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1. OBIIASAI XAPAKTEPUCTHUKA PABOYEH TITPOI'PAMMABI
OBHIEOBPA3OBATEJBHOU JUCIHUIIJIMHbBI «XUMMUA»

1.1. MecTo THCHMIUIMHBI B CTPYKTYype o0pa3oBaTebHoi mporpammbl CIIO

OOmeobpa3oBarenbHas  JUCHUIUIMHA  «XHUMHUS»  SBISCTCS  O0s3aTENBHOW  YacThIO
001e00pa3oBaTeIbHOrO IUKIA 00pazoBaresbHON mporpaMMbl B cooTBeTcTBUH ¢ PI'OC CIIO msa
Bcex YITIC BTT

[TpuknanHoil MOYNb BKIIOYAET pasien 8 «XUMHUsS B ObITY U IPOU3BOJICTBEHHOMN 1€ATEIbHOCTH
YeIIOBEKay», KOTOPBIA pean3yeTcs A BceX MPOQeCcCHii/CriennaabHOCTEH METOOM PEIIeHHUs KeHCOB,
CBSI3aHHBIX C IKOJIOTUYECKOM 0€30MaCHOCTHIO M OLIEHKOM MOCIIECTBUI OBITOBOM U MPOU3BOICTBEHHOM
NeSITEIbHOCTH,  COOTBETCTBYIOLIEH oTpacisM Oyaymieid npodecCHOHAIBHOM IS TeNbHOCTH
oOyJaronuxcs.

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOEHHS U CHUIITHHBI

1.2.1. Heysu 1 32724 AUCHUILIMHBI

Copnepxanue nporpamMMmbl 00I1€00pa30BaTeNbHON JUCHMIUIMHBI «XHUMHMS» HAIpPaBJIE€HO Ha
JOCTHKEHHE CIEAYIONINX LeJIei:

- dbopMHUpOBaHHE CHUCTEMbl XMMHYECKHUX 3HAHUM KakK Ba)XHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIeXKaT KIIOUEBbIE IIOHATUS,
dbyHIaMeHTallbHbIE 3aKOHBl M TEOPUH XHMHUHU, OCBOCHHE sI3bIKa HAyKH, YCBOCHHE W TOHHMMAaHUE
CYIIHOCTH JOCTYIHBIX 000OIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH MX
pa3BUTHUS U CTAHOBJICHHUSI,

- dbopMHUpOBaHKE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U
XUMUYECKHUX PEaKIuid, HEOOXOAUMBIX JJI MPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB
U XUMUYECKUX SIBIICHUH, UIMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TIOBCEHEBHOM KU3HU;

- pa3BUTHE YMEHUH M CHOCOOOB JESITENBbHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM H
OOBSICHEHMEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIOJIEHHEeM TNpaBwil Oe3omacHOro oOparieHus ¢
BEILECTBAMH.

3agayu AMCHMILIMHBI:

1) chopMUpOBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUA XUMUYECKUX MPOIECCOB U
SBJICHUM B OKPYKAIOIIEH Cpelie, a TAKIKE UX CBS3b C LIEJIOCTHOW HAYYHOW KapTUHOW MHUpPA U IPYTUMH
€CTECTBEHHBIMU HAayKaMH;

2) pPa3BUTh YMEHHSI COCTABJISITH (POPMYJIbI HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIIUN, OOBACHATh UX CMBICI, MHTEPIIPETUPOBATh PE3YIbTAThl XUMHUECKUX
HKCIIEPUMEHTOB,

3) c(hOpMHUPOBATh HABBIKM MPOBEIEHUS MPOCTEHIINX XUMUYECKUX IKCIIEPUMEHTATbHBIX
UCCJIEIOBaHUM ¢ COOIOZAEHMEM MpaBUil 0€30MacHOr0 OOpalleHHsl ¢ BEUIECTBAMU M J1a0OpaTOpPHBIM
o0opynoBaHueM;

4) pa3BUTh yYMEHHsSI HAaXOAWTh, AaHAIW3UPOBATh W HCIOJB30BaTh HWH(MOpPMAIHIO
XUMHYECKOTO XapakTepa U3 pPa3IUYHBIX HH()OPMAIMOHHBIX HMCTOYHUKOB, BKJIIOYAs YUEeOHYIO
JTUTEPATYpPy, HAYIHBIC TyOJIUKAIIUN U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MPOTHO3UPOBATH TMOCIEACTBUS CBOCH JEATEIbHOCTH U
XUMUYECKUX TPHUPOIHBIX, OBITOBBIX W MPOU3BOACTBEHHBIX IMPOIECCOB, YYHUTHIBAs BO3MOYKHBIC
HKOJIOTUYECKUE U COIIMAIbHBIE BO3CHCTBUS;

6) chopMupoBaTh TMOHMMAHHWE 3HAYUMOCTH JIOCTHDKCHHH XHWMHYECKOW HayKd U
TEXHOJIOTHH JJIsl pa3BUTHUS COLIMATBLHOM U MPOU3BOJICTBEHHOM Cep ¢ yMEHUEM IPUBOIUTH TPUMEPHI
WX TIPUMEHEHUS B PA3IUYHBIX chepax KU3HHU.

1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOCHHUSI 001I€00pa30BATEIbHOH AUCHMILUIMHBI B
coorBercTBMU ¢ PI'OC CIIO u Ha ocaoBe ®PI'OC COO

Ocoboe 3HayeHne o01eo0pazoBaTeNbHast AMCUUILUINHA «XUMUS» UMEET NMpH (HOPMUPOBAHUU
u pazsutur OK 01; OK 02; OK 04; OK 07 u IIK, npencraBieHHbIX B akTyanu3upoBaHHbIXx OI'OC
CIIO no mpodeccun/criennaibHOCTH.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mrue

III/ICIII/IH.]II/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJbTaThl I0JI2KHBI 0TPAXKATH B YACTH:
TPYAOBOr0 BOCTIMTAHHUSA:

FOTOBHOCTh K  TpPYAy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYI0JI00ue;
TOTOBHOCTb K AKTHBHOU JESATeTLHOCTH

TEXHOJIOTUYECKOM ¥ COIMAILHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSITEIILHO BBIMOJHATh TAKYIO JICATEIBHOCTD;
WHTEpEC K pa3MIHbIM chepaMm TpodecCHOHATHHON
JESTCIILHOCTH.

MertanpeaMeTHble pPe3yJabTAaThl J0JIKHbI 0TPAKATH:

OBJjaneHue

YHHBepCaJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHBIMU JI€HCTBUAMM:
a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBaHUs JUId CpaBHEHHS, KilaccuDUKalMu U
00001IeHMS;

ONpEAENATh UEIU AEATeIbHOCTH, 3a1aBaTh apaMeTPhl
Y KPUTEPUU UX JOCTHKEHUS,

BBISABJISATH 3aKOHOMCpHOCTI/I 158 HpOTHBOpG‘II/ISI B
paccMaTpUBAEMBIX SABJICHUAX,

BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LEISAM, OLEHUBATh PUCKHU
MHOCJIENCTBUU IEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

JAucuMiuimHapHble pe3yJbTAaThl I0JIKHBI 0TPAKATH:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpa, POJIU
XUMHUHM B TIO3HAHWUU SIBJICHUM MPUPOABI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIMMOM AJIs pelIeHHs] TPAKTHUYECKHX 3a7a4
U DKOJIOTUYCCKH OOOCHOBAHHOTO OTHONICHWS K CBOEMY
310POBBIO U IIPUPOJHON Cpee;

IIP6 02. BiageHue CUCTEMON XMMHYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
DJIEMEHT, aToOM, OJJIEKTpOHHas o00oJjoYka aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb,
3JIEKTPOOTPUIIATEIBHOCTD, CTEMEHb OKHUCICHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIA 00BeM, YTIEpOAHbBIN
ckener, (¢yHKIMOHAJIbHAS TPyMNIa, paadKall, HU30Mepus,
W30MEpbl, TOMOJOTUYECKUU Psii, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- M a30TCOJEpIKallle COEeIMHEHUs, OUOJIOTHMYECKU
aKTUBHBIE BellecTBa (YTJIEBOABI, KUPBI, OEIKH), MOHOMED,
MOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMS, KPHUCTAJIMYECKAsl peIIeTKa, TUIIbl XWMHYECKHX
peakiuit (OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE, IK30-U
SHAOTEPMHUYECKHE, PpEaKIMH HOHHOTO OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEIJICKTPOJIUTHI, AIEKTPOIUTUYECKAS
JUCCOIMAIMs,  OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON PEaKIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH H
3aKOHBI (TEOpUSI XUMHUYECKOTO CTPOEHUS OPraHUYeCKHX
Bemects  A.M. bBytiepoBa, TeOpHs 3IEKTPOJIMTHYECKOU
Juccounanuu, nepuoanueckui 3akod .M. Menneneesa, 3akoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CHUMBOJUYCCKUN S3BIK
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BJIQJICTh HAaBBIKAMU YYE€OHO-HCCIIEIOBATEIILCKOW U
NPOCKTHON JIEATENBHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBISIBJISITH ~ MPUYUHHO-CIICACTBEHHBIE  CBS3M U
aKTyaJIM3MpOBaTh 3aj1ady, BBIIBUTATh THUIIOTE3y ¢
pellleHus, HAXOIUTh aPTYMEHTHI JUIsl JOKa3aTeIbCTBA
CBOMX yTBEP)KICHWH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJIE PEIICHHS 3a1a4K
pe3yJIbTaThI, KPUTHYECCKH OLICHUBATh ux
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH H3MCHEHHE B HOBBIX
YCIIOBHSIX;

YMETh TICPEHOCHTHh 3HaHWUS B II03HABATCIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH.

