3/1aBaTh TEKCTHI B
pa3nu4YHbIX (hopMarTax ¢ yueToMm
HazHaYeHUsS HHPOpPMAINH U
1[EeJIeBOW ayTUTOPUH, BRIOUPAS
ONTUMAJBLHYIO (hopmy
MIPEACTABICHUS 1
BHU3yaJIU3aIUH;

cucreMax, (pakTOJIOrMYECKHE CBEACHUS O CBOWCTBAX, COCTABE,
MOJIy4eHUHU M 0€3011aCHOM UCIIOIb30BaHUH BaKHEHIITNX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B OBITY U
IPAaKTUYECKOH eATEILHOCTH YeJIOBeKa; OOLIMX HAYYHBIX
IPUHIUIAX XUMHUYECKOT0 IIPOU3BO/ICTBA (Ha MpUMeEpe
IIPOM3BOJICTBA CEPHOI KMCIOThI, aMMHUaKa, METAHOJA,
nepepaboTku HePTH);

- YMETb IPOBOJUTH PACUYETHI [10 XUMUUYECKUM (hopMyiam U
YPaBHEHHUSIM XUMUYECKHUX PEaKIHi ¢ UCTIOIb30BaHHEM
¢u3nveckux BeITUUnH (Macchl, 00beMa ra3oB, KOJINYEeCTBA
BEIIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMUYECKON (POPMYIIBI
BEIIIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEaKIMU, €CIIU OJHO U3 UCXOAHBIX BEIECTB JIaHO B
BUJIE PACTBOpA C ONpPEAEICHHON MaccoBOi noeit
PacTBOPEHHOI'0 BEILECTBA WM JJaHO B U30BITKE (MMEeT
IPUMECH); PacYeThl MACCOBOM MM 0OBEMHOMH J10JIM BBIXOAA
MPOAYKTa PEAKIMH; PacyeThl TEIIOBOTO dPeKTa peakin,
00BEMHBIX OTHOILICHHUH Ta30B;

- YMETh BBISBIIATH XapaKTEPHbIC IPU3HAKHA U B3aUMOCBSI3b
M3yYEHHBIX TOHATUH, TPUMEHATh COOTBETCTBYIOIINE TIOHATHS
IIPU ONMCAaHUU CTPOEHUS U CBOMCTB HEOPraHUUECKUX U
OpPraHMYECKUX BEILECTB U MX MPEBPALIECHUN; BBISBIATH
B3aMMOCBSI3b XUMHUECKUX 3HAHUH C TIOHATHAMU U
IpPEeJCTaBICHUAMU APYTHX MPEAMETOB Ui 60jee 0CO3HAaHHOTO
MOHUMAaHHS U OOBSICHEHUSI CYITHOCTH MaTePUAIbHOTO
eIMHCTBA MUPA; UCTIOIH30BaTh CUCTEMHBIE XUMHUYECKHE
3HAHUS Ut O0BSICHEHHUS ¥ IPOTHO3UPOBAHUS SIBIICHHIA,
MUMEIOIINX €CTECTBEHHOHAYYHYIO TIPUPOY;

- YMETh UCII0JIb30BaTh HAMMEHOBAHUS XUMHUUECKUX
COEJMHEHUHN MEXTyHapOJHOI'O COI03a TEOPETUYECKON U
NPUKIIAJAHON XUMUU U TPUBHUAJIbHbBIE HA3BAHUS BEILECTB,
OTHOCSIIMXCS K U3yYEHHBIM KJIaCCaM OPTaHUYECKUX U
HEOPTraHMYECKUX COCTUHEHUH; HCITOIb30BaTh XHMUYIECKYIO
CHUMBOJIMIKY JIJISl COCTaBIIEHHsI (POpMYIT HEOpPTraHMYECKIX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpAILEHHBIX U CKEJIETHBIX) (POPMYJT OpraHu4ecKux
BEIIIECTB; COCTABIIATh YPABHEHUSI XUMHUUECKUX PEAKIIUN U
PacKpBIBaTh UX CYIIHOCTh: OKUCIUTEILHOBOCCTAHOBUTEIBHBIX
peakIuii OCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OalaHca
ATHUX peaKIyii; peaknii HOHHOTO OOMEHA MTyTeM COCTABICHUS
UX TIOJIHBIX U COKPAILEHHBIX HOHHBIX YPAaBHEHHI; peakiuit
TUAPOJIN3a, PEaKIIUi KOMIUIEKCOOOpa30oBaHus (Ha IPUMEPE
THJIPOKCOKOMITJICKCOB ITMHKA W AJTFOMUHHUS ); IOTBEPIKIAThH




- OLICHUBATh JOCTOBEPHOCT,
JNETUTUMHOCTH UH(pOpMaINH, ee
COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-ITUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CPEJCTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B pELLICHUN
KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3aa4 C
co0utoIeHreM TpeOOBaHHHA
SPrOHOMUKH, TEXHUKH
0€30MMacCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX
U 3TUYECKUX HOPM, HOPM
HH(pOPMAITMOHHOM
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH
pacrno3HaBaHMsI U 3aLUThI
uHpOpManuy,
HH(pOPMAITMOHHOM
0€30MacCHOCTH JTUYHOCTH;
-TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPE/IEIICHUIO;
-OBJIaJIeHNE HAaBBIKAMH y4eOHO-
HCCIIET0OBATEIbCKOM,
IIPOEKTHOM M COLMATILHON
NEeSATEIbHOCTH;

Osnanenue
YHHBEpPCAJIbHBIMHA
KOMMYHUKATHUBHBIMU
AefCTBUAMU:

0) coBMecTHasi 1eATeJIbHOCTD:
- IOHUMATh W UCTIOIB30BATh
MPEUMYIIIECTBA KOMaHIHON U
WHIUBUAYAIBHON pabOTHI;

- IPUHUMATH 1IeJId COBMECTHOM
JeSTEIbHOCTH,
OpraHU30BbIBATH U
KOOPJAMHHUPOBATH JEHCTBUSA 110
€€ JIOCTH)KEHUIO: COCTABIIATh
IIJIaH ACVCTBUH, paCIpENesTh

XapaKTepHble XMMUUYECKNE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aIIUCAMU
YPAaBHEHUN XUMUYECKUX PEAKLUH;

- YMETh KIacCU(UIIMPOBATH HEOPTaHMYECKUE U OPTaHUYECKUE
BEIIECTBA U XMMHUECKHE PEAKIH, CAMOCTOSTEIILHO BEIOUPATh
OCHOBaHUS U KPUTEPUU IS KIacCUPUKAIIIN U3ydaeMbIX
XUMHUYECKHX 00BEKTOB; XapaKTEpPU30BaTh COCTAB U
BA)KHEWILIME CBOMCTBA BEILIECTB, MPUHAICKALUX K
OIpeENIEHHBIM KJIaccaM U rpylaM COeAUHEHUH (IIpOCThIe
BELIECTBA, OKCUbI, THIPOKCUIbI, COJIU; YIIIEBOJOPO/IbI,
npocThie 3(UPbI, COUPTHI, PEHOIBI, ATbIETUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(DUPBI, HKUPHI, YTIIEBOIBL,
aMUHBI, aMUHOKHCIIOTHI, O€JIKH); MPUMEHSTh 3HAHUSI O COCTaBE
Y CBOMCTBAxX BEUIECTB ISl SKCIEPUMEHTAIBHOU MPOBEPKHU
TUII0TE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHUYECKUX PEAKIUN U TPOTrHO3UPOBAHUS BOZMOKHOCTEN MX
OCYIIECTBIICHNUS,

- YMETh MOATBEPKAATh HA KOHKPETHBIX IIPUMEPAX XapaKTep
3aBHCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX
COEIMHEHUI OT KPaTHOCTH U TUIA KOBaJIeHTHOM cBs3H (" " 1
"""), B3aMMHOT'O BJIMSIHHSI aTOMOB U I'PYIII aTOMOB B
MOJIEKYJax; a TaKKe OT 0COOEHHOCTEN peanu3alun
pPa3IMYHBIX MEXaHU3MOB IIPOTEKAHHUS PEAKLIMIA;

- YMETh XapaKTeprU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM H BO30Y>KJIEHHOM COCTOSTHUH) U HOHOB
XUMUYECKHX AJIeMeHTOB | - 4 mepuonos [lepuoanueckoii
cuctemsl /.M. MenpeneeBra 1 ux BaJIeHTHbIE BO3MOYKHOCTH,

ucnosnb3ys nouarus "s", "p
SHEPreTUUECKUE YPOBHU; OOBSICHITH 3aKOHOMEPHOCTH

n

, "d-anexTpoHHbIE" OpOUTaNH,

M3MEHEHHUS CBOMCTB XUMUYECKHX JIIEMEHTOB M 00pa3yeMbIX
MMHU COEAVMHEHUH N0 NMEPUOIAM U TPYIIIaM;

- YMETb IJIAHUPOBATh U BBINOIHATH XUMUYECKUI
AKCIIEPUMEHT (TIpeBpallleHUs OPTaHMYECKUX BEIIECTB MPH
HarpeBaHUH, MOJYUCHHUE dTUJICHA U U3YYCHHE €TO CBOMCTB,
KaueCTBEHHBIC PEAKIIMK HA alibJIETH/Ibl, KpaxMaJl, YKCYCHYIO
KHCJIOTY; IEHAaTypaIus OCJIKOB MPU HarpeBaHUH, [[BETHHIE
peakiuu 0eTKOB; MPOBOJAUTH PEAKIIMH HOHHOTO 0OMEHa,
ONpeNIENATh CPeAy BOJAHBIX PACTBOPOB, KAUECTBEHHbIE
peakiuu Ha cynbdat-, kKapOoHAT- U XJTIOPUJAHHOHBI, HA
KaTHOH aMMOHHUS; pelaTh SKCIIEPUMEHTAIbHBIC 33/1a4H 110
temaMm "Metamibel" u "Hemeramisl") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MPH 0OpaIleHUH C
BEelIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHHUEM;
MIPEACTABISITh PE3yJIbTAThl XUMHYECKOTO SKCIIEPUMEHTA B




pOJIA ¢ y4€TOM MHEHUU
YYaCTHUKOB 00CYXJaTh
pe3yJIbTaThl COBMECTHOM
paboTsI;

- KOOpAUHUPOBATh U
BBITIOJHATH pabOTy B YCIOBUAX
peanbHOro, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILIECTBJIATH TO3UTUBHOE
CTpaTErnyecKoe MOBEACHHE B
Pa3IMYHbIX CUTYaLUsX,
MPOSIBIISATH TBOPUECTBO U
BOOOpakeHue, ObITh
WHULIMATUBHBIM

OBJ1aeHne
YHHMBEPCAJIbHBIMH
peryisiTHBHbIMH
AefCTBUAMU:

r) NpUHATHE ce0s M APYrux
JIIOEH:

- IPUHUMATh MOTHUBBI U
apryMeHThI IpYTUX JIOAeH npu
aHaJIM3€e Pe3yJIbTaTOB
NESTENBHOCTH;

- IPU3HABaTh CBOE MIPaBo U
IIpaBo JAPYTHX JOAEH Ha
OLIMOKY; - pa3BUBATh
CIOCOOHOCTh TOHUMATh MHP C
MIO3ULMH IPYrOTO YEJIOBEKA;
B oGnactu skonorunyeckoro
BOCIIUTaHMSL:

- ¢(OpMHUPOBAHHOCTD
9KOJIOTUYECKOHN KYIbTYpHI,
MTOHUMAaHHE BIUSHUS
COLIMAJIbHO-9KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MIPUPOAHOMN U COLIMATIBHOM
cpenbl, 0CO3HaHHE ITI00ATbHOTO
XapakTepa dKOJOTHYECKUX
npobiem;

- IJIJAHUPOBAHUE U
OCYIIIECTBJIEHUE JICUCTBUI B
OKpPY’KaroIlleH cpesie Ha OCHOBE

dbopMe 3armmcu ypaBHEHHI COOTBETCTBYIOIINX PEAKIUI U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAJTU3UPOBATh XUMUYECKYIO HH(POPMAIIHIO,
I10JIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MaccOBOI
uHpopmaruu, cetb IHTEpHET 1 pyrue);

- BJIaJIETh OCHOBHBIMHM METOJIaMH Hay4YHOI'O ITO3HAHUS
BEIIECTB U XMMHUYECKHX SIBJICHUI (HaOI0IeHE, U3MEpPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

- YMETh POBOJHUTH PACUYETHI [0 XUMUUYECKUM (hopMyam u
YPAaBHEHUSAM XUMHUYECKUX PEAKLUN C UCIIOIb30BaHUEM
(U3NUECKUX BEITMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAaCcChl, 00beMa (HOpMaJIbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; UCIIOIb30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHMS IJIs IPUHATUSA PELICHUI B
KOHKPETHBIX )KU3HEHHBIX CUTYyaIUAX, CBI3AHHBIX C
BEILECTBAMU U UX IPUMEHEHUEM;

- YMETbh CaMOCTOSITEJIbHO IJIAHUPOBATh U IIPOBOJUTH
XUMHUYECKHUM SKCIIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB, KAYECTBEHHBIE
peakuyu yriieBoJOPOJOB PAa3IMYHbIX KJIACCOB U
KHMCJIOPOJICOAEPKALIMX OPTaHUYECKUX BEIIECTB, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4 10 PAaCIIO3HABAHUIO
HEOPraHMYECKUX U OPTaHNYECKHUX BEIIECTB) C COOII0IEHUEM
MpaBmII E30MACHOTO OOPAIIECHHS C BELIECTBAMH U
1abopaTopHBIM 000pyI0BaHUEM, (POPMYIUPOBATH LIEIH
MCCJIEIOBAHMSI, IPEIOCTABIIATH B Pa3IMuHON popme
pe3ynbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX
JIOCTOBEPHOCTB;

- YMETb OCYIECTBIIATh LIEJICHAIIPABICHHBIN IIOUCK
XMMUYECKON MH(OpMAIK B PA3IMYHBIX UICTOUHUKAX
(HayyHast 1 yueOHOHay4YHas JIUTepaTypa, CpeICTBAa MACCOBOM
uHpopManuy, cetb IHTEepHET U Apyrue), KpUTHYECKU
aHaAJTM3UPOBATh XMMUUYECKYIO0 HHPOPMaILIKIO, IepepadbaThiBaTh
€€ U MCI0JIb30BAaTh B COOTBETCTBUH C ITOCTABJIIEHHON yueOHOM
3ajayeii;

- BJIAJIETh CUCTEMOM 3HAHUI O METOAAaX Hay4HOI'O IMO3HAHUS
SBJICHUI IPUPOJIBI, UCIIOJIB3yEMbIX B €ECTECTBEHHBIX HAYKAX U
YMEHMSIMH IPUMEHSATH 3TU 3HAHUS IIPU dKCIIEPUMEHTAIILHOM
UCCIIEIOBAaHUM BEIIECTB U I OOBSICHEHUSI XUMUYECKUX
ABJICHUM, UMEIOLUX MECTO B IIPUPOJIE IPAKTUYECKON
JIEATEIbHOCTH Y€II0OBEKA U B IIOBCEIHEBHOW JKU3HU;

- YMETb IJIAHUPOBATh U BBIIIOJIHATE XUMHUECKUN
AKCIIEPUMEHT (TPEeBpallleHUs OPraHUYECKUX BEIIECTB MPH
HarpeBaHuM, MOJyY€HHE ITUJICHA U U3YYEHHE €T0 CBOWCTB,




3HaHUA LEeJIeN YCTOMYUBOTO
pa3BUTHS YEIOBEYECTBA;
AKTUBHOE HENPUSITUE
JEWCTBUM, IPUHOCALINX BPEl
OKpY>Karolleu cpere;

- YMEHHE NIPOTHO3UPOBATH
HeOJIaronpusiTHbIC
3KOJIOTMYECKHE MOCIEACTBUS
NPEAIPUHUMAEMBIX JIEHCTBUM,
MpeIOTBpALATh HX;

- pacIIMpPEHUE OMBITA
JEATEIIBHOCTH IKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HAaBbIKAMHU
y4eOHO-UCCIIeI0BATENBCKOM,
MIPOEKTHOM U COLUAIBbHON
NEeSATEIbHOCTH;

KaueCTBEHHbBIC PEaKIIMK HA alibJIETU/Ibl, KpaxMall, YKCYCHYIO
KHUCTIOTY; IeHaTypaIrus OeIKOB IpU HAarpEBaHUH, [IBETHHIE
peakiuu 6eIKOB; TPOBOJAUTH PEAKIIMH HOHHOTO OOMEHa,
ONPEAENATh CPEy BOAHBIX paCTBOPOB, KAYECTBEHHBIE
peakuuu Ha cynbdar-, KapOoHAT- U XJIOPUJAHUOHBI, HA
KaTHOH aMMOHHS; pelaTh SKCIIEPUMEHTAJIbHBIE 331a4H 110
temam "Metamuiel" u "HeMeramisl'") B COOTBETCTBHH C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH MU 0OpaIlleHUH C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYOBaHUEM;
MPEACTABIISITh PE3YIBTATHl XUMHUECKOTO SKCIIEPUMEHTA B
dbopMe 3armcu ypaBHEHHH COOTBETCTBYIONINX PEAKITUN U
(GbopMyIMPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;
-YME€Tbh CAaMOCTOSITEIBHO INIAHUPOBATh U IIPOBOJUTH
XUMHUYECKUN SKCIIEPUMEHT (TIOJIy4YeHHE U U3Y4YEeHUE CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB, KAYECTBEHHBIE
peaklMM YIriIeBOJOPOAOB PA3IMYHbIX KJIACCOB U
KHUCIJIOPOJICOACPKAIINX OPTraHUYECKUX BEILIECTB, PEIICHUE
AKCIEPUMEHTAIBHBIX 337a4 0 PAaCclO3HABAHUIO
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB) C COOJIIOICHUEM
npaBui 0€301MacHOr0 OOPAIICHNUs C BEIECTBAMU H
n1abopaTopHBIM 000pyI0BaHUEM, (DOPMYITHPOBATH TSN
MCCJIEIOBAHMSI, IPEIOCTABIATH B Pa3IMuHON Popme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATH UX
JIOCTOBEPHOCTB;

- chopMHpOBaTh MPEACTABICHUS: O XUMUIECKON
COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIH
XHMMUU B TIO3HAHUU SIBJICHUH TIPUPOBI, B (GOPMUPOBAHUHI
MBIIUIEHUS U KYJIbTYPbI JIMYHOCTH, €€ PYHKITMOHAITBHON
TPaMOTHOCTH, HEOOXOAMMOM ISl pEIIEHUS MPAKTUUECKUX
3aJ1a4 ¥ HKOJIOTMYECKU 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY
310POBBIO U IIPUPOJHON CpeELeE;

- YMETh COOII0IaTh MPaBUIIa YKOJIOTUYECKH 1IeIECO00pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOMN ACSITEIHHOCTH B LENSIX
COXPAHEHHsI CBOETO 37J0POBbsS U OKPYKAIOIIEW PUPOTHON
Cpellbl; YUUTHIBATh ONACHOCTH BO3/ICUCTBUS HA JKUBBIE
OPraHU3MBbI ONPEEIECHHBIX BEIIECTB, TOHUMAsI CMBICIT
MoKa3artelisi NpeesIbHON T0MYCTUMON KOHIIEHTPALINY;

- YMETh IPOTHO3UPOBATh, AaHAIU3UPOBATH U OLIEHUBATh C
MO3UIUI SKOJIOTUYECKON OE30MMaCHOCTH MOCIIEICTBHUS
OBITOBOM U MPON3BOACTBEHHON I€ATEIHLHOCTH YEIOBEKa,
CBSI3aHHOM C MepepadOTKON BEIIECTB; HCIOIb30BATh
MOJIyYeHHbIEC 3HAHUS JUIsl IPUHSITHS TPAMOTHBIX PEIICHUM
mpo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHEH;

- YMETh OCO3HABATh OMMACHOCTh BO3/ICHCTBUS HA )KUBbBIC
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OpraHU3MbI OIIPEIEICHHBIX BEILECTB, IOHUMAsl CMBICT
IIOKa3aTelIs PeAeIbHON JOIIyCTUMON KOHLIEHTpAluU, U
HOSICHATH Ha IPUMEPaxX CrocoObl YMEHBUICHUS U
IIPEAOTBPALIEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHUu3M
4eJI0BEKa

1.4 ®opmupyembie KOMIETEHIUMN:

OK 01. BsiOupate cmocoObl pemeHuss 3agad  npodeccruoHalbHOM
NEATETLHOCTH MMPUMEHUTEITHFHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBpPEMEHHBIC CpEACTBA IIOMCKa, aHAIW3a U
WHTEpHpeTanuu uHPopManuu, WHOOPMAITMOHHBIC TEXHOJIOTHH JIJISi BBITIOJTHCHHUSI
3a51a4 npodecCuoHaIbHOU IeATeTLHOCTH

OK 04. DddextuBHO B3auMOJCHCTBOBaTh U pabOTaTh B KOJUICKTUBE M
KOMaH/1e

OK 07. CopnericTBoBaTh COXPaHEHUIO OKpY’Karomen Cpensbl,
pecypcocOepexkennto, 3h(PEKTUBHO IEMUCTBOBATH B YPE3BbIYANHBIX CUTYAIUIX
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2 CTPYKTYPA Y COJEP)KAHUE YYEFHOM JUCIUILINHBI

2.1 O0bem yueOHOI AUCHMILIMHBI H BHAbI Y4e0HO pa0doThI

Bupa yueOHoii padoThI Oo0bem
4acoB
MakcumanbHas yyeOHass Harpy3ka (Bcero), B TOM 4ucJjie 10 BApPUATHBY 144
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 136
B TOM YHCIJIE: JJaAOOPaTOPHBIE 30
NPAKTUYECKHUE 3aHATHS 50
KOHTPOJIbHBIE PAOOTHI 10
WH/IMBUYAJIbHBIA TIPOCKT -
aKTHBHBIC, HHTCPAKTHUBHBIC (DOPMBI 3aHATHIA 25
CamocrosiTesibHasi padoTa o0yuyarmerocs (Bcero) -
[TpomesxyTouHast arTectanus B popme sx3amena (2 ceMectp) 8

Bcero BapPHATHBHLIX YaCOB - 0
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2.2 TemaTnueckuii jian u coaepxkanue yuedoHoii nucuuniauabl CO0.02.02. Xumus

O0neM yacoB

B TOM
qyucjie (I)OpMI/lpy
AKTUBHBI
HanmenoBanue [(Coaep:kanue y4eO0HOro Mmarepuajia (0OCHOBHOE M IPOo¢ecCHOHAIBHO-OPHEHTHPOBAaHHOE), J1a00paTOPHbIE o eMble
N ’ KOMIeTeH
pa3/iesioB M TeM U MPaKTHYEeCKUEe 3aHATHUS, IPUKJIATHON MOAYJIb BCEro |MHTePAaKT| ..
HBHbIC
topmbl
o0yueHust
*
1 2 3 4 5
OCHOBHOE CO/Iep:KaHue
Pa3nes 1. OcHOBBI CTPOEHHSI BelllecTBA
Tema 1.1. OcCHOBHOe co/Iep:KaHue 4
Crtpoenne aromop |1 €OpeTHYeCKoOe 00ydeHHe 2
O MUECKIX CoBpeMeHHast MOJIENb CTPOCHHS aToMa. DIIeKTpOoHHAst KoHpuryparus aroma. Kiaccupukanus XuMrU4ecKux
DIIEMEHTOB (S-, P-, d-351eMeHThI). BaseHTHBIC AIIeKTPOHBL. BaleHTHOCTD. DJIEKTPOHHAS IPUPOIAa XUMHYECKOM
3JIEMEHTOB U (8- p- ) P P Pupon OK 01.
CBSI3U. DJIEKTPOOTPHIIATEIEHOCTh. KOBasieHTHas CBsI3b, €€ pa3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHUs
npupoaa TpoOTpHIL »eep A p OK 02.
. (oOMeHHBIN M TOHOPHO-aKLEeNTOpHbIH). loHHas cBsA3b. MeTannnueckas cBsi3b. BogopoaHas cBs3b. OK 04.
XUMHAYECKOH CBSI3U OK 07
MeKMOJIeKyIISIpHbIE B3aUMOIEHCTBHSL. :
M30TOMBI, OCHOBHOE M BO30YXJEHHOE COCTOSTHUE aTOMa, THOPHUIU3AIMs aTOMHBIX OpOUTasIeH.
[IpakTHYecKHe 3aHATHS 2 1
Penienne mpakTHYECKUX 33JJaHUI Ha COCTABJICHUE YJICKTPOHHO-TpadpuuecKux GopMyIt 2ieMeHToB 1-4
MEepPUOIOB.
P ) ) ) ) OK 01
Perienue 3a1aHuil Ha UCIIOJIB30BaHUE XMMUYECKON CUMBOJIMKY M Ha3BaHUHM COEIMHEHHI 1O HOMEHKJIaType OK 02
MEKTyHAPOJIHOTO CO03a TEOPETHUECKON U MPUKIIaJHOW XUMUHU U TPUBUAIBHBIX Ha3BaHUU JJIS1 COCTABICHUSA OK 04.
XUMHYECKHX (OPMYJT ABYXaTOMHBIX COeTMHEHUHN (OKCUIOB, CYyIb(UI0B, THAPUIOB U T.I1.) U IPYTHX OK 07.
HEOPraHMYECKUX COCMHEHUI OT/EIbHBIX KIaCCOB.
Tema 1.2. OCHOBHOE CO/IepIKaHHe 2
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[lepuoanueckuit

Teopernyeckoe o0yueHue

Y/ VITH COACPIKUT NPHUMECH. Pacuer maccoBoii uiin 00bEMHOM A0JIK BbIXOJa NPOAYKTa p€akKnunu COCAUHCHUA OT

TEOPETUYECKH BO3MOXHOT0. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. PacyeTr Macchl (00BbeM, KOJTMYECTBO

3akoH M TaOnura  [IIPAKTHYECKHE 3aHSATHS 2

LI Menzeneesa [lepuoauueckas cucrema xuMuueckux snemMeHToB J[.M. MenaeneeBa. ®usnueckuii cMmbici [lepuoanueckoro
3akoHa J[.J1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX HMU OK 01.
[IPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUECKOT0 35ieMeHTa B [lepuoanueckoit 8§ 83 :
cucteme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuoandeckoro 3akona JI.1. Menneneena. [Iporuossi OK 07:
.. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTepU3aIUI0 XUMUYECKUX OK 01.
DJIeMEHTOB «MeTaJTMYecKue / HEeMETAINTNIECKIE CBOMCTBA, AJICKTPOOTPHUIIATEIILHOCT M CPOJICTBO K OK 02.
PIEKTPOHY XMMHUECKUX 2JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B OK 04.
MEepUONYECKON cucTeMe XumMuieckux snemMeHToB .M. MenneneeBay. OK 07.

Pa3nes 2. Xumnyeckue peakiuu

Tema 2.1. Tunel OcCHOBHOe co/Iep:KaHue 4

KUMHUECKHX Teopernueckoe o0yueHue 2

beasuuii Kraccudukanus 1 THITBI XUMAYECKUX PEAKIUH C y9acTHEM HEOPTaHWYSCKUX BemecTB. KomndecTBeHHbBIE
OTHOIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUYETHI TI0 YPABHEHUSIM XUMUUYECKHUX OK 01
peakuuii. Mosb Kak eIMHHIA KOJIMYeCTBa BelecTBa. MossipHas Mmacca. 3aKOHbI COXPaHEHHUsI MacChl U OK 02:
HHEpruu. 3akoH ABoraapo. MosspHblit 00beM razoB. OTHOCUTENbHAs IJIOTHOCTH Fa30B. OK 04.
Peaxiinu KOMIIEKCOOOPa30BaHUS C y4aCTHEM HEOPTaHMUECKHUX BEIIECTB (Ha MIPUMEPE TUIPOKCOKOMILIEKCOB OK 07.
[[MHKA ¥ ATFOMUHUA).
[IpakTHYecKHe 3aHATHS 2
CocTaBieHre ypaBHEHUH peaklnii COeTMHEHUs, pa3NIoKeHUs, 3aMelIeHHs], 0OMeHa. Y paBHEHUS pPeaKIIHii
TOpPEHUs, HOHHOTO 0OMEHA, OKUCIICHHUSI-BOCCTAHOBJICHHSI. OK 01
PacueT KOMMYeCTBEHHBIX XapaKTEPUCTHK MCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer OK 02:
KOJIMUECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKIUU COETUHEHHMS], €CITH OJHO U3 BELIECTB JaHO B U30bITKE OK 04.

OK 07.
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BEILIECTBA) MPOIYKTa PEaKIMU, €CIIU OJHO U3 BEILECTB IaHO B BUJIC PACTBOPA C ONPEICIICHHON MacCOBOI

,I[OJ'ICI71 PaCTBOPEHHOI'O BEHICCTBA.

ypaBHeHI/ISI OKHCJICHHS-BOCCTAHOBICHHS. CTeleHb oKuclIeHUss. OKUCINUTENb 1 BOCCTAHOBUTEIIb.

XUMHUECKOH (1)0pMy.]'H)I HIIH COCTaBJICHNE XMMHYICCKOM q)OpMy.]'H)I HUCXO0as U3 Ha3BaHUs BCIICCTBA I10

OKHCIUTEIBHOBOCCTAHOBUTEIIBHBIE PEAKLIUU B IIPUPO/JIE, IPOU3BOICTBEHHBIX IIPOLIECCAX U OK 01.
PKU3HEJCATEIIBHOCTH OpraHn3MoB. OKUCIINTENbHO-BOCCTAHOBUTENIBHBIN NOTEHIMAI cpelpl. CocTaBleHuE U 85 8i :
YpaBHUBaHHE OKHCIUTEIbHOBOCCTAHOBUTENIBHBIX pPEaKIil METOJOM 3JIEKTPOHHOr 0 Oananca. TunuuHsle OK 07'
HEOPraHUYECKNE OKUCIIUTENIN U BOCCTAHOBUTENN. DJIEKTPOIN3 PAaCTBOPOB U PACILIABOB COJIEH.

Tema 2.2. OcCHOBHOe co/Iep:KaHue 4

DiexTponuThyecka [L€OpeTHIecKoe 00y ueH e 2

s mucconanys U |1 €OpHs DIEKTPOIIMTUYECKOH aucconnanuy. Peakiun nonnoro oomena. CocrasiieHue peakiuii HOHHOTO OK 01

MOHHBII OOMEH 0oOMeHa IMyTeM COCTaBJIEHUS MX MOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHHIH. OK 02
['uponu3 comneil. 3HaueHne THAPOIIN3a B OMOJIOrHUeCKUX OOMEHHBIX mporeccax. [[puMeHeHne ruponsa B OK 04.
[IPOMBIILIJIEHHOCTH. OK 07.
JlabopaTopHble 3aHATHSI 2
JlaGopaTopHast pabota «Peakiuu ruposmza. OK 01.
lccnenoBanue cpefibl paCTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMU U CIa0bIMU IPOTOIUTAMH, U UX pEaKIUii 85 8421
C pacTBOpaMHu ILeN04M U KapOoHaTa HaTpusi. CocTaBlieHHe PeakMid THIPOIN3a COJIEH. OK 07'

KonTposabnas CrTpoeHne BemecTBa 1 XUMHYECKHE PeaKIUH. 2

padora 1

Pasznen 3. CTpoeHne 1 CBOMCTBAa HEOPTAaHUUYECKUX BEILIECTB

Tema 3.1. OcHoOBHOE coaepKaHue

Knacenpukauns, meoneryyeckoe o6ydenue 2

HOMEHKJIATYpPa 1 T _ B R

crpoenne peIMeT HeopraHudeckoil xumun. BzanumocBsa3bp Heopranuueckux eniects. Kimaccudpukarms OK 01

HEOPraHHYeCKHX [HEOPraHWYECKUX BemlecTs. IIpocThie U croxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEILECTB (OKCHJB, OK 02

BEIECTB TUAPOKCHUIBI, KUCIIOTHI, coi). HoMeHKkaTypa 1 Ha3BaHUE HEOPraHMYECKUX BEUIECTB UCXOJIS U3 UX OK 04.

OK 07.
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MEXIYHAPOJAHON WU TPUBUAIBHOW HOMEHKIIATypE.

MexMmoleKysipHble B3aumoiencTBus. Kpucrammoruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrammmieckue 1 aMopHbIe BEIECTBa. THITBI KPUCTAIUTMYECKUX PEHIETOK (ATOMHAs!, MOJICKYJISIpHAS,
MOHHAs!, METAJUTMYECKast). 3aBUCMOCTh (DU3MYECKHX CBOWCTB BEIIECTBA OT THIIA KPHUCTAIIIMUYECKON PELICTKH.
[ IprunHBI MHOTOOOpA3Usl BEIIECTB.

COBpeMeHHBIG MMpEaACTaBJICHUA O CTPOCHUHN TBEPABIX, X KUAKHUX U Fa3006p33HBIX BCIIICCTB. >KI/I,I[KI/IG KpUCTaJLJIbI.

HpaKaneCRne 3aHATHSA

Pemenue 3agay Ha pacueT MacCoOBOM JOJIN (MaCCH) XUMHNYCCKOI'O 3JICMCHTA (COGI[I/IHCHI/IH) B MOJICKYJIC

(cMecH). Pemienre npakTHYecKHX 3a1aHuil 1o Kiaccu(uKalnyuy, HOMEHKIATYpe U XUMHUECKUM (popmyiam 85 8;
HEOPraHMYECKUX BEILECTB PA3IMYHBIX KIacCOB (HAa3bIBATh U COCTABIATH (OPMYJIbl XUMUYECKUX BELIECTB, OK 04.
ONpeeATh IPUHAIEKHOCTD K KJIACCy). OK 07.
lcTouHnky XUMU4eckoil nHpopMmaly (HayuHas 1 yueOHO-Hay4dHas JJUTepaTypa, CpeicTBa MacCOBOM OK 01.
uHpopmanuu, cetb MHTepHeT 1 Apyrue). [Tornck naGopManuy mo Ha3BaHUSIM, UACHTU(DUKATOPAM, OK 02.
CTPYKTYPHBIM (hopMyJiam. OK 04.
OK 07.