XUMHUH, (aKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
NOJYy4eHUH M Oe30lIaCHOM HCIOJb30BAaHMM  BAXKHEHIIHMX
HEOPTaHMYECKUX U OPTraHUYeCKUX BEUIECTB B OBITY U
IPaKTUYECKOH J1eATEIbHOCTH YelIOBEKa,

I1P6 03. chopMUpOBAaHHOCTH YMEHHI BBIABISATH XapaKTepHBIC
NpPU3HAKU U B3aUMOCBS3b H3YYEHHBIX IOHATUM, NPUMEHSATbH
COOTBETCTBYIOIIME IOHATHUS NP OTIMCAHUU CTPOCHUS U CBOHCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB U UX IIpEeBpalLEeHU;
BBISIBJIATh B3aMMOCBSI3b XMMHUYECKHX 3HAHUN C MOHATUSAMHU U
IPEACTABICHUSAMH JIPYTUX €CTECTBEHHOHAYUHBIX IIPEIMETOB;
nP6 04. cdhopMHPOBAHHOCT, YMEHUH  HCIOJIB30BATH
HaVMEHOBAHUS XUMHUYECKUX COEAMHEHUH MEXIyHapOIHOrO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUU U TPUBUAIbHBIC
Ha3BaHMs BAKHEWIIMX BELIECTB (3TUJICH, alleTHIIEH, INIMLEPUH,
¢beHon, Gopmanbaern, yKCycHas KUCIIOTA, TIHMIWH, YrapHBIH
ra3, YrJIeKUCIJbIi ras, aMMHak, TalieHas HW3BeCTb, HeralieHas
U3BECTh, THTHEBAsI COJA W JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYeCKUX U OpPraHMYECKHUX BEILECTB, YpaBHEHUS
XUMHAYECKHX pEeaKIuii, OOBSICHIATh MUX CMBICI; IMOJTBEPKIATh
XapaKkTepHbIe XUMUYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aIUCIMHU YpaBHEHUI
XUMHUYECKHX PeaKIuii;

nP6 05. chopmupoBaHHOCTH YMEHHUM  YCTAaHABIWBATH
HNPUHAIEKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB K ONPEICICHHBIM KJIaccaM M TPYIIaM COEeIWHEHHIA,

XapaKTCpu3oBaTb HX COCTAB U BaKHEHIIIHE CBOﬁCTBa;
ONpeaAcCIATL BUABI XUMHUUYCCKHUX CBs3EH (KOBaﬂeHTHaH, HWOHHAas,
METALIMYCCKasd, BO,Z[OpO,Z[HaH), THIIBI KPpUCTATNINICCKUX

PELIETOK BEIeCTB; KJIacCu(UIUPOBATh XUMUUECKHUE PEAKIINH;

I1P6 07. chopMUpPOBAHHOCTh YMEHHMI MPOBOJUTH PacueThl 1O
XUMHYECKUM (pOopMysiaM U ypaBHEHUSIM XMMHUECKHUX PEaKIHi ¢
UCTOJb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpManbHbIEe  yCIIOBHSA) Ta30oB, KOJHWYECTBA  BEILECTBA,

7




HCIIOJIb30BAaTh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA NPUHATHUA
peH_IeHI/Iﬁ B KOHKPETHBIX XN3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEPIIpETALNH
uHbOpMaUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHoHATEHOM
JesITeIbHOCTH

JIn4HOCTHBIE Pe3yJIbTaThl JOJLKHBI OTPAKATH B YACTH:

HEeHHOCTH HAYYHOI0 MO3HAHUS:

— ¢(hopMUPOBAaHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd M OOILIECTBEHHOW NMPAaKTUKHU, OCHOBAHHOTO Ha
JMajore KyJlbTyp, CHOCOOCTBYIOIIEIO OCO3HAaHUIO
CBOET0 MECTa B IOJUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM W  YHUTATEIbCKOU
KyJbTYpbl KakK CpeACTBAa B3aUMOJIECHCTBUS MEXKAY
JOJIbMU U NTO3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yJbTaThl J10JAKHbI 0TPAXKATH:

OBinanenue YHHBEPCAJIbHBIMH Y4eOHBIMU

MO03HABATEJILHBIMH JAeliCTBUSIMU:

B) pa6ora ¢ undopmanmeii:

— BIAJETh HAaBBIKAMM IMOJy4YeHHs UHGPOpMaLUU U3
VUCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSATEIBHO
OCYIIECTBIISATh TOUCK, aHalIW3, CUCTEMaTU3alHUI0 U
UHTEpHpeTalnio MH(OPMAMK pa3IUYHBIX BHJIOB U
dbop™m mpecTaBIeHUS;

— €O03/aBaTh TEKCTHl B Pa3lIMYHbIX (popMaTax ¢ y4yeTom
Ha3HaueHUs MHQOpPMaLUU M IEJeBOH ayJUTOPHUH,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTAaBICHUS U
BU3YyaJIU3alIH;

— OLIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMallii, €€ COOTBETCTBHE IMPaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

— BIAJeTh HaBbIKAMU PACIIO3HABAHUA U  3aAIIUTHI
uHpopMmanuy, UHGPOPMAIMOHHONM  0e30macHOCTH
JIUYHOCTH.

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTAThl M J0JLKHbBI
0TpaKaTh:

IIP6 06. BiageHUME OCHOBHBIMU METOJIAMH HAYYHOTO MO3HAHUS
BEIIECTB M XWMHUYECKUX SIBIICHUU (HAONIOJCHUE, M3MEPCHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHUI MPOBOIUTH PACUETHI 110
XUMHYECKUM (hOpMysiaM U ypaBHEHUSIM XUMHUYECKHUX PEaKIHii ¢
UCIIOJIb30BaHUEM (DU3UYECKUX BEJIMYUH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBbemMa
(HOpMaJIbHbIE  YCJIOBHSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCIOJB30BaTh CUCTEMHBIE XMMHYECKUE 3HAHUS JJISl MPUHSATHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIMOJHATh ~ XMUMHYECKUH  DKCIEPUMEHT  (MIpeBpalIeHUs
OpPraHWYECKUX BEIIECTB MPHU HarpeBaHUH, MOJyUYEHUE ITUIICHA U
U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU Ha allbJICTUbI,
KpaxMajl, YKCYCHYIO KHCJIOTY; JEHarypaiusi O€JKOB TIpH
HarpeBaHUM, LIBETHBIE PEAKIMH OEJNKOB; MPOBOJUTH PEAKIUU
HOHHOTO OOMEHa, OMNpeNeNsITh Cpeay BOJHBIX PacTBOPOB,
KayeCTBEHHbIE PEaKIMu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS; PEeIIaTh JKCIEPUMEHTATbHBIC
3ajauu 1o TeMam "Mertamisl" 1 "Hemeramisl'") B COOTBETCTBHH
C TpaBWIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpaIIeHUH C
BEIIECTBAMH U JIA0OPaTOPHBIM 000PYIOBAHHUEM; MPEACTABIATH
pe3yabTaThl XHMHYECKOTO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid u (QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE DTHX PE3YJIHTATOB;

P66 09. cdhopMUPOBAHHOCTHL YMEHHS  aHATU3UPOBATH
XUMUYECKYI0O  HMHPOpMAlMIO, TOIyd4aeMyl H3  pa3HbIX
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MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, ceTb IHTepHET U
Apyrue).

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:

rPaKIAHCKOTr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTU COBMECTHYIO JICSITECIIBHOCTH B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— yMEHUE  B3aUMOJCICTBOBATh C  COLIMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUAMHU H
Ha3HAUYCHUEM.

MeTanpeaMeTHble pe3yabTaThl J0JKHbI 0TPAXKATh:

OBjajleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH

JeHCTBUSAIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TOHUMATh U UCNOJB30BaTh IPEUMYIIECTBA KOMaHHOU
Y MHAUBHUIYaJbHOM paboTHI,

— TIpUHUMATh 1M COBMECTHOH  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS IO €€
JTOCTH)KEHUIO: COCTaBJIATH JIa"H IeWCTBHUM,
pacupenensaTb poJid C Yy4eTOM MHEHUH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU paOOTHI.