Tema 3.2. @u3uko-(OCHOBHOE COAEPIKAHNE

XHMHYECKHE Teopernyeckoe 00yueHue

CBOICTBA

HeOpraHuYecKNX Mertamnel. OOme puzndeckue 1 XuMHUYECKUe cBoiicTBa MeTaioB. CriocoObl MomydeHus. 3HaYeHHue OK 01.

BeLECTB METAJIJIOB U HEMETAJIJIOB B IPUPOJE U KUZHEACITEIbHOCTH YEJIOBEKA U OpraHn3MoB. Koppo3us MeTaiios: OK 02.
BU/IbI KOPPO3UH, CIIOCOOBI 3allIUThl METAIJIOB OT KOPPO3HH. 85 84;
Hewmetamnsl. O0mue ¢puznyeckue 1 XuMUYECKHe CBOMCTBA HEMETauIoB. TunuuHbie cBoiicTBa MeTasuioB 1Y - OK 01.
YII rpynn. Knaccudukanus u HOMEHKIaTypa coeTuHeHUI HeMeTalioB. KpyroBopoTel OMOT€HHBIX OK 02.
DIIEMEHTOB B IIPUPOJIE. 8§ 8;‘
XVMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB (OKCHI0B, THAPOKCHIOB, KMCIIOT, COJIEN OK 01.
U J1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COEIMHEHHUMN, BBICIINX 85 83
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OKCHIOB U THAPOKCHUIOB.

OK 07.

[IpakTuyeckue 3aHATHS

CocTaBiicHHC ypaBHeHI/If/’I XHUMHUYCCKUX peammﬁ C Y4aCTHUEM NIPOCTHIX U CIIOKHBIX HCOPTraHNYCCKUX BCIICCTB:

OKCHJIOB METAJIOB, HEMETAJIOB M aM()OTEPHBIX IEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBaHUH U OK 01.
aM(pOTEPHBIX THAPOKCH]IOB, HEOPTaHUUECKUX COJIEH, XapaKTepU3YIOLINX UX CBOMCTBA. 85 8i :
Perienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a1aHUI HA CBOMCTBA U MOIy4Y€HUE HEOPTaHUIECKUX OK 07:
BEIIICCTB.
JlabopaTopHble 3aHATHSA
JlaGopaTopHnast pabota «CBOMCTBA METAIUIOB U HEMETAJIOBY. OK 01
lccnenoBanue GU3NYECKUX M XUMHYECKHX CBOWCTB METAIJIOB M HEMETAJUIOB. PeleHne sKcriepuMeHTalbHbBIX OK 02:
3ajiay M0 CBOMCTBAM XMMHUYECKHM CBOMCTBAM METAJJIOB U HEMETAJIJIOB, 110 PACIIO3HABAHUIO U MOJYYCHHIO OK 04.
COEMHEHUI METAJIJIOB U HEMETAJLIOB. OK 07.
Tema 3.3. OcHOBHOE coJep:kaHue
HIpoM3BOACTBO  ITegpernueckoe 06ydenue
HEOPraHu4YecKux
BEIECTB. OO0111e MpeCTaBICHHs O IPOMBILIUIEHHBIX CIIOCO0aX MOMyYeHHUs XMMUYECKHX BEIECTB (Ha IpUMepe
3HaueHHne U [IPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI). OK 01.
[PUMCHECHHE B Uepnas u nBeTHast Metautyprus. [IpakTruueckoe MpuMEHEHHE IEKTPOII3a JIJIs TOJTYYCHUS IETOYHBIX, OK 02.
ObiTy 1 Ha [11€7I09YHO3EMENIBHBIX METAIIIIOB U amoMUHMsL. CTEKJI0 M CHIIMKATHAs MPOMBILIUIEHHOCTh. [Ipobiiema 0TX0/10B 1 OK 04.
MPON3BO/JCTBE ' '
M0OOYHBIX TIPOJYKTOB. OK 07.
[MpakTHyecKue 3aHATHSA
PerieHue npakTUKO-OPUEHTUPOBAHHBIX 33aJJaHUI O POJIM HEOPraHUUYECKOW XUMHUH B Pa3BUTHU MEIULIUHBI, OK 01
CO3/IaHMH HOBBIX MaTepHATIOB (B CTPOUTENILCTBE U AP. OTPACIIAX MPOMBIIUIEHHOCTH ), HOBBIX HCTOUHUKOB OK 02:
PHEpruu (aJbTEepPHATUBHBIE HCTOUHUKH SHEPTUH) B PEIICHUU MTPOOJIEM SKOJIOTUYECKOM, SHEPreTHYeCKON U OK 04.
MUIIEBON OE30MaCHOCTH. OK 07.
KonTposbnas CBoiicTBa HEOPraHNYeCKNX BeleCTB.
abora 2
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Pasznea 4. CTpoeHue u CBOMCTBAa OPraHUYECKUX BELIECTB

Tema 4.1. OcHOBHOe coiep:KaHue

Kinaccnpukauns, eoneryueckoe 06ydenue 2

CTpPOCHHE U T _ B

HOMEHKJIATYpa peIMET OPraHuYeCKOM XUMUU. B3anMOCBA3b HEOPraHMYECKUX M OPraHUYECKUX BELIECTB.

OpraHu4YeCcKuX XMMHUYECKOE CTPOEHUE KaK MOPAJOK COCUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIECHTHOCTH. OCHOBHBIE

BEIIECTB MOJIOKEHHSI TEOPUU XMMHUYECKOT'0 CTPOCHHUSI OpraHn4ecKux coenuHenuit A.M. BytnepoBa. YriepoaHbrii OK 01
CKEJIET OpraHN4eCKON MOJIEKYJIbl. MOJIEKYIISIpHBIE U CTPYKTYpPHBIE (Pa3BEPHYTHIE, COKPAILEHHBIE) OK 02
XUMHUYeCKHe (POpMYJIbl. 3aBUCMOCTb CBOMCTB BEIIECTB OT XUMUYECKOT0 CTPOeHUs MoJieKy1. Vizomepus u OK 04.
M30MepHI (CTPYKTYpHasl, FeoMeTprueckas (Luc-TpaHc-uzomepusi). KpaTHOCTh XUMUUECKOM CBSA3H. OK 07.
[TonsiTHE O PYHKIIMOHANBHOH rpymrie. [IpuHIUIB KIaccu(pUKaui OpraHndeCKUX COCIMHEHUI.
MexnyHapoaHas HOMEHKJIaTypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAUHEHUH.
[IpakTHYeckne 3aHATHA 2 1
Homenknatypa opraHM4ecKUX COETUHEHHUH OT/IEIbHBIX KIacCOB (HACHIIIEHHbIE, HEHACBILCHHBIE U
ApPOMaTUYECKHE YTIIEBOJIOPO/IbI, CIIUPTHI, )EHOIBI, AJIbJETUABI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.) OK 01.
CocTaBiieHne OJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BELIECTB OTAENIbHBIX KJIACCOB, 85 82 :
MCIIONIB3YS MX Ha3BaHMs [0 CUCTEMAaTHUeCKOW HoOMeHKIarype. PacueTsl mpocTeiineit popMyiibl OK 07.
OpraHMYECKON MOJIEKYJIbI, UCXO/s U3 AIIEMEHTHOTro cocTana (B %).
OcHoOBHOE coaepKaHue
Teopernueckoe o0yyenune 8

Tema DOU3NKO-XUMHUYECKHE CBOMCTBA OPraHUUECKUX COEAMHEHUN OTEIbHBIX KJI1accOB (0COOEHHOCTH

4.2.CpoiicTpa KJIaccu(pUKalMi 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKUH psi U o01mmas popMysia; H30Mepus;

OpPraHuYecKux o . . 5 ) OK 01.

. M3UUYECKHE CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOITYYEHHUS):

coeHenmii ’ ’ y 5 OK 02.
- IpEJENbHBIE YTIIEBOAOPOABL. ['OpeHre MeTaHa KaKk OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIlIa B OK 04.
[IPOMBIIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIEBOIOPOAOB, HAX0XK/IEHUE B IPUPO/JIE U IPUMEHEHHE OK 07.
QJIKaHOB;
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- HCIIPEACIIbHBIC U apOMAaTHYCCKUEC YITIECBOAOPOIBI. HOHI/IMCpI/I3aHI/IH OTHUJICHA KaK OCHOBHOC HaIlpaBJICHUEC €TO

M CIIOJIb30BaHM. FopeHHe alcTnJICHa KaK HCTOYHHUK BBICOKOTCMIIEPATYPHOT'O IIJIAMCHH JJIs1 CBAPKH U PE3KU

METaJJIOB; OK 01.
- KHUCJIOPOACOIepIKaIINe COSAUHEHUS (CIUPTHI M MPOCTHIE 3(DUPHI, PEHOIIBI, alIbETHUABI U KETOHBI, 85 82 :
KapOOHOBBIE KUCIIOTHI M UX MIPOU3BOHBIE). [IpakTHueckoe NpuMEeHEeHNe 3TUIIEHTTIMKOIISA, ININLEeprHa, (heHoa. OK 07:
[Ipumenenue popmainbaeruia, aneTaabAeruia, yKCyCHOM KUCI0Thl. Mblila KaK COJIM BBICIIMX KapOOHOBBIX
KHCJI0T. Morolue cBOMCTBA MBIJIA;
- a30TCO/IeprKalllie COeAMHEHUs (AMUHBI U AaMUHOKHUCIIOTBI, OCJIKH).
Knaccugukaius 1 0cOOEHHOCTH OpraHMYeCKUX peakuuid. Peakunonnsle neHTpsl. Pajukaisl.
[lepBoHayabHbIE MOHATHUS O TUIIAX U MEXAHU3MAaX OPIaHUYECKUX peaKLuil.
[IpakTHYecKue 3aHATHS
Perienue 1enoyex NpeBpalieHnii Ha FeHEeTUYECKYIO CBA3b MEX/y KJIACCAMU OPTaHUYECKUX COCTUHEHUH C OK 01
COCTABJICHUEM Ha3BaHUM OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOW WIIM MEXAYHAPOIHON OK 02:
CUCTEMAaTUYECKOM HOMEHKJIaType. Pelenne pacyeTHbIX 3a1a4 [10 YPAaBHEHUAM PEAKLUN ¢ y9aCTHEM OK 04.
OpPraHMYECKUX BEILECTB. OK 07.
JIabopaTopHbIe 3aHATHS
JlaGopaTopHast pabota «[lonydueHue 3THIIeHa U U3yUEHUE €T0 CBONCTBY. OK 01
[TonydyeHue 3TuIeHa U3 3TaHOJA B J1a00OPaTOPUH M U3ydeHHUE ero GU3NUYECKUX U XUMUYECKHUX CBOMCTB. OK 02:
CocraBiieHHE peaKI1il IPUCOEIUHEHHS U OKUCIIEHHsI Ha IPUMEpE 3TUjIeHA. Penenne pacueTHsIX 3a1a4 ¢ OK 04.
MCII0JIb30BaHUEM TUIOTHOCTH a30B MO BOJOPOJY U BO3JIYXY. OK 07.
Tema 4.3. OcHOBHOE co/lepKaHue
Opranuieckue  peoneryyeckoe 06ydenue
BelllecTBA B
KH3HEIeATEILHOC buooprannueckue coequHenus. [Ipumenenue n 6uonorudeckas poib yrieBoJoB. OKHCIEHUE YITIEBOIOB -
T M 4eJI0BeKa. VMCTOYHUK PHEPTUH KUBBIX opranu3mMoB. O0iacTu NpuMeHeHus: aMuHOKHCIOT. [IpeBparenust 0eiaxoB MUK B OK 01.
[Ipou3BOACTBO M |oprapysme. bronornueckue GpyHKIuK 6e1KkoB. bronoruueckue GpyHKIMH KUPOB. POITb OpPraHHIecKOH XHMHUN OK 02.
NpUMEHEeHHUe OK 04.
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[MOBCPXHOCTHU, HAJIMYHNA KaTalln3aTopa. Poxb KaTaJIM3aTOpOB B ITPUPOAC U ITPOMBIINIJICHHOM ITPONU3BOACTBE.

OpPraHuvYecKux B pellIeHUH MpoOIIeM MUIEBOI 0€30MaCHOCTH. OK 07.
BEINECTB B HyKJIeMHOBBIE KMCIIOTHL: cocTaB U ctpoenue. Ctpoenne HykiaeoTunos. CocTaB HykIenHOBbIX KucinoT (JJHK,
MPOMBIIJIEHHOCTH
PHK). Posb HyK1€MHOBBIX KMCIIOT B dKU3HEAESITEIbHOCTH OPraHU3MOB.
[TpOU3BOCTBO OPraHMYECKUX BEIICCTB: MPOU3BOACTBO METaHOIIA, TiepepaboTka HehTr. [loaudThiieH Kak
KPYITHOTOHHAKHBIN TPOAYKT XUMUYIECKOTO POoU3BoAcTBa. [IpuMeHeHue stiieHa. [I[pou3BoacTBo u
PUMEHEHHE Kay4uyKa U PEe3UHbI.
CUHTETHYECKHE U HCKYCCTBEHHBIC BOJIOKHA, UX CTPOCHHE, CBOUCTBA. [[paKTHIECKOE UCTIOIh30BAHUE OK 01.
BOJIOKOH. CHHTETHYECKHUE TUICHKHU: M30JISAIHUS 1S IPOBOIOB, MEMOPAHBI /151 OIIPECHEHHSI BOJIBI, 3AlIUTHBIC 85 8i :
[UICHKH JIJ11 aBTOMOOMIIEH, TUIACTBIPH, XUPYPrUYeCKue MoBsi3ku. HoBbIe TEXHOIOTHH TaIbHEHIIIETO OK 07.
COBEPILICHCTBOBAHUSI IOJIMMEPHBIX MATEPUATIOB.
PoJIb OPraHuYeCcKOil XUMHHU B PEIICHUH MTPOOIIEM IHEPreTHUECKON O€30MaCHOCTH, B PA3BUTHH MEIUIIUHBL,
CO3[IaHUH HOBBIX MaTEPUAIIOB, HOBBIX HCTOYHMKOB HEPTHHU (1bTEPHATUBHBIC HCTOYHUKH SHEPTUH).
I[IpakTH4yeckue 3aHATHS
PermieHre MpaKTHKO-OPUEHTHPOBAHHBIX 3a/IAHUH [0 COCTABICHUIO XMMHUYECKUX PEAKIIUiA, OTPAKAIOIINX OK 01.
XMMHYECKYI aKTUBHOCTh OPraHMYECKHX COCANHECHHI B Pa3IMYHBIX cpeiaX (IPUPO/IHBIX, OMOIOTHYECKUX, 85 83
TEXHOTCHHBIX). OK 07'
KoHTpoJbHast CTpyKTypa U CBOWCTBA OPraHUYECKUX BEIIEeCTB.
pabdora 3
Pa3nen 5. KuHernyeckne H TEPMOIMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKUX PeaKuii
Tema S.1. OcHoOBHOE coaepKaHue
Kunernieckne  peoneryyeckoe obydenue
BAKOHOMEPHOCTH o -
IpoTexanus uMudeckue peakin. Kinaccudukanus XUMHYECKUX peakiiuii: o (a3zoBoMy coctaBy (TOMOTCHHBIE U
XHMHYECKHX reTepOreHHbIE), 110 UCTIOIb30BAHUIO KATATH3aTOPa (KATATUTHICCKHE H HEKATATUTHUCCKUE). OK 01.
PeaKIuu CKOpOCTh PEaKIliy, €€ 3aBUCUMOCTb OT Pa3IHYHBIX (DAKTOPOB: MPHUPOJIbI PEArHPYIOLIUX BEIIECTB, 8§ 8i :
KOHIEHTPAILlUU pearupyrolnX BEllecTB, TemnepaTypsl (mpasuio Bant-I'odda), miomany peakimoHHoi OK 07'
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:‘)HepFI/IH AKTHUBAIlUH. AKTI/IBI/IpOBaHHHﬁ KOMILJICKC. KaTaHI/ISaTOpBI u KaTtanu3. Pons KaTaJIn3aTOpOB B

[IPpUPOAC U IMIPOMBIINIJICHHOM ITPOMU3BOJACTBE.

JIabopaTopHble 3aHATHS

l3yueHre 3aBUCUMOCTH CKOPOCTH XHMUYECKON PEaKIK OT KOHIICHTPALUHI PEarupyroIinX BeIecTB U
TEMIIepaTyphI.
JlaboparopHas paboTa Ha BEIOOD:

1. JlabopaTopnas pabora «OnpeaeneHre 3aBUCUMOCTH CKOPOCTH PEaKLUU OT KOHICHTPAIUU pearupyromnmx

OK 01.
BeliecTBy. lccrnenoBanue 3aBHCHUMOCTH CKOPOCTH peaklHMH OT KoHIeHTpauuu. OmpeneneHue KOHCTAHTHI OK 02
CKOPOCTH peakluu rpa)udeckKuM METOAOM. OK 04.
2. JlabopatopHas pabora «OnpeneneHue 3aBUCUMOCTH CKOPOCTH Peakliuy OT TeMIeparyps». Mccienoanue OK 07.
3aBUCHUMOCTHU CKOPOCTH PEAKIUU OT TeMIIepaTypbl. Pacuer s3Hepruu akTUBallMK peaKuu.
Perienrie MpakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUH Ha aHanu3 (AKTOPOB, BIMUSIOMIUX HA U3MEHEHHE CKOPOCTH
XUMHUYECKON pPEeaKII|H.
Tema 5.2. OcHOBHOE coepkaHue
TepmoamHaMuieC eqneryyeckoe 06ydenue
K ue
3aKOHOMEPHOCTH Knaccugukaius XuMHUECKUX peakluii: o TerioBoMy 3¢ dexty (3K30TepMUUecKue, SHI0TEPMUUECKUE), IO
NPOTEKAHUA oOpatumocTH (oOpaTuMble U HeoOpaTtuMeble). TemnoBsie 3P HEeKTh XUMUYECKUX peakiuil. TepMoxumudeckue
XUMHIECKAX ypaBHeHUs. OOpaTUMOCTh peakiuil. XUMHUYECKOE PaBHOBECHE U €r0 CMEIIEHUE 0] IEHCTBUEM PA3INYHBIX OK 01.
PearIHL. (akTOpOB (KOHLIEHTpALMs PEareHTOB UM NMPOJYKTOB peaKkiuy, JaBlieHHe, TeMIIepaTypa) A CO3IaHHs OK 02.
PaBHOBecHe ’ ’ OK 04.
XHMHYECKHX ONTUMAJIBHBIX YCIOBUN MPOTEKAHUSI XUMUUYECKUX MPOIIECCOB. OK 07.
peakumi [TonsiTue 00 SHTANBIIUU U dHTponuU. DHeprus ['n66ca. 3akon ['ecca u cnencTBus u3 Hero. Posib cMmeneHus

PaBHOBCCHUSA B TCXHOJIOTMYCCKUX ITPOLECCaX.

IIpakTH4eckHe 3aHATHA

[Tpunuun Jle Illarense. BnusHue pa3nuuHbix GakTOpoB Ha U3MEHEHHE PABHOBECHS XUMUUECKHUX PEaKIIH.

3aKoH ﬂeﬁCTByIOHlHX MacCC U KOHCTAHTa XUMHUYCCKOI'O PABHOBCCHUHI. PacueTtnl PaBHOBCCHBIX KOHLIeHTpaI_II/Iﬁ
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pearupyronux BelecTB U MPOAYKTOB peakiuii. Pacuers! TeroBoro ad¢dexra peakiuu.
Perienue mpakTUKO-OPUEHTUPOBAHHBIX 3a/1aHui Ha npuMeHenue npuHiuna Jle-Illarense s HaxoxaeHus
HATIPABIICHUS] CMEIIICHUSI PABHOBECHSI XMMHUECKOH peakIny 1 aHaln3 (PakToOpoOB, BIUSIONINX HA CMEIICHUE

XUMHUYCCKOI'O0 paBHOBECHUA.

JlaGopaTopHble 3aHATHSA

JlaboparopHas paboTa «3ydeHne BAUSHUS pa3IUIHBIX (DAKTOPOB HA CMEIICHNE XUMUYECKOTO PABHOBECHS.
I/ICCJ'IGI[OBaHI/Ie BJIMAHUA U3MCHCHUA KOHIICHTpAIWU BCIICCTB, pCaKIU CPEAbI U TEMIICPATYPhl Ha CMCIICHUC
XUMHYECKOTro paBHOBecHs. CpaBHEHUE MOTYYSHHBIX PE3YJIbTATOB C TCOPETUUECKU MPOTHO3UPYEMBIMH Ha

ocHoBe nipuHiMna Jle [latense.

OK 01.
OK 02.
OK 04.
OK 07.

KonTpoibHasn
padora 4

CKOpOCTb XUMHYECKOI P€aAaKIIUM U XUMHYECKOEC paBHOBECHE.

Pasznea 6.

/lucniepcHble CHCTEMBI

10

Tema 6.1.
JIucnepcubie
CHCTEeMbI H
(axTopsbI MX
YCTOMYHUBOCTH

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

[{ucniepcHbie cucteMbl. Komonaneie cucteMbl. ICTHHHBIE paCTBOPBI.
PacTBopenue kak pusuko-xumudeckuii mporecc. PactBopbl. CiocoObl MPUTOTOBIIEHUS PACTBOPOB.
PactBopuMocCTh. MaccoBas 10J1s1 paCTBOPEHHOI0 BenlecTsa. IIpenensHo qonycrumple KOHLEHTPAUU U UX

HCIIOJIL30BAHUE B OIICHKE PKOJIOTHYECKON 0S30IaCHOCTH.

Pacnio3HaBaHHEe NCTUHHBIX pacTBOPOB, KOJNIOUJHBIX PACTBOPOB U FPY6OI[I/ICHCpCHBIX CHUCTCM. CTpOGHI/IC
MulLleUIbl. PaccenBaHue cBeTa IIpH MPOXOKACHUN CBETOBOI'O ITYUKa U€PE3 OITUICCKHU HCOAJHOPOAHYIO CPECAY

(@pdexra Tunnans).

Knaccugukanus qucrnepcHbIx cucteM 1o coctapy. CTpoeHue v (pakTopbl yCTOHUHUBOCTH TUCIIEPCHBIX CUCTEM.

OK 01.
OK 02.
OK 04.
OK 07.

IIpakTH4eckue 3aHATHA

Pemenue 3ala4 Ha MMPUT'OTOBJICHUC pAaCTBOPOB.
Pemrenne IMPAKTUKO-OPUECHTHPOBAHHBIX PACUCTHBIX 3anaHm71 Ha JUCIICPCHBIC CUCTEMBI, UCITOJIB3YCMBIC B

OBITOBOM W TTPOU3BOJACTBEHHON NEATEILHOCTH YEJIOBEKA, C MO3UIINI KOJIOTHUECKOM 0€301MacHOCTH
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HOCJ'IG,I[CTBI/Iﬁ U I'paMOTHBIX peH_IeHI/Iﬁ HpO6J'ICM, CBSI3aHHBIX C XMMHUCH.

Tema 6.2. OcHOBHOe coiep:KaHue

HUcciaenoBanue

CBOIICTB 5

AHCIePCHBIX

cHucTeM IS X

HICHTU(PUKALTMHU
JlaGopaTopHble 3aHATHSA 2
JlaGopaTopHnast pabota «[IpuroroBieHue pacTBOpoB».
[IpuroroBieHre pacTBOPOB 3aJaHHOHN (MOJISIPHO) KOHLIEHTpALUH (C TPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH ), OTIPEJICTICHUE CPEIbl BOJHBIX PaCTBOPOB. OK 01.
JlaGopaTopHnast pabora «HcciaenoBaHue TUCTIEPCHBIX CUCTEM. 85 83 :
[IpuroroBieHNe U N3y4€HHUE CBOICTB IUCIEPCHBIX CUCTEM PA3HbIX BUJIOB: CYCIIEH3UHU, SIMYJIbCUH, OK 07
KOJIJIOUIAHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U KOJIJIOUAHBIX PACTBOPOB, BBISIBICHHE OCHOBHBIX
pasInYuii MEXy HUMH.

KonTposbHas JlucnepcHble CHCTEMBI. 2

pabora 5

Paspnen 7. KadecTBeHHbIe peakiu 00HAPYKeHHS] HEOPTaHUYEeCKNX M OPraHMYeCcKHUX BellecTB 8

Tema 7.1. OcHoOBHOE coaepKaHue 4

Obuapy:xenue [IpakTHYecKkue 3aHATHSA 2

HEOPraHH4YeCKHUX = 5

ATHOHOB H aueCTBEHHbIE XUMUUECKHE PEaKIMH, XapaKTepHbIE /Il 0OHAPYKEHUSI HEOPTAaHUYECKUX BEIIECTB (KaTHOHOB OK 01.

AHHOHOB 1 aHnOHOB). CocTaBieHHEe YpaBHEHUH peakiuii oOHapyxeHus: KaTuoHOB [-VI rpynn u aHHOHOB, B T.4. B OK 02
MOJIEKYJISIPHOM U HIOHHOM (opMax. OK 04.
Peakuny oOHapyXeHHUsI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00BEKTAX OKPYKaIOLIEH CpeIbl. OK 07.
JIabopaTropHbIe 3aHATHSA 2
OOHapyXeHHEe HEOpPraHWYECKUX BellecTB (KaTHOHOB [-VI rpymmn uiu aHHOHOB) € MCITIOJIb30BaHUEM OK 01.
KaUeCTBEHHBIX aHAJTUTHUYECKUX PEaKIUi. 85 82 :
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JlaGopaTopHas paboTa Ha BEIOOP: OK 07.
1. JIabopaTtopHas pabora «AHaIUTUYECKHE peakuu KaTHOHOB [-VI rpymnm».
[IpoBeneHNe KaueCTBEHHBIX PEAKIIUi, CIIONBb3YEMBIX JJIsi OOHAPYKEHHsI KATUOHOB | rpymmbl (Kajius, HaTpus,
Maraus, aMMoHus), I1 rpynmer Ha nmpumepe 6apus, III rpymnmes! - cBunna, [V rpynmsl - amoMuHus,
V rpynmsl - xene3a (II u III), VI rpynmer - aukens. Onucanue HaOMI01aeMbIX SBJICHHIA U COCTABIICHHE
XUMHUYECKUX PEaKIUM.
2. JlaboparopHas paboTa «AHAIUTHUYECKUE PEAKIIUH aHUOHOBY.
[IpoBeneHMe KauECTBEHHBIX PEaKIUii, NCIIOIb3YyEMBIX JUIsl OOHAPYKEHHUSI aHHOHOB: KapOoHata, hocdara,
cynb(ara, cynbpuaa, HUTpara, xjaopuaa u ap. Onrcanvue HabIIOJAEMBbIX SIBICHUN U COCTABIICHHE
XUMHYECKHUX PEAKIIHIA.
Tema 7.2. OcHOBHOE coepxaHue
Obnapy:kenne IpaKkTHYeCKHe 3aHATHS
OpraHuYecKuX e g
BEIICCTB a4eCTBEHHbIE XUMUYECKHE PEaKIMH, XapaKTepHbIe ISl OOHAPY>KEHUS OTJEIbHBIX KIIACCOB OPraHUYECKUX OK 01.
0T/AeJIbHBIX COEIMHEHUI: ()EHOJIOB, albAETHA0B, KpaxMasa, yKCyCHON KUCIOThbl, aMUHOKHUCIIOT U JIp. OK 02
KIaCCOB C JlenaTypanus OeTKOB IPH HarpEeBaHWH, [IBETHBIC PEAKIIUU OCITKOB. OK 04.
HCI0JIb30BAHMEM . o OK 07
CocTaBiieHHe KaUeCTBEHHBIX PEAKIUN OOHAPYKEHHsI OPTaHNYECKUX COSIMHEHUH OT/JIeNTbHBIX KJIACCOB. :
Ka4YeCTBEHHbIX
peaxkuuii JlaGopaTopHbIe 3aHATHSI
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OOHapy)XeHUE OPraHMYECKUX COCIMHEHUH OT/IEIBHBIX KIaCCOB.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JTabopaTopHas pabota «KauecTBeHHbIE PeaKlU Ha OTACIIbHbIC KJIACCHI OPIrAaHMYECKUX BEIIECTBY.

[IpoBeieHNEe KaUeCTBEHHBIX PEaKIUil, UCTIONb3YEMBIX I OOHAPYKEHHSI OPTaHUYECKUX BEIECTB Pa3IMYHbIX

KJIaCCOB: (DEHOJIOB, aJIbJIETU/IOB, KpaxMalla, YKCYCHOM KHCIOThI, aMUHOKHCIIOT, OeNKoB U J1p. Onucanue OK 01.
Ha0JII01aeMBbIX SIBICHUH U COCTABICHHE XMMUYECKUX PeaKLUil 1/Uin CXeM. 8§ 8421
2. JJaboparopHas pabota «KauecTBeHHBII aHATN3 OPTaHUYECKUX COCTUHEHUH 10 (PYHKIIMOHATBHBIM OK 07
rpynmnam». [IpoBeeHre KaueCTBEHHBIX PEaKIfii, UCTIONb3YEMBIX IS PACIIO3HABAHUS OPTaHUYECKUX BEIIECTB
OTJEJIBHBIX KJIACCOB IO (DYHKIMOHAJIBHBIM IPYIIaM: Ha IPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
CIMPTOB U (PEHOJIOB, AJbIAETUI0B U KeTOHOB. OnucaHue HabJI0JaeMbIX SBJICHUN M COCTABICHUE XUMHUECKUX
[PEaKIUi U/WIIA CXEM.
IIpodeccHoHATIBLHO-OPHMEHTHPOBAHHOE cO/iep:KaHMe (Co/lep:KaHue MPHKJIATHOI0 MOLYJIA)
Paznea 8. Xumus B ObITY U IPOM3BOJICTBEHHOI /1eSITeIbHOCTH YeJIOBeKa 4
Tema 8.1. OcCHOBHOe co/Iep:KaHue 4
XuMust B GbITY 1 [IpakTHyecKue 3aHATHS 4
.. [KoJIorHYecKas 6€30MacHOCTh MOCIEACTBUN OBITOBOM U IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJI0OBEKa, 2 OK 01.
IPOM3BO/ICTBEHHOMN OK 02
CBsi3aHHAs C IepepabdOTKOM BENIECTB; TIOUCK U aHAIN3 XUMHUYECKONW MHPOPMAITUHN U3 PA3INYHBIX UCTOYHUKOB :
eATeILHOCTH OK 04.
Hay4Has U yuyeOHO-Hay4Has JUTeparypa, CpeCTBa MacCOBOM nH(popmaluu, cetb IHTEpHET U apyTHe).
eToBeKa (nayq yd y4 patypa, cp dop ; p pyrue) OK 07.
Keiicsl (¢ yuerom Oynyuieil npodeccroHalbHON AEATENbHOCTH) Ha aHATIN3 UH(DOpMaIUK O
MIPOM3BOJICTBEHHOH JIEATEITHLHOCTH YeJIOBEKa, CBI3aHHOMU C 1epepaboTKOM M MOTyYeHHEM BEIECTB, a TAKKE C
HKOJIOTHIECKON 0€30MacHOCTBIO. 2
3ammra keiica: [IpencraBineHue pe3ynbTaToB pelIeHHs KEHCOB (BBICTYIIJICHHUE C NIPE3EHTALUEH )
*Pasznen 9.1. UccinenoBanue U XuMU4eCKUil aHAIU3 00beKTOB Ouochepbl
Tema 9.1.1. (OcCHOBHOE co/IepKaHue 6
OCHOBBI JlabopaTopHble 3aHATHS 2
JlaGopatopHas pabota «OCHOBBI 1a00OPATOPHON MPAKTUKI. 2
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mabopaTopHOI
NPaKTUKU B
MpodhecCHOHATBHBI

XJ1a00PaTOPHSIX

JlaboparopHas nocyaa U XuMuueckue peakTuBbl. OCHOBHBIE JIabopaTopHbIe onepaiuu. JlaboparopHoe

obopynoBanue. TexHrka 6€30MaCHOCTH | MpaBuiia paboThI (ITOBEACHUS) B 1a00OpaTOPHH.

HpaKaneCRne 3aHATHSA

BolnosIHEHNE TUIIOBBIX PACYETOB 110 TEMATUKE SKCIIEPUMEHTA (BBIXO/ IPOJAYKTA PEAKLIMHU, MAcCa HABECKU,
00BeM pacTtBopuTtens). O6paboTka TaHHBIX, aHAJHM3 U OILICHKA UX JJOCTOBEPHOCTH (BBIYHCICHHE CPEIHETO
3HAYCHHS YKCIIEPUMEHTAIBHBIX JAHHBIX, IIOTPELIHOCTH).

[IpencTaBneHne pe3ynbTaToB SKCIIEPUMEHTA B pa3In4yHOi (opme (Tabnuna, rpaguk, OTYET, JOKIaI,

MPE3CHTAIINSA ).

OK 01.
OK 02.
OK 04.
OK 07.