OBjianeHue  yHUBepPCAJIbHbIMHU peryJsiTUBHbIMHU

JeHCTBUSIMM:

r) NPUHATHE Ce0 M APYTUX JIOJCH:

— TPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JIFOACH TpH
aHaJIN3€ PE3YNbTATOB JICATEIBHOCTH;

— TIIpU3HaBaTh CBOE MpaBO U MpaBO APYrUX JIOAEeH Ha
OIINOKH,

— pa3BHBaTh CIIOCOOHOCTh TMOHUMATh MHP C TO3HUIIHH
JIPYTOro YeioBeKa.

I[I/ICIII/II[.]'[I/IHapHLIe (l'[pelIMeTHLIe) pe3yJbTaTbl U JOJ/IZKHBI

0TpPaKaTh:
P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OpPraHWYECKUX BEIIECTB IIPHU HarpeBaHUU, MOJYUCHHUE STUJICHA U
U3YyYCHHE er0 CBOMCTB, KQUECTBEHHBIC PEaKIIMH Ha allbJETUIbI,
KpaxMmaji, YKCYCHYIO KHCIOTY; JIeHaTypamusi O€JIKOB Mpu
HarpeBaHWM, IBETHBIC PEAKIMKM OEJIKOB; MPOBOJUTH PEaKIIUU
MOHHOTO OOMEHa, OIpeAeNATh Cpely BOAHBIX PaCTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHMS; peuiaTh SKCIEPUMEHTAIbHBIC
3ajauu 1o temam "Mertamisl" 1 "Hemeramisl'") B COOTBETCTBHH
C TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TPH OOpalIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYAOBaHUEM; MPEACTABIATh
pe3yabTaThl XHMMHMUYECKOTO SKCIepUMeHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U QPopMyIupOBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTATOB.




OK 07.

JIN4HOCTHBIE pe3yJbTaThl J0/IKHBI OTPAKAThH B YaCTHU:

I[I/ICIII/II[.]'[I/IHapHLIe (l'[pelIMeTHLIe) pe3yJbTaTbl U JOJ/IZKHBI

CopnelicTBoBaThH IKOJIOTNYECKOr0 BOCIIMTAHMS: 0TPa’KaTh:
COXPaHEHHUIO —  c(hOpPMHPOBAHHOCTH  JKOJIOTMYeCKOM  KyabTypsl, | IIPG 01. chopMUpOBaHHOCTH NpEJCTAaBIECHUI: O XUMUYECKON
OKpY’Karolle cpebl, [OHUMAaHHWE BIUSAHHMA  COLIMAIBHO-DKOHOMHUYECKHX | COCTABIIAIOLIEH €CTECTBEHHOHAyYHOM KapTUHBI MHpa, POJIH
pecypcocOepexeHuto, IPOLECCOB HA COCTOSHUE NPHUPOIHON M COLMANLHOM | XMMHM B IIO3HAHMM SBICHMHA INpUpOAbl, B (HOpMUPOBAHHU
IPUMEHSATh 3HAHUS 00 Cpelbl,  OCO3HAaHME  IIO0AILHOIO  XapakTepa | MBIIUIEHMS M KyJIbTYPhl JIMYHOCTH, €€ (QYHKIMOHAIbHOU
M3MEHEHHUHU KJIMMaTa, 9KOJIOTUYECKUX MPpOoOdIIeM; IpPaMOTHOCTH, HEOOXOIMMOH JUISL PELICHNUS IPAKTHUECKUX 33714
HPUHIUIIBL — IIAHMPOBAaHWE M  OCYIIECTBJIEHHWE JeHCTBUI B | M OKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHUS K CBOEMY
OepeKITMBOrO OKpYy)Kalolllell cpele Ha OCHOBE 3HAHUA IlIeJiel 3JI0pOBbIO U IPUPOJHOM CPELIE;
IIPOU3BO/ICTBA, YCTOWUHMBOTO PA3BHTHUS YEIOBEUECTBRA; IIP6 10. cdopmMHUpOBaHHOCTH yMEHHUH CcOOMIOATh MpaBUIIA
3P PEKTHBHO —  aKTMBHOE HEIPHSTHE ACHCTBUI, NPUHOCSIIMX Bpe | 2KOTOTHYECKH LEIeco00pasHOro MOBEICHNUs B OBITY U TPYIOBOH
JIecTBOBATh B OKPYKAIOIIeH cpeie; NESITEeIbHOCTH B LEJIAX COXPAaHEHHsS CBOEro 3JI0pOBbs U
Ype3BbIUAITHBIX —  yMeHHe [POrHO3HPOBATH HeGIaronpusTHpie | OKPYKAOWCH IPUPOHON  CPE/Ibl;  YMMTBIBATL - ONMACHOCTH
CUTYyaLUsAX JKOJNIOTHUECKHE  TIOCIEJACTBHS  NpeANPUHUMAEMbIx | BO3ICHCTBUA HA JKMBbIC OPraHU3MBI ONPE/ICTCHHBIX BEIICCTB,
JeiCTBHil, PeI0TBpPAIIATS HX. NOHMMAsi CMBICT  TIOKasaTelss NpPeIeNbHOW  JIOMYCTHMOMN
MertanpeaMeTHbIe Pe3yJIbTAThI J0JKHBI OTPAKATh: KOHIICHTPall1H.
Osaanenue YHHBEPCAJIbHBIMH y4eOHBIMU
NMO03HABATEJILHBIMH 1efiCTBUSIMU:
B) padora ¢ nHpopManmei:
— HWCHONB30BAaTh  CPEACTBA  WH(MOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX U
OpraHM3aIMOHHBIX 33/1a4 ¢ COONII0IEHNEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTUEHBHI,
pecypcocOepexeHns, MPaBOBbIX W ITHYECKUX HOPM,
HOPM HH(OPMAIIMOHHON 0€30IacHOCTH.
IIK
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2. CTPYKTYPA U COJEPXKAHHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0bemM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0beM B

Buna yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrPpaMMBbI AN CHUTITHHBI 72
Copaepxxanue yueOHOro MaTepuasa 64
BT. 4.:
TEOPETUYECKUE 3aHATUSA 36
MPAKTUYECKHUE 3aHITUS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHue 8
NPHUKJIATHOT0 MOXYJIA)
BT. U..
TEOPETUYECKHE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4
ITpomexyTounas arrectamus (nuddepeHINpOBaHHBIN 3a4eT)

11



2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

Haumenosanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPO(decCHOHAILHO OPUEHTHPOBAHHOE),
JIaDOpPAaTOPHbIE M NPAKTHYECKHUE 3aHATHS, IPUKJIATHON MOAYJIb

O0BéM
yacoB

dopmMupyemblie
KOMIIETeHIIH U

1

2

4

Conep:kanue y4eOHOTo MaTepuaJa

64

Pasnen 1. Teopernueckue 0CHOBbI XUMHU

16

Tema 1.1.
OCHOBHEBIE
XAMUYECKHE ITOHITHUS
U 3aKOHBI, CTPOCHHE
ATOMOB  XHMMHYECKHX
9JIEMEHTOB

Copep:kanue y4eOHOIro MaTepuaa

XUMHUYECKUH dNIeMEHT. ATOM. SIIpo aToMa, H30TOMBL. DIEKTPOHHAS 000JI0UKa. DHEPreTUICCKIE
YPOBHH, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH paclpeaeICHUs
AJIEKTPOHOB MO OpOUTANSAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DIJIEKTPOHHAS
KoH(urypaiys aroMmoB. OCHOBHbIE XUMUYECKUE 3aKOHBI

HpaRanecmle 3aHATHUSA

[Ipaktuueckas padora Nel. «OcHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHU U PAacueThl IO
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».

OTHocuTeNnbHBIE ATOMHAsE U MOJIEKYJIsipHas mMacchl. MossipHast macca. KosnnuecTBo BeliecTsa.
MaccoBast fons BemiecTBa. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOCHUTENbHAS
IUIOTHOCTB Ta30B. PacdeTsl 1o ypaBHEHHMSIM XUMHUYECKIX PEAKIUN C HCIIOJIb30BAaHHEM MacCOBOM
JI0JI BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Fa30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
U [Tepnoanueckas
CHUCTEMAa XUMHYECKHX
anementoB . N
MeneneeBa, ux CBA3b
c COBPEMEHHOMN
TeopHuen CTpOEHUs
aTOMOB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHA

[TpakTuueckas padota No2. «/3yueHue mepuoInIeckux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3H CO
CTPOEHHUEM aTOMOBY.