Tema 9.1.2.
XUMHUYECKUN

aHaJIU3 PO0 BOJIbI

OCHOBHOE CO/Iep:KaHue

[op}

TeopeaneCKoe oﬁyqelme

Kitaccudukanus mpo0 BOJIBI 110 BUAY M HA3HAUCHUIO, UCXOSI U3 €€ XMMHYECKOTO COCTaBa.
OpraHojenTu4ecKkre CBOMCTBA (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MYTHOCTH) BOJibl. KHCIOTHOCTD 1
[1e7TI04YHOCTh BOJBL. pH cpenbl u MeTo bl ee onpeaeneHus. JKecTKocTh BOJbI K METO/IbI €€ OMpeeNICHUS.
CyIIHOCTh METOa TUTPOBAaHUA. BUJIBI ®eCTKOCTH BO/IBI (BpeMEHHAas M MOCTOsIHHAA). JKeCTKOCTh BOJIBI KaK
MPUYMHA BBIMAICHUS OCAJIKOB UM 00pa30BaHMsI COJICOTIOXKEHHU I, UMEIOIIUX MECTO B OBITY U Ha
[IPOU3BO/ICTBE.

CoctaB coJieil, BhI3bIBAIOLIUX )KECTKOCTh BOJIbl. XUMUYECKHE MTPOLIECCHI, YCTPAHSIOIINE )KECTKOCTh BOJIBI.
'YpaBHEHHS] XUMHUYECKUX PEAKIIMM, HIUTIOCTPUPYIOLIMX MPOLECCHI, MPOUCXOIAUINE IPU YCTPAHECHUHT
PKECTKOCTHU. Y CTpaHEHHE BPEMEHHOM JKECTKOCTU OBITOBBIMU U XUMUYECKUMHU crioco0amu. CriocoObl

YCTpaHEHHS TOCTOSTHHOW KE€CTKOCTH

OK 01.
OK 02.
OK 04.
OK 07.

IIpakTnyeckue 3aHATHS

Cr1ocoOBI BBIPAXKCHUA KOHICHTpAIUKU paCTBOPOB: MaCCOBasd J0JIA paCTBOPECHHOT'O BEIIECCTBA, MOJIAPpHAA U
MOJIAJIbHAd KOHOCHTpPAIIUU. TI/ITp pacTBOpa. Pemenne IMMPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUYCCKUX 3aJJaHui

Ha pacucT KOHI.[CHTpaI_II/Iﬁ 3arpsA3HAOIINX BEIIECCTB U UX CPABHCHUC C MPCACIILBHO AOIMYCTUMBIMHA
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koHuentpanusamu (I11K).

JlabopaTopHble 3aHATHS 2

I/ICCJ'IG,I[OBaHI/IC XUMHYECKOIo CoCTaBa Hp06 BOJBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JJaboparopHas pabota «O4rCTKa BOJIBI OT 3arpsS3HEHUI.

lcrionbp30BaHue METOI0B (PUIIBTPOBAHUS M aICOPOIMH ISl OTACIICHHS 3arpsi3HECHUIN B HCCIIeyeMol Ipooe
BOJIbl. BEIOOp MeTO/1a OYMCTKH B 3aBUCUMOCTH OT BUJa 3arpsa3HeHus. CpaBHeHHE 3((HEKTUBHOCTH Pa3InIHBIX
MCTOJO0B OYUCTKH BOABI B PA3HBIX YCIIOBHAX (B J'Ia60paTOpI/II/I, B JOMAIIHUX U ITOJIEBBIX YCJIOBI/ISIX).

2. JJabopatopnas pabora «Omnpenenenue pH BoJbI 1 €€ KUCTOTHOCTH.

Omnpenenenue pH cpenbl ¢ MOMOIIBI0 YHUBEPCATHHOTO HHANKATOpa. Vcrnonbp30BaHne TUTPOBAHUS IS 8E g;
oTpeniesieHust KUCIOTHOCTU. Ompenenenue o01eil KUCIOTHOCTH BOABI, pacyeT CBOOOIHONW KUCIOTHOCTH. OK 0 4.
Omnpenenenne obmmei 1 cBOOOAHOM menoyHocTH. CocTaBiIeHnEe YpaBHEHUN peakiuii, MPOTEKAOIINX MPH OK 07.
OTpeieNIeHUU KUCIOTHOCTH/ IIETIOYHOCTH MTPOO BOJBL. Y CTAHOBIIEHUE CIIOCOOOB HCIIOIH30BAHUS '
MCCIICTOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHLHOCTH YEI0BEKa, HA OCHOBE MOJYyYEHHBIX JaHHBIX O COCTaBe.
3. JlabopatopHas pabora «OmnpeneneHue >KeCTKOCTH BOJbI H CITIOCOOBI €€ YCTPAHCHUSD».
CriocoObl yCTpaHEeHHs BCEX BUOB )KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIeH KeCTKOCTH. Pemienne
HKCIIEPUMEHTAIBbHON 33a/1a4l Ha BBISIBICHUE BPEMEHHON U MOCTOSTHHOM JK€CTKOCTH BOJIbL. O1ieHKa
BEPOATHOCTH YCTPAHEHUS BCEX BUJOB JKECTKOCTH B JOMAIITHUX YCIOBHUSX.
Tema 9.1.3. OcHOBHOE coJep:KkaHue 6
XUMHUUECKUI Teopernyeckoe o0yyenune 2
KOHTPOJIb KaueCcTBa |KauecTBEHHBI XUMUYECKUM COCTaB MPOIYKTOB NuTaHus. BemecTsa, Ganbcudunupyromnme mpoayKThl OK 01.
[IPOAYKTOB NMTAHUANMWUTAHNSA, U BCIIECCTBA, 3arPSA3HIIONINC ITPOAYKTHI TUTAHUS. OnpezleneHI/Ie 3arps3HsOMNX XUMHYCCKAX OK 02.
BEIIIECTB B MPOJIYKTaX MUTAHUS, OMIPE/ICTICHUE BEUIECTB, HE 3asBICHHBIX B COCTaBE MPOAYKTOB MTUTAHHS. 8§ 84;
[IpakTHYecKue 3aHATUSA 2 1

OpFaHI/I'-IeCKI/Ie W HCOPraHWYCCKUE BCUICCTBA, BXOAAIIUE B COCTAB IMTPOAYKTOB ITUTAHUA. OnpeﬂeneHI/Ie

coCTaBa 6J'IIOI( Ha COACPIKAHUC MAKPO U MUKPOIJICMCHTOB. I/ISy‘-IGHI/Ie MPEAJIOKCHHBIX IPCIIOAaBaATCIIEM 6J'IIOIL

27



Ha MPEMET XUMUYECKOI'0 COCTaBa, ONpPeIelIiCHUE JI0JIeH OT CYTOYHONH HOPMBI MAKPO M MUKPO3JIEMEHTOB B
YKa3aHHOM OJII0JIE.

Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX 3aJ1a4 1O KYHHHapHOﬁ TCMATHUKC Pa3JINIHBIX THUIIOB.

JIabopaTopHbIe 3aHATHS 2

VccnenoBaHne XMMUYECKOTO COCTaBa MPOJIYKTOB MTUTAHUS.
JlaboparopHas paboTa Ha BEIOOD:

1. JlabopatopHas pabora «OOHapyKEHUE HUTPATOB B MIPOYKTAX MTUTAHUSI.

lccnenoBaHue MaTepraioB MOJYKOJIMYECTBEHHBIM METO0M ONPEENICHHUsI HUTPATOB C HCIIOJIb30BaHUEM OK 01.
nQeHnIaMrHa (KOPHEIUIO0Abl OBOLIEH, JIUCThS M KOUEPbIKKA KaIlyCThl, IUI0AbI PPYKTOB). AHAIIU3 YPOBHS 85 83
3arps3HEHUs] HUTPaTaMy 110 MHTEHCUBHOCTH OKPAIIMBAHUS MPOTYKTOB PEaKIUH. OK 07:
2. JJabopatopHas pabora «/ccnenoBanue NpoayKTOB MUTAHUS HA HAJIMYUE YIIIEBOIOBY.
lccnenoBaHre MOJIOYHBIX IPOAYKTOB Ha HalMuue kpaxMaia. MccnenoBanue npoiyKTOB Ha HalIU4yKe
[JIFOKO3BI.

Tema 9.1.4. OCHOBHOE CO/IeP/KAHUE 6

XUMHUYECKUH Teopernueckoe o0yueHue

aHaJIN3 MPOO MOUBHI
Kiaccugukanus moyus 1o BUAY U Ha3HAUEHUIO, UICXO/SI U3 XUMUYECKOro cocTtaBa. Mnentuduxarus npoObl 2
MOYBBI 10 €€ XUMHUECKOMY COCTaBY, OIMCAHNE BO3MOKHOCTEH ee MPUMEHEHUSI.
TpeboBaHMs K KaueCTBY MOYBBI Pa3IMUYHOr0 Ha3HaueHus. Onucanne 0COOEHHOCTEN UCTIOIb30BaHUs 1T0YB B OK 0I.
3aBHCHMOCTH OT THUIIOB, CTIOCOOBI YTyYIIIEHHs KaueCTBa MOYB B 3aBUCHMOCTH OT Ha3HAUCHMS. 85 82
O061acTH UCTIOIB30BAHUS OPTAaHUYECKUX YIOOPEHU B 3aBUCUMOCTH OT Ka4eCTBEHHOTo cocTtaBa. Onucanue OK 07:

OpTaHUYCCKUX yI[06pCHI/II71 " UX NPUMCHCHUC B 3aBUCUMOCTU OT COCTaBa IMOYBBI U €€ pa3HOBUJIHOCTH.

[IpakTH4eckue 3aHATHSA 2 1

O6nactn HazHayeHUs (MPUMEHEHUS) TIOUBBI, UCXO/IS1 U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa. AHAIIN3

HOpMaTI/IBHOﬁ JOKYMCHTAIUH.

28



Tema 9.1.5.
HUccaenoBanue
00HLEKTOB
onocdepnbl

PoJib HEOpraHMYECKUX BEIIECTB B KAUYECTBE MUHEPAIbHBIX YA0OPEHUH, YITyUIINTEIeH TOYBHI.
CocTaB MUHEpaIbHBIX YA0OPEHUN U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa IOYBBI U €€ Pa3HOBUIHOCTH.

B3auMocBsI3b cocTaBa yIoOpeHUH 1 UX BIMSHUS HAa BETCTaTUBHBIC CBOWCTBA U TUIOIOHOIICHUE PACTCHHM.

(BBICTYIIJIEHHUE C MTpEe3EHTAINEH).

JlaGopaTopHble 3aHATUS 2

lccnenoBanre XMMUYECKOTIO COCTaBa POO MOYBBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGopatopHas paborta «OOHapyXeHHEe HEOPIraHUYECKUX NPUMeEcel B Tpodax».

[TpuroToBneHne MPOObI MOYBKI I UCCIIEAOBAHHS KHCIOTHOCTH/IIEIOYHOCTH, HEOPTaHUIECKUX 3arps3HEHUH. OK 01
OOHapyxeHue XJIOpua- U Cyiab(haT-uoHOB B IIpode 1nouBsl. CocTaBieHUE YypaBHEHUI peaklinii 0OHapyKEeHHUs. OK 02:
CpaBHEHUE MOITYYEHHBIX [T0Ka3aTeeil ¢ HOPMATUBHBIMU (CIIPABOYHBIMHU ) 3HAUCHHUSIMH. OK 04.
2. JJabopatopnas pabora «Onpenenenue pH Bo1HOM BBITSKKU OYBBI, €€ KUCIOTHOCTH U IIETOYHOCTH. OK 07.
lccnenoBaHme BOIHBIX BBITSDKEK 00pa3I0B TOTOBBIX ITOYBEHHBIX CMECeH (ISl pa3HBIX THIIOB PACTCHUN).

Onpenenenue pH nouBsl ¢ HCIIOIB30BaHUEM MHIMKATOPOB. OLIEHKA THIIOB MOYB B IIPEICTABICHHBIX 00pa3iax

(cunbHOKUCIAs, KUCHas, claboKuciast, HelTpalibHasi, HeJI0YHast).

OcHoBHOe coaep:kaHue 10

Teopernueckoe o0yuenune 2
'Y4yeOHO-HCcCe10BaTENbCKUI MPOEKT B 00J1aCcTH HccaeaoBaHus 00bekToB 6uochepsl. O630p TeM yueOHo- OK 01.
HCCIIEI0BATEIbCKUX MIPOEKTOB. AJITOPUTM BBIOJIHEHHUS MpoekTa. Onpenenenne npooieMbl CCIeT0BaHMS. OK 02.
MeTo 16l TOUCKA, aHATIU3a U 00padOTKU HMHPOPMAILIMH O MPOEKTE B PA3IUYHBIX HCTOUYHUKAX. 85 847‘
IIpakTHyeckne 3aHATHA 2

O060CcHOBaHME aKTYalIbHOCTH BBIOpAaHHOM TeMbl. BrisgBieHue npobdiaemsl uccienoBanus. Beioop 00beKTOB U OK 01.
METO/IOB HccienoBanus. [locTaHoBKa 1ienel u 3a1a4 uccnenoBanus. OnpeneneHue MpoayKTa HCCIeJOBaHNS. 2 OK 02.
OmnpezaeneHye TaroB U COCTaBJICHHUE TIaHA HCCIIEeI0OBAHMUS. 8§ 8471
3amura npoekTa: [IpencraBnenne pe3yibTaTOB BHIITOJHEHHS YIeOHO-HCCIEIOBATEIbCKIX TIPOSKTOB 5
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JlaGopaTopHble 3aHATHSA

lccnenoBaHue MpeaiokKeHHOT0 00bEKTa Ha KUCIOTHOCTb, IEIOYHOCTh, XUMHUUECKUN COCTaB (3arpsa3HUTENH, OK 01.
MaKpO- U MHUKPO3JIeMeHThI). O0paboTka pe3ynbTaToB uccaenoBanus. ONeHKa Ka4ecTBa UCCIeTyeMOro OK 02.
00bEKTa, UCXO/S U3 PE3YJIbTATOB XUMUUYECKOTO aHATU3A. 8§ 847L

*Paznen 9.2. UcciienoBanne 1 XUuMHYECKU aHAJIU3 00bEKTOB TeXHOC(epPbI

Tema 9.2.1. OcHOBHOE coJiep:KaHne

OCHOBEL JIaGopaTopHble 3aHATHS

aGopatopHoii JlaGopaTopHas pabota «OCHOBBI JJA0OPATOPHOU MPAKTUKU». OK 01.

HpAKTHKH B JlaboparopHas mocyaa U XuMHIeckue peakTuBbl. OCHOBHBIE JIabopaTopHBIe oneparuu. JlaboparopHoe 85 8‘21

HPObECCHOHANBHbI o0opynoBanue. TexHuka 6€30MacHOCTH U IpaBuiia padoThI (TOBEICHUA) B J1a0OpaTOPHUH. OK 07

X TaBOPATOPHSX [IpakTHyecKue 3aHATHS
BbINOTHEHNE TUMOBBIX PAcueTOB MO TEMAaTHUKE SKCIEPUMEHTa (BBIXOJ MPOAYKTa peaklMH, Macca HAaBECKH, OK 01
00BeM pactBopuTensi). OOpaboTka MaHHBIX, aHAIM3 M OIEHKA WX JIOCTOBEPHOCTH (BBIYUCIICHHUE CPEIHETrO OK 02:
3HAUCHUS SKCIICPUMEHTAIBHBIX JAaHHBIX, MOTrpemHocTr). [Ipeacrapnenue B pa3iudHond Gopme pe3yabTaToB OK 04.
bKCcTIepuMeHTa (Tabnuia, rpaduk, OTYET, TOKIA], MPE3CHTALIH) OK 07.

Tema 9.2.2. OcHOBHOE coJep:KaHue

X UMIIeCKIii Teopernueckoe o0yueHue

AHAIS Hasnayenune TexHuueckou Bobl. TpeOOBaHMS K TEXHUYECKOM BOJIE MO TPyMIaM MOTpeOIeHUsI.

CXHHECKHH BOBI KadecTBO TEXHMYECKOU BOJBI Pa3HBIX BUAOB. XUMHUYECKUI aHAIIW3 W MMPOU3BOJCTBEHHBINH KOHTPOJIb COCTaBa OK 01.
TeXHUYECKOH BoJIbl. CYIIHOCTh METO/[a TUTPOBAHUS. OK 02.
AHalIM3 TEXHUYECKOM BOJABI Ha JKECTKOCTb W JApPyrHe MokazaTenu. KHUCIOTHOCT M IIEIOYHOCTh BOJIBI. OK 04.

OK 07.

Omnpenenenue oOIie 1 cBOOOTHON MIETOUYHOCTH (KUCIOTHOCTH) METO/IOM TUTpoBaHus. pH cpeasl U MeTobl

CC OIIPCACIICHHA. KecTkocTh BOABI U METOJBI €€ OIIPCACICHUA.

IIpakTH4eckHe 3aHATHA
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Cr1ocoOBI BBIPpAXKCHUA KOHLCHTPALUMKW PaCTBOPOB: MAaCCOBas O0JII PaCTBOPCHHOI'O0 BEHIECTBA, MOJIApHaAA U

MOJIsITIbHAS KOHLIEeHTpauuu. Tutp pactBopa. Pemenue npakTuKo-OpuEeHTHPOBAHHBIX TEOPETUUECKUX 3aaHHM 85 8;
Ha pacyeT KOHIEHTpAlUi 3arpA3HSIOLNIMX BELIECTB M UX CPAaBHEHUE C IMPEIEIbHO JOINYCTUMBIMU OK 04.
koHuentpanusamu (I11K). OK 07.
JlaGopaTopHble 3aHATHSA
MccnenoBanue XUMUYECKOTO COCTaBa P00 TEXHUYECKOU BOIBI.
JlaboparopHas paboTa Ha BEIOOD:
1. JIJaboparopnas pabota «Orpezesenne XJ0prua0B METOIOM TUTPOBAHMS B TEXHUUECKOU BOJIEY.
Onpenenenue XJIOpUI-MOHOB METOAOM apreHTOMETPHUH ¢ (PUKCHPOBAHUEM KOHIIA TUTPOBAHUS IO METOTY OK 01.
Mopa (ocauTeIbHOE TUTPOBAHHME). OK 02.
OK 04.

2. JlabopaTtopHas pabora «OnpezeneHue ;KeCTKOCTH TEXHUUECKOW BOABI METOJJOM TUTPOBAHUSIM. OK 07.
KomriekcoHOMeTpruYeCKOe ONPeIeICHUE JKECTKOCTH (CYMMBI HOHOB KaJIbIIMSI M MarHusi) B cpezie
aMMOHMITHO- aMmMuayHoro 6ydepnoro pactBopa (pH 9-10) mo o6pazoBanuto ¢ TpunoHom b
MaJIOANCCOIUUPOBAHHBIX KOMIUIEKCHBIX COEIMHEHUH.

Tema 9.2.3. OcHOBHOE coJiepKaHue

XHMHIeCKHi TeopeTnueckoe odydenne

aHaJIM3 BO3/1yXa — —
XuMHuecKkuil coctaB aTMOC(HEPHOro BO3/yXa, Bo3ayxa paboueil 30Hbl. BpeiHble BeriecTBa U MpUMECH B OK 01
BO3J1yX€ JKUJIBIX TTOMEIICHUH, B BO3yxe padoueii 30Hb1. HopmaTuBHbIe JoKyMeHTHI. [locnencTBust OK 02:
BO3/ICIICTBUS BBICOKOI KOHIIEHTpAIMM YIJIEKUCIIOTO Ta3a Ha OpraHu3M uesoBeka. MepornpHusaTs no OK 04.
CHIDKEHHIO YPOBHS 3arpsI3HEHHOCTH BO3/1yXa MCCIEyeMO KOMHATHI. OK 07.
[IpakTuyeckue 3aHATHS
[ irneHnyecKas OLleHKa CTENEHNU 3arpsi3HEHUS BO3/lyXa TOMEIICHHUS HA OCHOBE COITOCTAaBJICHUS OK 01.
KOHIICHTPALMH TUOKCHIA YIIIepo/ia ¢ COOTBETCTBYIOIIUM T'MTUEHNUYECKUM HOPMATHBOM. OK 02.
Perienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHX 3a/1aHUI Ha pacyeT KOJMYECTBa BELIECTBa, 85 84;
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KOHIIEHTpAllUi BpPEIHBIX MpuMeceil B aTMOChEpHOM BO3yXe U BO3IyXE MOMELICHHIA.

JlabopaTopHble 3aHATHSA

CBA3YIOIIHUX MAaTCPUATIOB. CpaBHeHI/IC YKPBIBUCTOCTH U ITPO3PAYHOCTH IMMOJTYUCHHBIX KPACOK ITYyTEM HAHCCCHUS

NX Ha JIUCT 6yMaFI/I.

JlaGopaTopHas pabota «OrnpeaesieHue CoAepKaHus YIIIEKUCIOro ra3a B BO3Ayxe MOMEILeHUsI SKCIpecc- OK 01.
MeToomM». McenenoBanue nmpo6d Bo3ayxa padoueit 30Hbl. OnpeienieHne colep:kaHus yIiIeKUCIIoro ra3a B 8§ 83
BO3/yX€ MOMEIICHHSI SKCIIPECC-METOIOM. OK 07'
Tema 9.2.4. OcHOBHOE coiepxaHue
Xumuieckui TeopeTnyeckoe 00yueHune
aHaJIu3 npood >
MaTepHaIoB Krnaccudukanus MaTepruanoB, UCIIOIb3YEMBIX B CTPOUTEIBLHO-PECTABPAIIMOHHON JICITEILHOCTH 10 COCTaBY,
CTPOUTEIBLHO- VX Ha3HAYEHUE U MPUMEHEHHE. XMMUYECKHUI aHaIu3 MaTepuaioB CTPOUTEIbHO-PECTaBPALlMOHHOM OK 01.
PECTABPALMOHHOM |1eqTe1pHOCTH U AU3aiiHA. XUMHUYCCKHI COCTAB ITMTMEHTOB, KPACUTEICH, BSUKYIIIMX CMecei, 0COOEHHOCTH MX OK 02.
esiTeJIbHOCTH U . N OK 04.
. CBOICTB U MIPUMEHEHHUS B TPO(ecCHOHANBbHOI 1esATeNbHOCTH. BellecTBa, UCMONb3yeMble B KAUeCTBE OK 07
nu3aiina .
MUTMECHTOB U CBS3YIOIIMX MaTepuanoB. Mictopudeckas cripaBka. COBpEeMEHHBIC MaTePHAIIBI.
[MpakTUYyecKue 3aHATHS
KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTaB MPOO MaTEpPHUAaIOB CTPOUTEIHHO-PECTABPALIMOHHON AESITETbHOCTU
u au3aitHa. Kimaccugukanus Kpacok 1mo yKphIBUCTOCTH, TIPO3PAYHOCTH B 3aBUCHIMOCTH OT UCTIOIB3YEMBIX OK 01.
MATMEHTOB U CBA3YIOIMIMX BemiecTB. ONpeieieHre coCTaBa KPacoK Ha COAEP:KaHNe MUKPO U 85 83 :
MaKpOd3JIEMEHTOB. PerieHne mpakTHKO-OPHUEHTUPOBAHHBIX 3a/IaHUH M0 XUMUYECKOMY aHAIHU3y Mpod OK 07'
MaTepraIoB CTPOUTEIBHOPECTABPAIIMOHHON I€ATEIHHOCTH U IU3aiiHA.
JlabopaTopHble 3aHATHUS
lccnenoBaHye MaTepUaaIoB CTPOUTEIHLHO-PECTABPAIIMOHHON I€ATEIHHOCTH U TU3aliHa.
JlaboparopHas paboTa Ha BEIOOD:
paTopHas p P OK 01.
1. JITaboparopnas pabota «M3roToBieHne Kpacok (Mo g00p MTUTMEHTOB M CBSI3BIBAIOIINX BEIIIECTB)Y. OK 02
lccnenoBaHue NpUPOAHBIX MUHEPAJIOB, ITOJIYY€HUE TUTMEHTOB ITyTEM XUMUYECKUX PEAKIUHI, ONPECIICHHUE OK 04.
OK 07.
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2. JJabopatopHas pabora «MccienoBanue CBOWCTB BSDKYILIMX BEIIECTB HA MPUMEpE TUIICa.
Onpenenenne CKOPOCTH CXBAThIBAHUS MPUPOJHOTO U CTPOUTENBHOTO rumca. GakTopbl, yCKOPSOIINE U
3aMeUIAIONINE CXBAThIBAHUE MIPUPOIHOTO THIICA. [ MIICOBOE TECTO, TeMIeparypa ero 3acteiBanus. CpaBHEHHE
CKOPOCTH CXBaTBIBaHUS IPUPOTHOTO ¥ CTPOUTEIHHOTO TUIICA, OTIpeieieHre (PaKTOpOB, BIUSIOMINX HA
CKOPOCTb CXBaThIBaHHS CTPOUTEIHLHOTO TUIICA, OTIPECNICHUE TEMIIEPATyPhl 3aCThIBAHHSI TUTICOBOTO TECTA.

Tema 9.2.5. OcHOBHOE cOfiepKaHNE 10

HccieroBanue  peonerpyeckoe 06yuenne 2

00bEKTOB _

TexnochepbI 'Y4yeOHO-HCcCe10BaTeNbCKUI MMPOEKT B 00JIaCTH HCCIeA0BaHUs 00bEeKTOB TexHOChepbl. O030p TeM yueOHO- OK 01.
MCCIIEIOBATENILCKUX MPOEKTOB. AJITOPUTM BHITIOJTHEHHS poekTa. OmnpeneieHue npooieMbl HCCIeI0BaHuUs. 8§ 8i
MeTo/1bl TOUCKA, aHaTIu3a U 00padOTKU UHPOPMALIMH O MPOEKTE B PA3JIUYHBIX HCTOUYHUKAX. OK 07'
[IpakTHYeckne 3aHATHA 2 1
O060oCcHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BrisiBnenne npobiaemsl uccienoBanusi. Beioop 00beKTOB 1 OK 01.
MeTOIOB HccaenoBanus. [locranoBka neneit u 3agau uccnenoanus. OnpeneiaeHue NpoayKTa UCCIeI0BaHusl. OK 02
OmnpezneneHne 3TaroB U COCTABIICHHUE TUIaHA HCCIIEIOBAHMS. OK 04
3amuTa npoekta: [IpeacraBienue pe3yabTaToB BBIIOIHEHHS Y41€OHO-HCCIEA0BATENbCKUX TPOSKTOB :
(BBICTYILIEHHE C MIPE3EHTALIUEN). OK 07.
JlabopaTopHble 3aHATHUS 2
lccnenoBanue MpeuioKeHHOT0 00bEKTa Ha KUCIOTHOCTD, IETOYHOCTh, XUMUYECKHH COCTaB (3arps3HUTENH, OK 01.
MaKpo- U MUKpO3JieMeHThl). O0paboTka pe3ynbTaToB HccienoBaHus. OeHKa KauecTBa UCCIETyeMOro OK 02
00BEKTa UCXO/1 U3 PE3YJIbTATOB XUMUYECKOTO aHAIIN3a

OK 04.
OK 07.
IIpoMeKyTOUHASI ATTECTAIMS 10 TUCHUILINHE B (hopMe IK3ameHa (2 cemecTp) 8
Bcero 144
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3 YCJOBUS PEAJIM3AIIMA PABOUYEH ITPOT'PAMMBbBI
JANCHUITIJINHBI

3.1 TpeGoBaHusi K MHHMMAJIBLHOMY MATEPUAIbLHO-TEXHHUYECKOMY
o0ecreYeHu 0
JlucrumuirHa peaau3yeTcs B yueOHOM KaOuHeTe XUMUU
OcHameHne y4e0OHOro kaduHera:
Obopyodosanue:
— (QyHKIMOHaNbHAS MeOenb A1 00ecreueHus: MOCaI0YHBIX MECT MO0 KOJIUYECTBY
oOydJarommxcs
— (yHKIIMOHANTBHAS MEOEIb UIsl 000pYAOBaHMS pabOdero MecTa Mperno aBaTels
— J0cKa yuyeOHas
Texnuueckue cpedcmea 0OyueHU.
— KOMIBIOTEp (HOYTOYK) C JTUIEH3UOHHBIM MPOrPaMMHBIM 00€CTICUCHHUEM;
— obopynoBanue st OTOOpakeHHs rpaduueckorl wuHOpMamuu U €€
KOJUIEKTUBHOTO IIPOCMOTpA.

3.2 YueOHO-MeTOAUYECKOEe ODecriedyeHue 00ydeHus

OcHoBHast

. Pymutuc TI'.E. Xwumumsa. 10 xmacc : yueb. 1 oO0mieoOpas3oBar.
opranu3anmii : 6a30Beiii ypoBenb / I'.E. Pymsutuc, @.I'. ®enpaman. — 8-¢ u3g. —
M. : mpocenienue, 2021. — 224 ¢. : u.

(Pym3utuc, I'. E. Xumus: 10-ii knacc: 6a30BbIii ypoBeHb : yueOHuk / I'. E.
Pymsutuc, ®. I'. ®enpaman. — 10-e uzg., crep. — Mocksa : [Ipocsemnienue, 2023.
— 224 c¢. — ISBN 978-5-09-108896-0. — Texkct : snexktpoHHbiid // Jlanb :
3NIEKTPOHHO-O0nOMmoTeuHas cucrema. — URL: https://e.lanbook.com/book/360824
)

2. Pymsutuc T'.E. Xumusa. 11 xmacc : yuel. nans oOieoOpa3osar.
opranu3anmii : 6a30oBbiii ypoBenb / I'.E. Pymsutuc, @.I'. ®enpaman. — 8-¢ u3g. —
M. : mpocsenienune, 2021. — 223 c. : ni.

(Pymsutuc, I'. E. Xumus: 11-i kmacc: 6a30Bbiii ypoBeHb : yueOnuk / I'. E.
Pymsutuc, ®©. I'. ®enpaman. — 10-e uzn., ctep. — Mocksa : [Ipocsermienue, 2023.
— 223 c¢. — ISBN 978-5-09-108904-2. — Tekct : snexkTtpoHHbI // JlaHb :
ANIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/360830
JlomotHUTENBbHAS

1. I'abpuensn, O. C. Xumus: 10-i kimacc: 6a30BbIi ypoBeHb : yueOHuk / O.
C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-e uza., crep. — Mockaa :
[Ipocemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Tekcr
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aneKkTpoHHb // JlaHp : 3nekTpoHHO-OMOmMoTewyHass cucrema. — URL:
https://e.lanbook.com/book/335039

2. l'abpuensu, O. C. Xumus: 11-i knacc: 6a30BbIil ypoBeHb : yueOHuk / O.
C. I'abpuensn, U. T'. Octpoymos, C. A. CnankoB. — 5-e u3j., crep. — Mocksa :
[Tpoceemenne, 2023. — 127 c. — ISBN 978-5-09-103623-7. — TexkcT
aMeKTpoHHbI // Jlame : snexkTpoHHO-OMONMOTewyHas cucrtema. — URL:
https://e.lanbook.com/book/335036

3. JleBuukuii, M. M. KapnaBan mMosiexyn: Xxumusi HeoObIYHAs U 3a0aBHas /
M. M. JleBunikuii. - Mockga : AnbninHa HOH-¢uKIIH, 2019. - 542 ¢. - ISBN 978-5-
00139-101-2. - Tekct : AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/10784555

3.3 Undopmanuonubie pecypcol cetu UHTEepHET M NMPodeCCHOHABHBIX
0a3 JaHHBbIX

llepeuenwv snekmponnvix pecypcoe Mumepnem:

CAb WPBUC «M3aaTenbCKO-OMOMMOTEUHBIM  KOMILUIEKC/DJIEKTPOHHAS
oubsmoteka» http://biblioserver.usurt.ru/

- OBC uznarenscrBa «I DOTAP-Menua» http://www.medcollegelib.ru

http://interneturok.ru/ru/school/chemistry/10-klass

http://school-collection.edu.ru

http://www.chemistry.ssu.samara.ru

http://fcior.edu.ru/

http://xn----btb1bbcge2a.xn--plai/ (mpod.o6p. pd)

www.pvg.mk.ru (omumnuazga «I[lokopu BopoOneBbI TOPBI»)

www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT AJIS IKOJIBHUKOB « XUMHUSI)

www.alhimikov.net (OGpa3oBaTenbHBIN CAUT SISl KOJIBLHUKOB)
www.chem.msu.su (OnexkTpoHHast OMOIUOTEKA IO XUMUH )
www.enauki.ru(uHTepHeT-U3AaHue 111 yuutenen « EcTecTBeHHbIE HAyKW))
www.1september.ru(metoaunyeckas razera «llepoe ceHTIOps»)
www.hvsh.ru (kypHan «XuMus B IKOJIE)

www.hij.ru (KypHan «XuMHS U )KU3HBY)

www.chemistry-chemists.com (3J€KTPOHHBIH KypHaT « XUMHKH M XHUMHUSD)
IpodeccnonanbHble 0a3bI JAHHBIX: HE UCIIOJIB3YIOTCS.