[lepuoanueckas cucrema xumuueckux anemeHtoB JI.M1. MenneneeBa. CBsi3b nepuoanYECKOro
3akoHa U Ilepuonnueckon CUCTEMbl XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU HM3MEHEHHUS CBOWCTB XHMMHYECKHX 3JIEMEHTOB, 00pa3yeMblX HMU
IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM u nepuogam llepuoanueckoit cucreMsl. 3HaueHNE
IIEPUOIMYECKOr0 3aKOHA M CUCTEMBI XMMH4YecKkux aiemeHToB J[.M1. MeHnneneeBa B pa3BUTHH
HayKH.

YcTaHOBIEHUE CBA3M MEXKIY CTPOCHHUEM aTOMOB XUMHYECKHX AJIEMEHTOB M NEPHOIUYECKHM
U3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C ITOJI0KEHUEM
[Iepnonnueckoi cucreMsl. Perienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3a/JlaHUI HA
XapaKTepu3aluilo0 XMMUYECKHUX D3JIEMEHTOB «MeTtamndyeckue / HeMeTalJIMuYeCKue CBOWCTBA

OK 01
OK 02
IIK
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XMMHUYECKUX 3JEMEHTOB B COOTBETCTBMM C MX 3JIEKTPOHHBIM CTPOCHHUEM U IOJO0XKEHUEM B
IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MenneneeBa»

Tema 1.3.

Ctpoenne  BeliecTBa
51 npupoaa
XAMHYECKOH  CBSA3U.
MHuoroob6pasue
BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

CrpoeHue BemiecTBa. XuMuieckast cBsi3b. Buipl XuMHUECKOM CBsI3U (KOBaJIEHTHAs! HEMOJISIPHAS
U TNOJISIpHAsi, MOHHAsA, MeTajulndyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW XMMUYECKON
cBsi3u  (OOMEHHBII ¥  JOHOPHO-aKIENTOpHBIH). BomopogHas cBs3b.  BaneHTHOCTS.
OneKTpooTpUIATENILHOCTh. CTeNeHb OKUCIEeHNs. FIOHBI: KATHOHBI M aHHOHBI

HpaRTn'{ecmle 3AHATHUSA

[TpakTuueckas pabora Ne3. «CTpoeHue BellecTBa U MPUPOIa XUMUUYECKOM CBSI3U».
JleMoHCcTpauus Mozeneld KpPUCTAJUIMUYECKUX DPELIETOK: HMOHHOM (XJIOpHJ HaTpus), aTOMHOM
(rpadut u anmaz), MOJEKYIAPHOU (YIJIEKUCIBIA ra3, HOJ), METAIUIMYECKON (HaTpHil, MarHHii,
Menpb). Pemenne mpakTHyecKux 3aJaHui Ha COCTABJICHHE AJIEKTPOHHO-TpaduuecKux Gpopmyi
sneMeHToB 1-4 neprojoB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus HeopraHudyeckux BemiecTB. HoMeHKIaTypa HEOpPraHHMYECKUX BELIECTB
(OoKcHIbI, THIPOKCHJbI, KHCIOTBHI, COJIM). BemiectBa MOJEKYJISIpPHOTO U HEMOJEKYJISIPHOTO
CTpoeHHs. ATperatHble COCTOSsIHUS BenlecTBa. Kpucrannnyeckue u aMmop(Hblie BelecTBa. 3aK0oH
MIOCTOSIHCTBA COCTaBa BELECTBA. THUIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIsipHasi,
MOHHAs1, MeTaJuIn4YecKas). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUINA KPUCTAIMYECKON PEIIETKU

HpaKaneCKne 3AaHATHUSA

ITpakTuyeckas padora Ned. «HomeHki1aTypa HEOPraHUUECKUX BEILIECTBY.

Pemenne npakTuyeckux 3aJaHui MO KilaccH(UKAMM, HOMEHKJIATYpE U XUMHYECKUM
¢dbopMynaM HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KJIaccoB (yrapHblil ras, yrieKHcibli ras,
aMMHaK, raieHasl U3BecTb, HerallleHasl U3BeCTb, MUTHEBAs COJIAa U JPYIHX): Ha3BaHMsI BEIIECTB
no mexayHaponHoi (MIOITAK) mnu TpuBHanbHOW HOMEHKIATYpe M COCTaBlieHHE (OPMYIIbI
XUMHUYECKHUX BEIIECTB, ONpeiesieHue MpUHAIJIeHKHOCTH K Kiaccy. Ilouck mHpopmanmu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM opMyiaM. AHAIN3 XUMUYECKOH nHpopMaIuy,
MOJIy4aeMoOi M3 pa3HbIX HUCTOYHHMKOB (CpeacTB MaccoBoil uH(popManuu, cetb HMHTepHeT u

JApyrue)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

XuMuueckas peakus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKL[I/Iﬁ B HCOpTaHH‘{CCKOﬁ n
OpFaHI/I‘IeCKOI\/II XAMUHN. 3aKOHBI COXpPaHCHUA MACCbl BCHICCTBA, COXPAHCHHA U IPCBpAlICHUA

OK 01
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OHEPIYH IIPpHU XUMHUYCCKUX pCAKIUAX. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKuu (ypaBHeHI/IH
OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIMU B IIPpHUPOAC, MPOMU3BOACTBCHHBLIX IIpOLECCaX H
KU3HCACATCIIBHOCTH OpI‘aHI/I3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuidi. XHUMHUYECKOE
paBHOBeEcCHE

Copep:kaHue y4eOHOIro MaTepuaJia

CKOpOCTh pEakIuy, €¢ 3aBUCUMOCTh OT Pa3lIUYHBIX (DAKTOPOB: MPHUPOABI PEATUPYIOMINX
BEILIECTB, KOHLUEHTPALMU PEArupyrollux BEUIECTB, TEMIEPATYpbl U IUIOIIAIN PEAKIUOHHOU
nmoBepxHOCTU. TertoBbie 3PPEKTH XUMUIECKIX PEAKIIHI: 9K30- U YHIOTCPMUICCKUE PEAKIIHH.
OOpatumble peakiuu. XuMU4Yeckoe paBHoBecue. DakTOphl, BIMSIONIME HA COCTOSIHHE
XUMHUYECKOTO paBHOBeCHs (KOHIICHTpAllMs PEareHTOB WJIM MPOJYKTOB PEAKIMHU, JaBJICHHE,
temneparypa). [lpunnun Jle [llatense

HpaKanecmle 3aHATHUSA

[Ipaktuueckass pabora NoS. «BnusHue pa3nuuHbIX (PAKTOPOB Ha CKOPOCTh XHUMUYECKOM
peaKIm.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWii Ha aHanu3 (HAKTOPOB, BIMSIONIMX Ha
M3MEHEHNE CKOPOCTH XMMHUYECKON Peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUUYECKOW PEaKIIMU OT
MPUCYTCTBUSl KaTalnu3aTopa Ha NPHUMEpPE paslioKEHUs MEpPOKCHUIAa BOJIOpPOJAa C TOMOIIBIO
JTUOKCHJIAa MapraHila ¥ KaTajas3bl. PerieHue MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmenenue npuHipna Jle-IllaTtenbe a1 HAXO0XICHUS HAMpPaBICHUS CMEIECHUS PaBHOBECHS
XUMUYECKON peakIuu U aHaAIN3 (aKTOPOB, BIUSIONIUX HA CMEIIEHNE XUMHUECKOTO PAaBHOBECHUS

OK 01
OK 02
IIK...

Tema 1.7.

PactBopsl, TEOpHUs
3JIEKTPOJIIUTUYECKON
JIUCCOIHAITNT Y MOHHBIN
oOMeH

Conep:xaHue yueOHOro MaTepuaJia

PactBOpbl. Bunmbl pacTBOpOB TO COJEpKAaHUIO PACTBOPEHHOTO BeIIecTBa. PacTBOpMMOCTB.
[lonaTne o nuCHepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas H0Js
BellecTBa B pactBope. [lonarue o BogopoaHoM nokasarene (pH) pactBopa. DinekTpoauTrnueckas
aucconnanusi. CUiIbHbIE U C1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiuy HOHHOTO oOMeHa

JlaGopaTopHble 3aHATHUS

JlabopaTtopHnas padota Nel «IIpuroroBneHnne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJlaHHOW MacCOBOM JOJE€H PaCTBOPEHHOTO BEIIECTBA, MPOBEACHHE
peaknmii HMOHHOTO OOMEHa, OIpeNeleHue CpeIbl pPAacTBOPOB BEIIECTB C  TOMOIIBIO
YHHUBEPCATBHOTO WHIUKaTOpa (KUClas, HeHTpaibHas, IIENOYHas). 3aJaHus Ha COCTaBJICHHE
HMOHHBIX peakuuil. PeleHne NnpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PACTBOPHI,
HCIOJIb3YeMbI€ B OBITOBOM U MTPOU3BOJCTBEHHON JESITENILHOCTH YEIIOBEKA