IIporpammHoe o0ecnieyeHue: HE UCTIOIb3YIOTCS.
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http://biblioserver.usurt.ru/
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA

JUCHUIIIAHBI

PesyabTaThl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMBbI U METOABI
KOHTPOJIf

U OLlEHKH
pe3yabTaToB
00y4eHust

B gacTu TpyJ0BOT'O BOCITUTAHHS:

- TOTOBHOCTB K TPYAY, OCO3HAHUE IICHHOCTH MacTepPCTBA,
TPYIOTFOOHE;

- TOTOBHOCTbH K aKTUBHOM JICSITCIIBHOCTH TEXHOJOTHYSCKOU 1
COILIMAJILHOM HAIIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,
MIAHUPOBATH U CAMOCTOSTEIILHO BBIMIOJIHATH TAKYHO IEATEIHHOCTS;
- HHTEPEC K pa3IMYHbIM chepam nmpodeccHoHanbHOM

eI TEIIbHOCTH,

OBJ1ajiIcHHE YHUBEPCAIbHBIMH YUCOHBIMH [TO3HABATEIIBHBIMH
ITECTBUSMU:

a) 0A30BbIC JJOTUYCCKHUE JICHCTBU:

- CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH
npoOIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBCHHBIN MMPU3HAK UM OCHOBAHHS
U1l CpaBHEHMSI, Kilaccu(uKauuu 1 0000IIeHNS;

- OIpEACIIATh IENIH ACATCILHOCTH, 33]1aBaTh MapaMeTpPhl 1
KPUTEPHUU UX TOCTHIKCHUS;

- BBISIBJISTh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B
[pacCMaTPUBAEMBIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIBTATOB IICJISIM, OIICHUBATH PUCKH TIOCIIECICTBUN
e TENIbHOCTUPA3BUBATh KPEATUBHOE MBIIIIICHUE TIPU PEILICHUN
PKU3HEHHBIX TTPOOIEM

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIQJIETh HABBIKAMH Y4€OHO-HUCCIIEA0BATEIbCKON U
MPOEKTHOM J1eATeTbHOCTH, HABBIKAMU Pa3pelieHus mpooem;

- BBISIBJISTH PUIHMHHO-CIICJICTBCHHBIC CBSI3H U
AKTyalIM3UpPOBaTh 33/1a4y, BEIIBUTATh TUIIOTE3Y €€ PelieHus,
HAXOUTh apTYMEHTHI IS JJOKAa3aTeIbCTBA CBOMX YTBEPIKICHUM,
3a/laBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

- aAHAJIM3UPOBATH IMOJTYICHHBIE B XOJI€ PEIICHUS 3a[a9n
pE3yNbTaThl, KPUTHYECKH OIICHUBATh UX JTIOCTOBEPHOCTb,
MPOTHO3HPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

- yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
MPAKTUIECKYIO 00JIaCTH KU3HEICATCIIEHOCTH;

- yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJIacTen;

- BBIIBUTATh HOBBIE UJICH, TIPeIaraTh OPUTHHATHHBIE
MOJIXOJTBI U PEIICHHUS;

- CIOCOOHOCTH MX HCIIOJIb30BaHUS B TIO3HABATEILHON 1
COLMAIBHOM MPAKTUKE;

- B o6nacTy IeHHOCTH Hay4YHOTO MO3HAHUS:

DopMbI KOHTPOJIS
3HAHUUW CTYJICHTOB:
-UHJIUBUIYJIbHBII
-TpyNIIOBOU
-KOMOMHUPOBAHHBIH
-(ppoHTaNBHBIHA
-CaMOKOHTPOJIb
DK3aMeH

MeTob1 KOHTPOJIS:
Y CTHBIN KOHTPOJIb
-UHAUBUyAJIbHBIN
OIIPOC IO TEMaM
-y4acTHE B POJIEBOU
urpe (Juanor)
-KOHTPOJIb 3HaHUS
TEPMUHOB B PaMKax
JUCLUILINHBI
-(ppoHTaNTBHBIHA
oIpoc

-YCTHBIN
CaMOKOHTPOJIb

ITuceMeHHBIN
KOHTPOJIb:
-KOHTPOJIbHBIE
MMMCbMCHHBIE
paboThI
TEPMUHOJIOTUYECKU
W TUKTaHT
-3aJaHHS B
TECTOBOU opme

[IpoBepka
BBITIOJTHEHUS
BHEAYJUTOPHOU
CaMOCTOATENIbHOMN
paboTsl
oOyJaromuxcs
(pedepatuBHas
paboTa, MOArOTOBKA
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@DopMbI U METOAbI

AQHAJIN3, CHCTEMATH3AIUI0 U MHTEPIPETALNIO0 HH(OPMAITUN
Pa3JIMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueToM
Ha3HaYeHHs] HHQOpPMAIIMK U LEIeBON ayTUTOPHH, BHIOHpast
ONITUMATTBEHYIO0 (POPMY TIPEIICTABICHHS U BU3YyaTH3aIUH;

- OLIEHUBATh JJOCTOBEPHOCTb, IETUTUMHOCTh HH(OpMALIUH, €€
COOTBETCTBHUE MIPABOBBIM U MOPAIHHO-3TUYECKUM HOpMaM;

- UCIIOJIb30BaTh CPEACTBA WH)OPMALIMOHHBIX |

- KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUT
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX 1 OPTaHU3aIMOHHBIX 3a/1a4 C
coOJr0IeHreM TpeOOBaHUM AIPrOHOMHKHU, TEXHUKU O€30MTaCHOCTH,
TUTUEHBI, pecypcocOepexeH s, MPaBOBBIX M STHYECKUX HOPM,
HOPM MH(POPMAIIMOHHON 6€30MaCHOCTH;BIa/IE€Th HABBIKAMU
[pacro3HaBaHUsI U 3aIUTHI HH(GOPMAIIUU, HHPOPMAITHOHHOM
0€30ITaCHOCTH JINYHOCTH;

- - TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPE/ICIICHUIO;

- -OBJIaJICHNE HAaBBIKAMH y4eOHO-UCCIE0BATENHCKOM,
MPOEKTHOM M COLMATIBbHOMN ESITeIbHOCTH;
- OBnaneHue  yHUBEPCATbHBIMU

- JEUCTBUSAMMU:

- 0) COBMECTHasl IeATeIbHOCTHIIOHUMATD U UCIIOJIH30BATh
MpEeUMyIIecTBa KOMAaHAHON U MHINBUYaTbHOU PabOTHI;

- MIPUHUMATD 1IETTH COBMECTHOM JCSITEIBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JEUCTBUS MO €€ JOCTUKEHHUIO:
COCTaBJIATH IUIAH JIEUCTBUM, pACIIPEAEIIATh POJIM C yYIE€TOM MHEHUN
Y4aCTHUKOB O0CYKJaTh pPe3yJbTaThl COBMECTHOU PabOTHI;

- KOOPJMHHUPOBATH U BHITIOJHATH pa0OTy B YCIOBUSIX
[PEaTbHOTO, BUPTYaILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
- OCYIIECTBIISTh TO3UTUBHOE CTPATETMUECKOE MTOBE/ICHUE B
PA3JIMYHBIX CUTYAIUSX, IPOSBIATH TBOPUYECTBO U BOOOpaKEHHE,
OBITH MHUITHATHBHBIM

KOMMYHUKATHBHBIMU

KOHTPOJIs
Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHUSI, YCBOCHHbIE 3HAHUSA) 1 OUEHicH
pe3yJbTaToB
00y4eHust
- c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO JIOKJIaJI0B,
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM TBOpYECKHE
MPaKTUKHA, OCHOBAHHOTO Ha TUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO 3aaHus
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE; (uccnenoBanus
- COBEPIICHCTBOBAHNUE SI3BIKOBOM M YUTATEIBCKON KYIbTYPHI WHIVBUAYAIBHEBIC U
KaK CpeICTBa B3aUMOJICHCTBUS MEX Ty JIOJbMH U IO3HAHUS MUDA; TpYMIOBbIE),
- OCO3HAHME IICHHOCTH HAYYHOU JeSITeIbHOCTH, TOTOBHOCTh COCTaBJICHHE CXEM U
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEI0BATENbCKYIO I€ATEIbHOCTD TabIInIl
WHIWNBUIYAILHO U B TPYIITIE; MOJITOTOBKA
- OBnazneHue yHUBEpCAIbHBIMU Y4€OHBIMU ITO3HABATEIBHBIMU | TPE3EHTALMOHHBIX
IEHCTBUSIMMU: MaTEepHUAJIOB,
- B) pabota ¢ uHpopMaIuei: COCTaBJICHHE
- BJIQJICTh HABBIKAMU TIOJTyYeHUS HHPOPMAIH U3 OTIOPHBIX
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISATh IOUCK, | KOHCIIEKTOB)

DOopMBI OLIEHKHU
pe3yabpTaToB
oOyueHus:
¢dbopmupoBaHue
pe3yJprara
IIPOMEKYTOUYHON
aTTeCTaluu 110
JUCLUIIIIMHE Ha
OCHOBE pe3yJIbTaTOB
9K3aMEHa C y4E€TOM
pE3yNbTaTOB
TEKYILEro
KOHTPOJIAL.
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Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI
KOHTPOJIf

U OLlEHKH
pe3yJabTaToB
00y4eHust

- OBnazneHue yHUBEpPCAIIbHBIMU PErYJISITUBHBIMU
MENCTBUSIMU:

- T') IpUHATHE ceOs U IPYTUX JIIOJICH:

- IIPUHUMATHh MOTHUBBI U a@pIYMEHTBI JPYTHX JIIOACH IIPH
QHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IIPU3HABATH CBOE MPABO U IPABO JPYTUX JIOAEH Ha OIIUOKH;
- pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIUH JPYTrOro
yenoBeka; B o61acTu HK0I0rM4ecKOro BOCIUTAHUS:

- c(OPMHPOBAHHOCTH IKOJOTHUECKON KYJIbTYpHI, TIOHUMaHUE
BIIUSHUSA COLUAIBHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSTHUE
MPUPOIHON U COLMANBHON CPEIbl, OCO3HAHUE TII00aTHLHOTO
XxapakTepa 3KOJOrMYECKUX IpoliIeM;

- IJJAHUPOBAHUE U OCYILECTBICHUE IEUCTBUI B OKPYKAOIIEH
Cpelle Ha OCHOBE 3HAHMS LIE€JIEH YCTOWYMBOIO pPa3BUTHS
4EJI0BEYECTBA;

- AKTUBHOE HENIPUATHE NEHCTBUH, IPUHOCALUX BPEX
OKpYXKAaroILEH Cpee;

- yYMEHHUE NPOrHO3UPOBATh HEOJIArONPUATHBIE KOOI MUECKHE
[OCJIEACTBUSI IPEANPUHUMAEMBIX JIEHCTBUMN, IPEJOTBpAILaTh
MX;PaCLIMPEHUE OIBITA JESATEIBHOCTH SKOJIOTMYECKON

HAaIpaBJICHHOCTH;
- OBJIaJICHHE HaBbIKAMU y4e0OHO-UCCIIEeI0BATENbCKOMH,
[MPOEKTHOW U COLIMATIbHOM AEATEIbHOCTH - BJIAETD

CUCTEMOM XMMUYECKUX 3HAHUN, KOTOPasi BKIFOUAET:
OCHOBOIIOJIAraolue MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM,
PIIEKTPOHHAs 000JI04YKa aToMa, S-, P-, d-3JIeKTpOHHBIE OpOUTATH
AQTOMOB, HOH, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIN 00BEM, YIIIEpOAHBIN CKENeT, (PYyHKIMOHATIbHAS TPYIIA,
paarKai, U30MepHsi, U30MEPbI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH,
YTJIEBOIOPOABI, KUCIOPO- U a30TCOAEPIKAIINE COCTUHEHUS,
OMOJOTUYECKH aKTUBHbBIE BelleCcTBa (YIJI€BOb, )KUPHI, OCIIKH),
MOHOMED, MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCTMHEHUS, KPUCTAIUTMYECKAST PEIIETKA, TUTTBI XUMHUUECKHUX
peaxiuii (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC, DK30- U
PHIOTEPMUYECKHE, PEAKIIMK HIOHHOTO 0OMEHa), pacTBop,
AIIEKTPOJIUTHI, HEAJEKTPOJIUTHI, JEKTPOIUTUYECKAS TUCCOLIUALINS,
OKHCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOHN peaKliu,
XMMHUYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO
cTpoeHus oprannyeckux BemectB A.M. bytieposa, Teopust
PIEKTPOIUTUYECKON JUCCOLMALUN, IIEpUOANYECKUi 3akoH J[. 1.
MenzeneeBa, 3aKOH COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUHU, (PAKTOJIOTHUECKHE CBEACHUS O
CBOICTBax, COCTaBe, MOTYYEHUH U O€30MaCHOM HCIIOIb30BaHUH
BaXHEHIIINX HEOPTaHUYECKUX U OPTraHUYECKUX BEIECTB B OBITY U
MPAKTUYECKON JAESITETbHOCTH YEJIOBEKa;
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Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI
KOHTPOJIf

U OLlEHKH
pe3yJabTaToB
00y4eHust

- YMETb BBISBIISATh XapaKTEPHbIE IPU3HAKYU U B3aUMOCBS3b
M3Y4YCHHBIX TOHITHH, IPAMEHATH COOTBETCTBYIOIINE IOHATHS IIPU
ONMCAHUN CTPOCHUS U CBOMCTB HEOPTAaHUYECKUX U OPIraHUUECKUX
BELICCTB U UX NPEBPAILEHUN; BBISIBIATH B3aUMOCBSI3b XUMHUYECKUX
BHAHWUN C IOHATHUSAMU U NPEACTABICHUSAMU APYTUX
€CTECTBCHHOHAYUYHBIX IIPEIMETOB;

- YMETb UCI0JIb30BATh HAUMEHOBAHUS XUMHUYECKHUX
COEIMHEHUI MEKYHAPOJHOTO COK3a TEOPETUIECKON U
MPUKIIATHON XMMHUH U TPUBUAJIbHBIE Ha3BaHUs BaXKHEUIINX
BEIIECTB (ITUJICH, alleTWIEH, TJIMIEeprH, heHoI, (GopMabaeTu/l,
YKCYyCHasl KMCIIOTa, TJIMLUH, YTapHbIN ra3, YIJIEKUCIIbIN a3,
aAMMUaK, raleHasl U3BECTh, HEerallleHasl U3BECTb, IUThEBAs COJa U
PYTUX), COCTABIATH (POPMYJIIBI HEOPTAaHUYECKUX U OPTaHUIECKUX
BEIIIECTB, YPAaBHEHUS XUMMUECKUX PEAKLU, OOBACHATh UX CMBICI,
MOJITBEPK/IaTh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOILMMU DKCIIEPUMEHTAMU U 3aIIUCSIMU YPAaBHEHUM
XUMHYECKUX PEAKIIUN;

- YMETbh YCTAHABIIMBATh IPUHAIEKHOCTD N3YYECHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB K ONPEIEICHHBIM
KJIacCaM U I'pyIIaM COEIMHEHUN, XapaKTEPU30BaTh UX COCTAB U
BA)KHEHILINE CBOMCTBA; ONIPEACIIATH BUABI XUMUYECKUX CBS3EH
(KOBaJIeHTHas1, NOHHAs!, METAIIMYECKasi, BOJOPO/IHAS ), THUIIBI
KPUCTAIIMYECKUX PELIETOK BELECTB; KIaCCUPUIIMPOBATH
XUMHYECKHE PEAKLIUY;

chopMHpOBaTh MPEAICTABICHUS: O MaTepUaIbHOM €AMHCTBE MUPAa,
BaKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUI IPUPOABL; O MECTE U
BHAUYEHUU XMMUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ POJIH B
00eCTeYeHNH yCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA: B PEILICHUH
Mpo0JIeM HKOJIOTMUYECKO, SHEPreTHYECKON U MUILEBOI
0€30I1aCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/1aHUH HOBBIX
MaTepHaIoB, HOBBIX UCTOUHUKOB SHEPTUH, B 00ECTIEYEHUN
[paliOHaIbHOIO MIPUPOIONOIB30BaHUS, B
(bOpMHPOBAHUUMHUPOBO33PEHUS U O0IIEH KyIbTYpHI UEIOBEKA, a
TaK)Ke IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILLIEHHS K CBOEMY
BIIOPOBBIO U IPUPOJIHON CpENE;

- BJIAJIETh CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpast
BKJIIOYAET: OCHOBOMOJIAraroIiye MOHATHS (JOMOIHUTENBHO K
CUCTEME MOHATHI 0a30BOT0 YPOBHSI) - H30TOIBI, OCHOBHOE U
BO30Y>KJIEHHOE COCTOSTHHE aTOMa, THOPHIN3aIUs aTOMHBIX
opOuTanel, xumudeckas cBs3b ("O' " u ", KpaTHbIE CBSI3N),
MOJISIpHAsi KOHLIEHTPALHs, CTPYKTYpHas popmyia, H30MepHst
(cTpyKTypHasi, reoMeTpuueckas (I[uc-TpaHC-U30MEPHSI), TUIIBI
XMMHUYECKHX PeaKkIuil (roMo- U reTeporeHHble, 00paTUMbIe U
HeoOpaTUMBbIE), PACTBOPHI (MICTUHHBIE, JUCTIEPCHbIE CUCTEMBI),
KpUCTAJIJIOTUAPATHI, CTETIEHb JUCCOLUALINY, dJIEKTPOJIN3, KPEKHHT,
PUGOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
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Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI
KOHTPOJIf