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

Kontpoabsnass pabora
1

CrtpoeHue BeliecTBa U XMMUYECKHE peakiuu (1o pasaery 1)
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Pa3nen 2. Heoprannyeckasi Xumusi

10

Tema 2.1.
DHU3HKO-XUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

Coaep:xaHue y4eOHOIro MaTepuaJia

Meramnbl. Ilonoxenue wmeramioB B Ileproguyeckolt cucTeMe XUMHUYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS JIIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme dusndeckue
cBoiictBa MeTauioB. CIutaBbl METAJLIOB. DJIEKTPOXUMHYECKUM Pl HANPSHKEHUHW METaJUIOB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIUX METAIOB (HATPHM, Kalui, KalbIlUi, MarHui, aJlOMUHUM,
IIMHK, XpOM, JKeJie30, MelIb) M HMX coeauHeHui. OOmme crocoObl IMOTyYeHUs METaIIOB.
[TpuMeHeHne METaJIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxxenune Hemetamio B [lepuoauueckoil cucteMe XuMu4eckux snemeHToB 1. M.
MenneneeBa M 0COOCHHOCTH CTpoeHHMs aroMoB. Dusnueckue CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMeTaioB (Ha MpUMepe KUciaoposa, cepsl, pochopa u yriepoaa). XuMu4ecKkue
CBOWCTBA M IPUMEHEHNE BAKHEUIITUX HEMETAIIIOB (TaJIOTEHOB, CEphl, a30Ta, pocdopa, yriepoaa
U KPEMHHS) M HUX COCAUHEHUH (OKCHJIOB, KHCIOPOACOJCPKAMNUX KHUCIOT, BOJOPOJIHBIX
coenunenuil). [IpuMeHeHne BaXXHEUIINX HEMETAJUIOB U UX COCIMHEHUM

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHUJIOB,
KHCIIOT, coyiell U ap.). ['eHeTnueckas cBA3b HEOPraHWYECKUX BEILECTB, IMPHUHAUIEKAIIUX K
pa3IUYHBIM KJlaccaM. 3aKOHOMEPHOCTH B MU3MEHEHHM CBOWCTB MPOCTHIX BEIECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIIMX OKCHJIOB M TUAPOKCUIOB

IIpakTHYecKHe 3aHATHA

[Tpaktrueckas padota Ne6. «DU3NKO-XUMUYECKHUE CBOMCTBA HEOPTAHUUECKUX BEIIECTBY.
CocraBiieHNe ypaBHEHUH XMMHMUYECKHX PpEaKIMM € yd4acTHEM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB W HEMETAJUIOB; OKCHUAOB METAIJIOB, HEMETAIUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPIaHUYECKUX KUCIIOT, OCHOBaHUI M aM(pOTEPHBIX T'MIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BelecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce MU
00BEMY OFHOIO M3 YyYacCTBYIOIIMX B pEaKLMU BELIECTB, pacd€Thl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOJYKTOB PEaKLMH, €CIM OJHO U3 BELIECTB MMEET MpUMecH. PerieHue npakTHko-
OpPUEHTHPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJIydeHHE U O€30MacHOE HCIOJb30BaHUE
BaXHEHUIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHON NESTEIbHOCTH YelIOBEeKa

OK 01
OK 02
OK 04
IIK...

Tema 2.2.

Coaep:xaHue yueOHOro MaTepuaJia

JlabGopaTropHble 3aHATUA

OK 01
OK 02
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Nnentudukanus JlaGopaTtopHas pabora Ne2 «nenTudukaiys HeOpraHMIECKUX BEIIECTBY. OK 04
HEOPraHUYECKUX Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 XUMUYECKUM CBOMCTBAM METAJIJIOB U HEMETAJUIOB, IO
BELICCTB pacro3HaBaHUIO M IOJYYEHUIO COCIMHEHMH METaJlJIoOB M HEMEeTalsioB (B3auMojelcTBue
THJIPOKCUA AIFOMUHUS C PACTBOpAMH KHCJIOT U 1enoueil,). Mnenrudukanns HeopraHn4eckux
BEIIECTB C HCIHOJIb30BAHUEM UX (U3UKO-XUMHUYECKHX CBOMICTB, XapaKTE€PHBIX KauyeCTBEHHBIX
peaknmii. KauecTBeHHbIe peakuuu Ha cyiabpaT-, KapOOHAT- M XJOPHUI-aHUOHBI, Ha KATHOHBI
METAJIJIOB U KATHOH aMMOHHS
KonTposbnasi pa6ora Croi
9 BOMCTBa HEOPraHMYECKHUX BEILECTB (110 pa3zaeiy 2) 1
Pa3nen 3. Teopernueckue OCHOBbLI OPraHUYeCKOH XUMHH 4
Tema 3.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 4 OK 01
Knaccudukanmus, [IpenMer opraHM4ecKoi XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE B IOJIY4YEHUH HOBBIX
CTPOCHHUE U |BEIIECTB U MarepuanoB. Teopust CTpOEHHs opraHudeckux coeauHeHut A.M. byrneposa, e€
HOMEHKJIaTypa OCHOBHBIE N0J10KeHUsA. CTPYKTYpHbIE (POPMYIIbl OPIraHUYECKUX BeIecTB. [ 'oMoiiorus, u3oMepusl.
OPraHMYECKUX BEIIECTB | XMMUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX: KPAaTHbIE CBSI3U, G- U T-CBSA3H. 2
[IpencraBnenue o kiaccu(uKauuy OpraHMYECKMX BemlecTB. HoMeHkaTypa OpraHMuecKux
COEUMHEHUI (cucTeMaTHdecKas) M TpPUBMAJIbHBIE Ha3BaHUS BAaXXHEHIIMX IpelcTaBUTENEH
KJIACCOB OPraHU4eCKUX BEUIECTB
IIpakTnyeckue 3aHATHSA
ITpakTryeckas padora Ne7. «HomeHKI1aTypa OpraHM4eCKUX BEILECTBY.
O3HakoMyieHHE ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHHME U ONHCaHHE
JIEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALIEHUI0 OPraHMYEeCKUX BEIIECTB INpPU HArpeBaHUU 2
(nnaBneHue, o0yrnuBanue u roperue). CocTraBieHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYECKHMX BEIIECTB OTAEIbHBIX KJIAccOB, HCHOJb3Ysl HMX Ha3BaHMs 110
CHUCTEMaTU4YecKOM M TPUBUAIBHOM HOMEHKJIAType (3TWUJIEH, aleTWIeH, INMIEepuH, (eHod,
(dbopManbaeru, yKCycHas KUCJIOTa, MIMIMH). PacueTsl mpocTeiieil popMyisl OpraHuuecKon
MOJIEKYJIbI, HCXO/Il U3 DJIEMEHTHOTO cocTana (B %)
Pasnen 4. YriieBoaopoabl 10
Tema 4.1. Conep:kanue yueOHOro MaTepuasa 8 OK 01
VIIeBOoOpoabl M UX IIpenenbHbIE YyII€BOAOPOBI (aJIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTUUECKUH psll. MeTaH U 3TaH: OK 02
NPUPOAHBIC MCTOYHHKH |cOCTaB, CTPOEHHE, (DU3MUECKME M XUMHYECKHME CBOMCTBA (PEAaKIMU 3aMELIEHHS M TOpeHus),| 2 OK 04
IIK...

TOJIYUYCHUEC U IPUMCHCHUC.
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HenpenenbHblie yriieBo1opoabl (aIKEHbI, aTKaMEeHbI, AIKHHBI).

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKUN psii. DTUIIEH U MPOMUIEH: COCTaB, CTPOCHUE,
(bu3nuecKkrue U XUMUYECKUE CBOMCTBA (PeaKIM THAPUPOBAHMS, TAJIOT€HUPOBAHNUS, THIPATAlIUH,
OKHUCJICHUS U TIOJIMMEPHU3AIINH) MOJy4YeHUE U TPUMEHEHUE.

Ankanuensl: Oyraaues-1,3 u metmiOyraauen-1,3, XUMHUYECKOE CTPOSHUE, CBOMCTBA (peaKiius
MOJUMEpHU3aIiK), NpUMEHEHHE (I CHHTE3a MPHPOJHOIO M CHHTETHYECKOTO Kaydyka H
PE3HHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHMU psiA. ALIETUIIEH: COCTaB,
XUMHUYECKOE CTpoeHue, (u3nueckue M XHUMHUYECKHe CBOWCTBa (peaklUud TUIPUPOBAHMUS,
rajJOrCHUPOBAHUS, THAPATAllMM  TOPEHHS), IMOJy4eHHEe ©  NpUMEHEHHE  (MCTOYHHMK
BBICOKOTEMITIEPATYPHOTO TUIAMEHH JJI1 CBAPKH U PE3KH METAJLIOB)

Apomaruueckne yrieBoJopos! (apeHsl). benzon u tomyon: cocras, cTpoeHue, GU3HIECKUE U
XMMUYECKHE CBOMCTBA (PEaKIMU raJIOTeHUPOBAHUS U HUTPOBAHUS), TOJyYECHUE U IPUMEHEHHE.
TokcuuHOCTh apeHOB (BiuUsiHUE OCH30J1a HA OPraHM3M YelioBeKa). ['eHeTh4ecKas CBS3b MEKIY
YIJI€BOIOPOAAMH, IPUHAUIEKAIIUMHI K Pa3IMYHbIM KJIACCaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOA0B. [IpupoaHbiii ra3 u nmomyTHble HeTsIHBIE Ta3bl. HedTh
u e€¢ npoucxoxiaeHue. CrnocoObl nepepaOOTKM He(TH: MEPEroHKa, KPeKUHI (TepMHUYECKU,
KaTaauTuueckuil), nuponu3. [lpoxyktel mnepepa®oTku HedpTH, HMX NPUMEHEHHE B
MIPOMBILITIEHHOCTH

1 B ObITy. KaMeHHBIH yroib U MPOJYyKTHI €ro nepepaboTKu

Tema 4.2.
DU3HKO-XNMHYECKIE
CBOMCTBA
YTJIEBOJAOPOAOB

Coaep:xxaHue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHSA

JIaGopatopHas pabota Ne3 «CBOHCTBa yII€BOJOPOJOBY.

TpuBuanpHas U MeXAyHapoAHass HOMEHKIIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyuyEHUs
yriaeBonoponoB. Ilomyuenue sTuneHa U M3ydeHHE €ro CBOMCTB. MoAennpoBaHHE MOJIEKYN H
XMMHUYECKHUX TPEBPAICHUH YrIIeBOAOPOIOB (Ha MpUMepe TaHa, STUIICHA, alleTHICHA U IIP.) U
raJIOT€HONPON3BOAHBIX

OK 02
OK 04

Paszgea S. Kucaoponocoaepxamme opranHnyecKue coeIuHeHus

14

Tema 5.1.
Cnuptel. ®enon

Coaep:xxaHue yueOHOro MaTepuaJia

[IpenenbHBIE OHOATOMHBIE CIUPTHI (METAHOM U 3TAHOI): CTPOCHHUE, PU3MYECKUE U XUMHYECCKUE
CBOMCTBA (peaklMy C aKTUBHBIMH MeETaJlJIaMH, T'aJOT€HOBOJOPO/IaMH, FOPEHHE), IPUMEHEHHE.
Bonopoaneie cBsA3M MexAy MOJEKyldaMu CHUPTOB. PU3MOIOTMUYECKOE NEHCTBUE METAHOJIA U
9TaHOJa Ha OPraHU3M YEJI0BEKa.

OK 01
OK 07
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MHOroaToMHbIe CIUPTHI (ITUICHTIIMKONb M TJIHIIEPUH): CTPOCHHE, PU3MYECKUE U XUMHUYCCKHE
CBOICTBa (B3aHMOI[CﬁCTBHe CO MCIIOYHBIMU MCTAJJIaMHM, KadYC€CTBCHHAsd PpPCaKnusd Ha
MHOT0aTOMHbBIE CUPTHI). DU3HOIOTHUECKOE EHCTBUE HA OpraHuM3M 4enoBeka. IIpumeHeHue
TJIIMICprUHa U STUJICHIJIMKOJIA.

®enosn. CtpoeHre MOJIEKYJIbl, (GU3UYECKHE M XUMHUYECKHe CBoicTBa (heHOoma. TOKCHYHOCTH
¢denona, ero Gpu3noIOrNYECKOE ACHCTBIEC HA OpraHmu3M uenoBeka. [Ipumenenue Gpenona

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHCITOTHI.
CrnoxHuble 3(upbl

Copep:kanue y4eOHOTro MaTepuaa

Anpaerunpl M KeTOHBI ((popMalIbIETHl, aneTanbJerua, aleToH): CTpoeHue, (u3udeckue u
XUMHUYECKHE CBOWCTBA (pEaKIMHM OKHCJICHHS M BOCCTAHOBIICHUS, Ka4€CTBEHHBIC PEaKIIHH),
MOJTyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpeAeTbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbMHAas W YKCYCHasi KHUCJIOTBHI):
CTpocHHE, (M3MUECKHEe UM XUMHUYECKHE CBOHCTBa (0OIIME CBOWCTBA KHUCIIOT, pEaKIus
stepudukanyu), mnoiaydyeHue u mpuMmeHeHue. CTeapuHOBas M OJCHMHOBAas KHCIOTHI Kak
MPEACTABUTENH BHICIIUX KapOOHOBBIX KUCIOT. MblJIa Kak COJIM BBHICIITUX KapOOHOBBIX KUCIIOT, UX
MOIOILIEe AEHCTBHE.

Crnoxubie 3QUpHI KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 ClIOKHBIX 3upoB. JKuphI.
I'uaponus sxupoB. [Ipumenenue xupo. buosorunueckas posb )KHPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Coaep:xaHue yueOHOro MaTepuaJia

VYraeBoapl: cocTaB, KiacCH(UKAIUsA YIJIEBOAOB (MOHO-, M- M Mojucaxapuisl). ['mroko3a —
MPOCTEHIINI MOHOCaXapH: OCOOCHHOCTH CTPOEHHSI MOJIEKYNbI, (pU3MYEeCKHEe M XUMHUYECKHE
CBOWCTBa TIIIIOKO3bI (B3aummopelcTBue ¢ ruapokcuaom meau (II), okucieHune aMMuadHbIM
pactBopoM okcuja cepedpa (1), BoccranoBieHue, OposKeHHE TITFOKO3bI), HAXO0XKJJICHHUE B IPUPO/IE,
NPUMEHEHHE TJIOKO3bl, OMOJOrMYecKas pojb B J>KU3HENCATEIBHOCTH OpraHu3Ma 4YeloBeKa.
®ortocunTte3. PpykTo3a Kak U30MeEp TITIOKO3bI.

Caxapo3a — mpejacTaBUTENb JUCaXapuUIOB, TMIPOJIU3 Caxapo3bl, HAXOXJICHHE B MPUPOJE U
MIpUMEHEHHE.

[Tonmucaxapuapl: KpaxMan M LEJUII0J03a Kak MpUpoJHble nmoiaumepsl. CTpoeHue Kpaxmaia U
LEJUTI0NI03bI, (PU3NYECKHE U XUMUYECKHE CBOICTBA Kpaxmaia (TUIpOIN3, KaueCTBEHHAs! peaKIIts
C UOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPO0COIEpKAIIUX
OpTaHUYECKHUX

Conep:kanue y4eOHOTro MaTepuaa

IIpakTHYecKHe 3aHATHA

[Ipaktnueckass pabora Ne8. «HomeHkmaTtypa KHCIOPOIOCOIEPKAMMUX  OPTraHUYECKUX
COEAMHEHUI».

OK 01
OK 02
OK 04
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COCTUHEHUN

TpuBuanbHas u MeXIyHapoJHAs HOMEHKJIATYpa, XUMHYECKHAE CBOMCTBA, CIIOCOOBI MOTYYEHHS
CIUPTOB U (PEHOIIOB, KAPOOHOBBIX KUCIOT M 3(UPOB, ANbJIETUIOB U KeTOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHCIE MO NPEAJIOKEHHBIM MEMOYKaM MpPEBPAIICHH), XapaKTepU3YIOLIHX
XMMHAYECKHE CBOWCTBA KUCIOPOIOCOACPKAIINX OPraHUYECKUX COSAMHEHUM

[Ipaktuyeckas padora Ne9. «Xumudeckne W (PU3NUYECKHE CBOMCTBA KHCIOPOIOCOMIEPIKAIINX
OpPraHMYECKUX COCAMHEHHUS.

[IpoBenenne, HAOMIOJACHWE M ONHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KayeCTBEHHBIC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKucieHue staHoja okcumom meau (l1)),
MHOT'0aTOMHBIX CIHPTOB (B3auMojeiicTBUe ruiepuHa ¢ ruapokcuaom meau (1)), ambaernaon
(oxucneHne amMMHuauHBIM pacTBopoM okcuma cepebpa(l) u rumpokcumom wmemu  (l1),
B3aMMOJICHCTBHE KpaxMaJia C HOJIOM), H3yYCHHE CBOWMCTB PACTBOPA YKCYCHOM KHUCIIOTHI

Pa3nen 6. A3oTcoaep kaiye opranudeckue coeIMHeHus1 4
Tema 6.1. Coaep:xanue y4eOHOIro MaTepuaJia 4 OK 01
AMUHBI. AMWHBI: METUJIAMUH — IIPOCTEUIINNA IIPEACTABUTENb AMHHOB: COCTaB, XMMHYECKOE CTPOCHHE, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHEe U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIC. OK 04
Bbenxu AMUHOKHCIIOTHl Kak aM(OTEepHbIE OpraHUYecKue coeanHeHus. Puzndeckne W XUMUYECKHE

CBOMCTBAa aMMHOKHUCIOT (Ha TpUMepe TIiuiuHa). buonormdeckoe 3HaYEeHHUE AMHHOKHCIOT. 2

Ilerrtnabl.

benku kax mpuponHbsie monumepsl. [lepBuuHas, BTOpUYHas M TPETHYHAs CTPYKTypa OENKOB.