U OLlEHKH
pe3yJabTaToB
00y4eHust

MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAILME B OCHOBE [IOHUMAaHUs
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, COBpPEMEHHbBIE
[IPEJICTaBIECHUS O CTPOCHUH BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM
1 Ha/IMOJIEKYJISIPHOM YPOBHSIX; IIPEJICTABICHUS O MEXaHU3MAaX
XUMHYECKHUX PEAKLMH, TEPMOAMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, 0 XUMUUYECKOM PaBHOBECHUH,
ITUCTIEPCHBIX CHCTEMaX, (PaKTOJIOTUYECKHE CBEICHUS O CBOWCTBAX,
cocTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUU BaKHEUILINX
HEOPraHMYECKUX U OPTaHHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JESITeIbHOCTH YeJI0BeKa; OOIMIMX HAYYHBIX
MPUHLIMIIAX XUMUYECKOTO ITPOU3BOJICTBA (HA IpUMEpe
MPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKH
HePTH);

- YMETb MIPOBOJUTH PACUETHI 10 XUMUYECKUM opMyiaM U
YPAaBHEHHSIM XUMUYECKHX PEaKIUil C UCTIONIb30BaHNEM (DU3NIECKUX
BEJIMYKH (Macchl, 00beMa ra3oB, KOJTUYECTBA BEIIECTBA),
XapaKTepU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHON

CTOPOHBI: pacyYeThl M0 HAXOXKACHUIO XUMHUECKOH (OPMYIIBI
BEIIECTBA; pacyeThl MacChl (00BbEMa, KOJIMUECTBA BEIIECTBA)
MPOJYKTA PEaKIuu, €CIIU OJHO U3 UCXOJHBIX BEIIECTB JaHO B BUC
[pacTBOpa € OMPEAEICHHON MAaCCOBOM J0JIE pacTBOPEHHOTO
BEIeCTBa WU IaHO B U30BITKE (MMEET MIPUMECH ); PACUETHI
MacCOBO MJIM 00BEMHOM JI0JTH BBIXO0/1a TIPOIYKTA PEAKIINU;
pacyeTsl Ter1oBoro g deKxra peakiyii, 00bEeMHBIX OTHOLICHUH
ra3oB;

- YMETb BBISBIIATh XapaKTEPHbIE IPU3HAKYU U B3aUMOCBS3b
M3Y4YEHHBIX TOHITHH, IPUMEHATh COOTBETCTBYIOIINE OHSITUS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U OPraHUUECKUX
BEIIECTB U UX MPEBPAILEHUN; BBISBIISITH B3AUMOCBSI3b XUMUUECKUX
BHAHWN C IOHATHUAMH U NPEACTABICHUSAMU APYTUX NPEAMETOB AJIs
0os1ee OCO3HAHHOTO MMOHUMAHUS U O0BSICHEHUS CYIIHOCTH
MaTepUaIbHOTO €JMHCTBA MUPA; UCIOIb30BaTh CHCTEMHBIE
XMMHUYECKHE 3HaHUS JUIsl OOBSICHEHUS M TPOTHO3UPOBAHMS
SIBJICHUM, UIMEIOIINX €CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMETb UCIOJIb30BATh HAUMEHOBAHUS XUMHUYECKHUX
COeTUHEHNN

- MEXIYHAPOAHOI'O COX3a TEOPETUYECKON U ITPUKIIATHON
XUMHUH U TPUBHAJIbHbIE Ha3BaHUS BEILIECTB, OTHOCSIIUXCS K
M3Y4YEHHBIM KJIaCCaM OPraHMYECKUX U HEOPraHMYECKHUX
COETMHEHUH; HCIOIb30BaTh XUMUYECKYIO CUMBOJIMKY IS
coCTaBJIeHUS] (POPMYJI HEOPraHMUECKUX BEIIECTB, MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BepHYTBIX, COKPAILIEHHBIX M CKEJIETHBIX) POpMYIT
OpraHMYECKUX BEIIECTB; COCTABIATh YPABHEHUS XUMUUECKUX
[peaKuii ¥ pacKpbIBaTh UX CYIIHOCTh: OKUCIUTENIbHO-
BOCCTAHOBUTENIBHBIX PEAKLIMI MOCPEICTBOM COCTABJICHHUS
PIEKTPOHHOTO OajaHca ATHX PEaKIHi; peaKIuii HOHHOTO0 0OMeHa
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@DopMbI U METOAbI

KOHTPOJIf
Pe3yabTarsl 00yyeHus

U OLlEHKH
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

pe3yJabTaToB

00y4eHust

[IyTE€M COCTaBJIEHHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH; peakuuid TUAPOJIN3a, PEeaKIui
KOMILJIEKCO0Opa30BaHus (Ha IpuMepe THAPOKCOKOMIIEKCOB [IMHKA
U QJIFOMHHUS); TOATBEPKIIaTh XapaKTepPHbIE XUMUYECKIE CBONCTBA
BEIIECTB COOTBETCTBYIOLMMU 3KCIIEPUMEHTAMH U 3alUCIMU
YpPaBHEHUN XUMUUYECKUX PEaKIIUii;

- YMETh KJIacCU(PUIIMPOBATH HEOPTAaHMUECKUE U
OpraHUYEeCKHE BEIIECTBA U XUMUUYECKHE PEAKI[UU, CAMOCTOSATEIbHO
BHIOMPATh OCHOBAHUS M KPUTEPUH LIS KJIAaCCU(DUKALIUU U3YIaeMBbIX
XUMHYECKHX 0O0BEKTOB; XapaKTEPU30BaTh COCTAB U BayKHEHIINE
CBOICTBa BELLIECTB, MPUHAJIEKAIINX K ONPEAEIEHHBIM KlaccaM U
rpynnaMm coeAMHeHU (POCThIE BEIIEeCTBA, OKCHIbI, THAPOKCUDI,
COJIH; YTIICBOAOPOMBI, IPOCTHIE 3(PUPHI, CIUPTHI, (PEHOIIHI,
AJbJIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIC AUPHI,
PKUPBI, YTJIEBO/IbI, aMUHBI, aMUHOKHUCIIOTBI, OEJIKK); IPUMEHSATh
BHAHUS O COCTABE U CBOMCTBAX BEILECTB JJISl IKCIIEPUMEHTAIbHOMN
[IPOBEPKHU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEHN MPOTEKaHUS
XMMUYECKUX PEaKUUid U MPOTHO3ZUPOBAHUS BO3MOKHOCTEH UX
OCYIIIECTBIICHUS;

- YMETh NOATBEPKIATh HA KOHKPETHBIX IPUMEpax Xapakrep
3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX
COCTMHCHUH OT KPaTHOCTH M THMa KoBajgeHTHOU cBsizu ("JI" u ""),
B3alMHOI'O BJIMSHHUS aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX; a TAaK¥kKe
0T 0COOEHHOCTEH peann3aluy pa3IndyHbIX MEXaHU3MOB
MIPOTEKAHUs PEaKLIi;

- YMETh XapaKTepH30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM) U HOHOB XUMHYECKHUX
piemeHToB | - 4 nepuonos Ilepuognueckoit cucrems! JI.1.
MenzeneeBa 1 UX BaJCHTHBIE BO3MOKHOCTH, UCTIOIb3YsI IOHATHUS
"s", "p", "d-a1ekTpoHHBIE" OPOUTAIH, SHEPIETHUECKUE YPOBHH;
00BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHX
rpynmnam

- YMETh IUIAHUPOBATH U BBITOIHATH XUMUYECKUI
HKCIIEPUMEHT (MPEeBpallleHNs OPraHUYECKUX BEIIECTB MPU
HarpeBaHuy, MOJTY4YCHHUE STWICHA U U3yUYEHHUE €TO CBOMCTB,
KaueCTBEHHbIE PEaKIIMK Ha aJIbJIETH/Ibl, Kpaxmall, YKCYCHYIO
KHCIIOTY; IeHaTypalus O€JIKOB IPU HarpeBaHUH, [IBETHBIE PEAKLIUU
0eNIKOB; MPOBOJIUTH PEAKIIMH HOHHOTO OOMEHA, ONPEEINATh CPELy
BOJIHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIIUU Ha Cylb(aT-,
KapOOHAT- U XJIOPU/I- AHWOHBI, HA KATHOH aMMOHHUS; PeliaTh
AKCIIEpUMEHTAJIbHBIE 33]]a4M 110 TeMaM "Metasl" u
"HemeTanbl") B COOTBETCTBUM C MPaBUIIAMU TEXHUKU
0€30MaCHOCTH MTpU OOPALIEHUH C BELIECTBAMU U J1a00paTOPHBIM
000pyI0BaHUEM; IPEACTABIISTH PE3YJIHTAThl XUMHUUECKOTO
HKCIIEpUMEHTa B (JOPME 3aMUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;
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(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI
KOHTPOJIf

U OLlEHKH
pe3yJabTaToB
00y4eHust

- yMETh aHATM3UPOBATH XUMUYECKYIO HHPOPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEJICTB MaccOBOI
uH(popMaluu, ceTb UHTEpHET U Apyrue);

- BJIAJIETh OCHOBHBIMHU METOJaMHU HAyYHOI'O ITO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUH (HAO0II0/IeHHE, U3MEPEHHE,
PKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETb MTPOBOJUTH PACUETHI 10 XUMUYECKUM (HopMyiaM U
YPaBHEHUSAM XMMHUYECKHUX PEaKIMid ¢ UCTIOJIb30BaHUEM (PU3UUECKHIX
BEITMYMH, XapaKTEPU3YIOIIHUX BEIECTBA C KOJIUYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIOBHUS) I'a30B,
KOJTMYECTBA BEIIECTBA; UCIIOIH30BATh CUCTEMHbBIC XUMUYECKUE
BHAHUS ISl IPUHSATHS PELICHUN B KOHKPETHBIX )KM3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;yMETh
CaMOCTOSITEJIbHO IIJIaHUPOBATH U MPOBOAUTH XUMHUUYECKHUI

- AKCIIEPUMEHT (TTOJTyYCHUE U U3YUYCHHE CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB, KAYECTBEHHBIE
[PEAKIIMH YTIIEBOJOPOOB PA3JIMUHBIX KIACCOB U
KHCJIOPOJCOACPKAIIMX OPraHUYECKUX BEILIECTB, PEIICHUE
PKCIIEPUMEHTAJIbHBIX 33724 [0 PACIIO3HABAHUIO HEOPTAHHUYECKUX U
OpraHMYECKUX BEIIECTB) C COOOIEHUEM MPaBUII 0€30M1aCHOTO
0OpalIeHns ¢ BemeCcTBaMU U TaO0paTOPHBIM 000PYIOBaHHUEM,
(bopMynupoBaTh LEH UCCJIEI0BAHMS,

- MPEAOCTABIIATh B Pa3IMUHON (hOpPME pe3yIbTaThI
PKCIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

- YMETh OCYIIECTBIISATH LIeJICHATTPABICHHBIN MMOUCK
XUMHYECKON MHPOPMAIUH B PA3TUYHBIX UCTOUHUKAX (HaydyHas U
yaeOHOHay4Has JIUTepaTypa, CpeACTBAa MACCOBOM MHGOpMAIINH,
ceTh VIHTepHET U apyTue), KpUTUYECKU aHAIU3UPOBATh
XUMHYECKYIO HH(OpMaLIKIO, ITepepadaTbiBaTh €€ U UCII0JIb30BATh B
COOTBETCTBUU C IMOCTABJICHHOHN y4eOHO 3a1aueii;

- BJIAJIETh CUCTEMOM 3HAHUW O METOJIaX HAyYHOTO MTO3HAHUS
SIBJICHHI TIPUPOJIBI, UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaxX U
YMEHUSIMU IPUMEHSTh 3TU 3HAHUS IPU 3KCIEPUMEHTAIBHOM
MCCJICIOBAHUH BEIIECTB U JIJIA OOBSICHEHUSI XUMUYECKUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJAE MPAKTUUECKOU 1€ATEIbHOCTH
YETIOBEKA U B TTOBCEIHEBHON KU3HUYMETH TJIAHUPOBATH U
BBITIOJIHSTh XUMUUECKUI SKCIIEPUMEHT (TPEBpALLICHUS
OpTraHWYECKUX BEIECTB MPU HATPEBAHUH, IMOJTyUEHNUE dTUIICHA U
M3y4EHUE €ro CBOMCTB, KAU€CTBEHHBIE PEAKIIMH HA aJbJETUIbI,
KpaxMaJ, YKCYCHYIO KHCJIOTY; IeHaTypaIus OCJIKOB MpH
HArpEeBaHUU, [IBETHBIE PEAKIIUU OEIKOB; TPOBOJAUTH PEAKIIUU
MOHHOTO OOMEHa, OTIPEIEIATh CPENy BOJHBIX PAaCTBOPOB,
KaueCTBEHHbBIE PEeaKINK Ha CyIb(aT-, KapOOHAT- U XJIOPHI-
AQHWOHBI, Ha KATHOH aMMOHHUS;, peIIaTh IKCIIEPUMEHTATIbHBIC 3aa91
- no TemaM "Meramisl" u "Hemetannsl") B COOTBETCTBUU C
MpaBUIaMU TEXHUKH 0€30MaCHOCTH MPU OOpaIEHNHN C BEIECTBAMHU
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@DopMbI U METOAbI

KOHTPOJIf
Pe3yabTarsl 00yyeHus

U OLlEHKH
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

pe3yJabTaToB

00y4eHust

1 JIa0OpaTOPHBIM 000PYAOBAHUEM; TIPEIICTABIISTH PE3YIIBTATHI
XMMHYECKOI0 IKCIIepUMEHTa B (hopMe 3alncu ypaBHEHU I
COOTBETCTBYIOIINX PeakUuil 1 (POpMyIHpOBaTh BHIBOBI HA OCHOBE
PTUX Pe3yJbTaTOB;

- -YMETb CaAMOCTOATCIILHO IIJIAHUPOBATh U IPOBOJAUTH
XUMHUYECKHUM SKCIIEPUMEHT (IIOJTy4YeHUE U U3yYeHHE CBONCTB
HCOPTaHNUYCCKUX U OPIraHNYCCKUX BCIICCTB, KAYCCTBCHHBIC
[PEaKIUU YIIIEeBOAOPOI0B PA3IUYHbBIX KJIACCOB U
KHCJIOPOICO/IEPIKAIINX OPTaHUYECKHUX BEILIECTB, PELICHHUE
PKCIIEPUMEHTANBHBIX 3a/a4 M0 PACIO3HABAHUIO HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB) C COOJIIOIEHUEM MPaBUII 0€30I1aCHOTO
oOpallieHus ¢ BEIeCTBaMU U J1a0OpaTOPHBIM 000PYI0BaHUEM,
(bopMynHpOBaTH ETH UCCIICIOBAHMS,

- MIPEIOCTABIIATH B PA3IMYHON (popMe pe3ynbTaThl
OKCIICPUMCHTA, aHAJIM3UPOBATh U OICHUBATDb UX
IMOCTOBEPHOCTH;C(HOPMUPOBATH MPEICTABICHUS: O XUMUYECKOM
COCTABJISIIOLIEN ECTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIA XUMUHU
B MTO3HAHUHU SIBJICHUN IPUPOJIBL, B (HOPMUPOBAHUH MBIIIJICHUS U
KYJIbTYpPbI JINYHOCTH, €€ (DYHKIIMOHAIbHON IPaMOTHOCTH,
HEO0OXOIUMOM ISl pEIICHUS MTPAKTUYECKUX 3aa4 U YKOJIOTUYECKU
00O0CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM
cpene;

- yMETh COOJII0IaTh MPaBUiia HIKOJIOTHYECKHU 1IETIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOH JAEITETLHOCTHU B IENAX COXPAHEHUS
CBOETO 3/I0POBBS U OKPYKAIOIIEH TPUPOIHOM CPE/Ibl; YYUTHIBATh
OTTACHOCTH BO3/ICUCTBUS HA JKUBBIE OPTAHU3MBI OTIPEACTICHHBIX
BCIIICCTB, IIOHUMAas CMBICJI I1I0Ka3aTCJIA HpGI[GJ'II)HOI\/’I I[OHYCTI/IMOﬁ
KOHIIEHTPAIMUYMETh MTPOTHO3UPOBATh, AaHATU3UPOBATH U
OLIEHMBATD C MTO3UIIUN YKOJIOTHYESCKOH O€30ITaCHOCTH MOCIEICTBHUS
OBITOBOI W TIPOU3BOJICTBEHHOM JE€ATEILHOCTH YETIOBEKA, CBSI3AHHOM
c epepabOTKOM BEIIECTB; UCTIOIb30BaTh MOTYUCHHBIC 3HAHUS IS
MPUHATHA T'PAaMOTHBIX pGHIeHI/Iﬁ HpO6H€M B CUTYyallUuAX, CBA3aAHHBIX
C XUMHEH;

- YMETh 0CO3HABATh OIMACHOCTh BO3/ICHCTBHSI HA JKUBBIC
OpraHU3MBbI OTIPE/ICIIEHHBIX BEIIECTB, TOHUMAs CMBICIT TTOKa3aTels
[peAeIbHON JOIYCTUMOM KOHIIEHTPAlUH, U MOACHITh Ha IPUMEpax
CrIoCcOOBI YMEHBIICHUS U MIPEIOTBPAIIEHHUS NX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKa.
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