XUMHUYECKUE CBOICTBA OEITKOB: THAPOIIN3, IEHATYpAIlHsl, KAYeCTBEHHBIE PEaKIINU Ha OCIKU

IIpakTHYecKHe 3aHATHA

[TpakTuueckas padora Nel(. «CBoiicTBa a30TOCOIEPKAIINX OPTAHHYSCKUX COSAMHCHHI.

dusnueckue M XMMUYECKHE CBOICTBAa aMMHOB (peakUuM C KHUCIOTaMH M TOpPEHHs) MU 2

aMHHOKHUCIIOT (Ha mpuMepe rimnuHa). HabnrogeHue u onmcanne 1eMOHCTPAMOHHBIX OIBITOB:

JieHaTypalnus OeJIKOB PU HarpeBaHHUM, IIBETHbIE PEaKIIMU OEIIKOB
Paznen 7. BbicokoMoJIeKY/IsIpHBIE COeTMHEHUSI 2
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJa 2 OK 01
[InacTmaccel. IIpakTHyeckune 3aHATHSA 2 OK 02
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Kayuyku. Bonokna [Ipaktnueckas pabdota Nell., «CuHTe3, aHanu3 W KiIacCU(HUKANUSA BBICOKOMOJICKYJIIPHBIX OK 04
COEIUHECHUIN» IIK...
OCHOBHbBIE TOHATHS XHMHH BBICOKOMOJIEKYJISIDHBIX COEOUHEHUW: MOHOMEp, IOJIHUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHsS MOoJeKyJsipHas Macca. OCHOBHbBIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEpPU3aIUs U MOJUKOHICHCALIUS.
O3HakoMJIeHHE ¢ O0pa3IiaMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB:
IJ1aCTMACCHI (TTOJIMATUIICH, MOJIUIIPOIUIICH, MOJIUBUHUIXIIOPU], TOIUCTUPOI); HATYPaJIbHbIN U
CUHTETHYECKUE Kaydyku (OyTagueHOBBIN, XJIOPONPEHOBBIM M HM3OMNPEHOBBIN); BOJIOKHA
(HaTypasibHBIE (XJIOMOK, IEPCTh, HIEIK), HMCKYCCTBEHHBIC (aIlETaTHOE BOJOKHO, BHCKO3a),
CHHTETHYCCKHE (KAIIPOH M JIaBCaH)
Kontpoasnas pabora N
3 CTpyKTypa U CBOWCTBA OpPraHMYCSCKHUX BEIIecTB (0 pas3aeiaam 3-7)
IIpodeccnonaibHO OpEeHTHPOBAHHOE COJleP:KaHUeE (CoAepKAHUE TPUKJIATHOTO MOIYJIs)
Pa3nes 8. Xumus B ObITY M MPOM3BOJACTBEHHOI TeITEJILHOCTH YeJI0BeKa OK 01
Tema 8.1. Coaep:xanue y4eOHOIro MaTepHuaJia OK 02
XHUMHUYECKUE [IpaBuiia sK0NIOrHMUECKU Lieaecoo0pa3HOro MOBEAEHUS B OBITY U TPYIAOBOH JESITENBHOCTH B OK 04
TEXHOJIOTUH LEsAX COXPaHEHUsI CBOEro 3J0pOBbS M OKpYyKaroLed MPUPOJHON Cpellbl, OMacHOCTb OK 07
B MOBCEIHEBHOM | BO3IECUCTBUSL HA  JKUBBIC OpraHu3Mbl OpPraHMYECKHX BEIIECTB OTACIbHBIX KJIACCOB 1IK...

U 1npodeccuoHaTbHON
JESITeIbHOCTH YEJIOBEKa

(YrneBomopobl, CHHUPTHL, (EHOIBI, XJIOPOPTraHMYECKHE MPOU3BOIHBIC, ANBICTUIBI U JP.),
MOKa3aTeb MPeAeIbHO TOMYCTUMOM KOHIEHTPALMHU U €r0 UCIOJIb30BAHUE.

Ponp xumun B obecriedeHHH HSKOJOTMYECKOM, SHEPreTHYeCKOH M MHUIIEBOW Oe30MacHOCTH,
pPa3BUTUU  MEIUIIMHBI, CO3JaHMM HOBBIX MaTepHalioB (B 3aBUCHUMOCTH OT BHUJA
npodeccnoHanbHOM 1eATeIbHOCTH ), HOBBIX HICTOYHUKOB YHEPTHH (a1bTepPHATUBHBIC HCTOUHUKH
sHepruu). [loHSITHE O HAy4HBIX METOJAX IIO3HAHUS BEIIECTB M XHUMHUYECKHX PEaKIIH.
[IpencraBienust 00 OOIMIMX HAYyYHBIX MPHUHIIMUIIAX MPOMBIIUIEHHOTO MOMYYEHHUS BaKHEUIINX
BEIIECTB (Ha MpUMeEpax MPOU3BOJICTBA aMMHUAaKa, CEPHON KUCIOThI, METAHOJIA).

XuMHUsT W 30pOBbE YEIOBEKa: MpaBuja OE30MacCHOT0 WCIOIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, OBITOBOM XMMUH B TTOBCETHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

[Mpaktnyeckas padora Nel2. «I[IpuMeHeHHE XWMHUYECKUX BEIIECTB W TEXHOJOTUH C Y4ETOM
Oyayiei npodeccuoHaNbHOM NeITETbHOCTH.

Pemenne keiic-3a1ay mo TeMaM: MHUIIEBbIE MPOIYKTHl, OCHOBBI PALMOHAIBHOIO MUTAHMS,
BAKHEHIINE CTPOUTENBbHBIE W KOHCTPYKLMOHHBIE MAaTEpHajbl, CEIbCKOXO3HCTBEHHOE
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MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepaMmMHKa, MaTepHallbl JJs 3JIEKTPOHHUKH, HAaHOMAaTepHallbl,
TEKCTUJIbHBIE BOJIOKHA, MCTOYHUKM DSHEPIUH, OPraHUYECKUE U MHUHEpalbHbIE YAOOpEHHS,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, ObITOBAsS XUMUS, MaTEPUAIIbl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBienue pe3yiabTaToB pelieHHUs] Keic-3agad B ¢GopMe MHUHHU-AOKIAIa
(tormyckaeTcst UCTOIb30BaHUe rpa)uueCcKUX U MPE3EHTAIIMOHHBIX MaTepPHAaJIOB)

IpomexxyTounas aTrectanus no pucuumnie (uddepeHrpoBaHHbIN 3a4eT)

Bcero

72
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3. VCJIOBUSI PEAJIM3AIIMUA TTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACIATIIAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

JUia peanus3anuy OporpaMmbl JUCHUIUIMHBI IPEYCMOTPEHbI CIIEIYIOIINE CIIELHATIbHbIE
MOMEIICHUS: yUeOHBIN KaOMHET XMMHUHU U YIeOHOM XUMHUUYECKOHN J1abopaTopu.

Pexomenayemoe MaTepualbHO-TEXHHYECKOE oOecreueHue KaOWHETa XUMHHA U
XUMHUYECKON J1a00opaTOpUU BKIIOYAET: CIELUAIM3UPOBAHHYIO MeOeldb M CHCTEMbl XPaHEHUS,
TEXHUYECKUE M DJIEKTPOHHBIC CpEeACTBAa OOYYCHHMS, JEMOHCTPALMOHHBIC Y4eOHO-HATJISIHbIC
nocoOusi, JEMOHCTPAllMOHHOE OOOpyIOBaHUE U NPUOOPHI, J1aOOPATOPHO-TEXHOJIOTHUYECKOE
o0opynoBanue, 1abOpaTOPHYIO XUMHUYECKYIO TOCYAy, Mojenu (0ObeMHBIE U IUIOCKHE),
HaTypaJbHbIE O0BEKTHI (KOJUICKIINH, XHMUUYECKHE PEAKTHBBI), 000py10BaHNE J1a00PaHTCKOM.

CrnenuaJn3upoBaHHasi Medesib U CUCTEMbl XpPAHEHMSI
1 | Cron mabopaTOpHBIN IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHUM U TEPMOCTONKAM
MMOKPBITUEM, PAKOBUHOM, TOJIBOAKON U OTBEIEHUEM BOJIbI, CAHTEXHUKOM,
AJEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMu aBapUMHOI0 OTKJIFOUEHUS TOKA)
2 | Cron nabopaTOpHBIN JEMOHCTPAIMOHHBIN ¢ HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOHKHM H
TEPMOCTOMKUM HOKPBITHEM)
3 | Cron yueHndeckuii 1ab0OpaTOpHBIN, pEryIHPYEeMblii IO BHICOTE (C 3alIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM MOKPHITHEM, PAKOBUHOM, OOPTUKOM 1O HAPYKHOMY
Kparo, IOJIBOJAKON U OTBEJIEHUEM BO/JIbI, U CAHTEXHUKOHN )/CTON yYCHHUECKU,
peryiupyemMsblil o BbICOTE (MIPUOOPETAETCS TOIBKO MPU HAIUYUY CIIELUAIBHOTO
71a60PATOPHOTO OCTPOBHOTO CTOJIA) (1O KOIUUECm8Y 00yYaouuxcsl)
4 | Ctyn yaeHHUYECKUH (no Koauuecmasy 00yuanowuxcs)
Ornerymurenb
6 | Jocka kmaccHasi/PenbcoBasi cucTema ¢ KIIaCCHON M MHTEPAKTUBHOMN JIOCKON
(mporpammHOe obecriedeHne, MPoeKTop, KPEIIEHUs! B KOMIUIEKTE)/MHTEPaKTUBHOM
TaHeJbI0 (MMPOrpaMMHOE 00eCIIeYeHNE B KOMILJIEKTE)
7 | Ctou ¢ ssuKaMu 7151 XpaHEeHUst/TyMOO# (pabouee mecmo npenodasamenst)
8 | Kpecno oduchoe (pabouee mecmo npenooasamess)
9 | Jlocka mpobOxoBasi/Jlocka MarHUTHO-MapKepHast
10 | Cucrema (ycTpoicTBO) U1l 3aTEMHEHUs] OKOH
11 | lkad BBITSKHON TAaHOPAMHBIN
12 | lllkad nys xpaHeHHs y4eOHBIX MOCOOMIA
13 | AnTeuka yHUBepcabHas JJIs OKa3aHUs NepBOM MEAMIIMHCKOW NOMOIIU
TexHnueckue cpeacraa
1 | MHoroyHKIIMOHAJIbHOE YCTPOHCTBO/IPUHTED
2 | IHTepaKTUBHBINA TPOTPAMMHO-aNTIapaTHBIN KOMIUIEKC MOOMIIBHBIN MITH CTAIlMOHAPHBIH
(mporpammHOe obecriedeHne, MpoeKTop, KperieHne B KomiuiekTe)/PenbcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOU JOCKOM (MporpaMMHOe oOecrieueHre, MPoeKTop, KPETIeHNE
B KOMIIJICKTE )/ MHTEPAaKTUBHON NaHEeJbI0 (IpOorpaMMHOe 00ecrieueHHe B KOMILJIEKTE)
3 | IlepcoHasbHBIN KOMITBIOTED € TIEpUQEpUeii/HOYTOYK (JIMIIEH3NOHHOE TIPOTPAMMHOE
obecrieyeHre, 00pa3zoBaTeIbHbII KOHTEHT U CUCTEMa 3aIUThI OT BPEIOHOCHOMH
nH(popmMaluu, mporpaMmMHoe obecriedenue i uudpoBoit 1adopaTopuu, ¢
BO3MO>KHOCTBIO OHJIATH-0IIPOCA)
DJIeKTPOHHBIE CPEICTBA 00yUeHUsI
1 | DnextponHsle cpencTBa 00ydenus/MurepakTuBHbIe MocoOus/OHIalH-KypCHI (110
paszdenam pabouell npocpammol)
JleMoOHCTpauMOHHBbIE YUeOHO-HATJISI/IHbIE MIOCO0OUS
CrnoBapu, CIpaBOYHUKH, SHIMKIIONEIUS (110 XUMUYECKUM HAYKAM)
2 | KoMmuiekT nopTpeToB BETUKUX XUMHUKOB

o1

[

22



3

TTocoOust HATIISITHOM DKCIIO3UIIHN

4

Ilepuonnueckas cucrtema xumudeckux 3ieMeHToB [I.1. Menneneesa

Cnennajn3upoBaHHasi Medesib U CHCTeMbl XpPaHEHMS JJI1 XMMUYeCKOii JJadopaTopun

1 | JJaGopaTopHBIii OCTPOBHOMU CTOJ (JIBYXCTOPOHHHM, C 3aIIUTHBIM, XUMOCTOHKUM U
TEPMOCTOMKHUM IOKPBITHEM, HAJICTOJIBEM, C IOJCBETKON U 3JIEKTPUUECKUMHU PO3ETKAMH,
II0/IBOJIKOM U OTBEJEHUEM BOJIbl, U CAHTEXHUKOMN)

2 | Ctyn mabopaTOpHBIi, peryaupyeMblii 10 BBICOTE

3 | Cron nabopaTopHBIil 1EMOHCTPAITMOHHBIN (C 3aIIUTHBIM, XUMOCTOHKUM U TEPMOCTOHKHM
MOKPBITHEM, PAKOBUHOM, IOJJBOJIKOM U OTBEJAECHNUEM BObI, CAHTEXHUKOM,
JIEKTPUUYECKUMH PO3ETKaMH, aBTOMAaTaMH aBapUIHOTO OTKJIIOUEHHSI TOKA)

4 | Cron nabopaTopHbIi JEMOHCTPAIMOHHBIN C HAJICTPONKOM (C 3alIUTHBIM, XUMOCTOHKUM U
TEPMOCTONKUM IOKPHITHEM )

5 | Ctox ¢ smuKaMu sl XpaHeHus/ TyMOoi

6 | Kpecno oducnoe

7 | Or"erymurenb

JeMoHcTpanMOHHOE 000py/1I0BaHKMeE U MPUOOPHI I KA0OMHETA U JIadopaTopumn

1 | Becnl anextponHble ¢ USB-nepexoiHUKOM

2 | CTONHK MOIbEMHBIH

3 | Hentpudyra nemoncTpanrioHHas

4 | lltaTuB 1EMOHCTPAILIMOHHBIN

5 | Anmapar a1 npoBeJeHUs XMMUYECKUX peaKIuii

6 | Anmapar Kunma

7 | OBnuomeTtp

8 | I'openka yHuBepcagpbHas

9 | IIpubop asist WILTFOCTPAIMY 3aBUCHIMOCTH CKOPOCTH XUMHUYECKUX PEAKIUNA OT YCIOBUI
OKpY’Karolien cpesbl

10 | HaGop jyist 31eKTposim3a IeMOHCTPAI[MOHHBIH

11 | ITpuOop 751 ONBITOB IO XMMUHU C IIEKTPUUECKUM TOKOM (J1abOpaTOPHBIN)

12 | TIpuOop a5t OKUCIICHUS CIMPTA HAJl METHBIM KaTaJINn3aTOPOM

13 | IIpuOop A5t mosTyyeHHsl raJlon10aJIKaHOB JEMOHCTPALIMOHHBIH

14 | ITpuGop a5 noJydyeHUs! paCTBOPUMBIX BELIECTB B TBEPJIOM BUJIE

15 | YcranoBka uist puiabTpoBaHus O] BAKYYMOM

16 | ITpuGop ans onpeseseHus cocTaBa Bo3yxa

17 | 'a30aHanu3aTop KUCJIOPOAA U TOKCUYHBIX Ia30B ¢ HU(POBON MHAMKAIMEN MTOKa3aTeaen

18 | IIpuOop A5 MIUTIOCTPALIMHU 3aKOHA COXPAaHEHMs MacChl BELIECTB

19 | YcraHoBKa 115l IEPETOHKH BEIIECTB

20 | bBapomerp-anepou

21 | HaGop uist n3y4eHust BOJOPOJHON SHEPTETHKH

22 | pH-MeTpsI (Oononnumenvroe eéapuamusrnoe 060pyoosarie)

JlabopaTopHo-TexHOJOrHYecKoe 000pyA0BaHMe 1Jisi KaOMHeTa u J1adopaTopun

1 | IlpuGop asst nosrydyeHus TajJouI0aIKaHOB U CJIOKHBIX 3(UPOB J1a00paTOPHBIH

2 | Konbonarpesarenb

3 | DmekTporumTKa

4 | bans koMOMHMpOBaHHast JabopaTopHas

5 | Bechl 115 chly4nx MaTepuanoB

6 | [Ipubop mu1st momydeHus ra3oB

7 | CnuproBka jgabopaTopHas

8 | MarauTtHas mMemaiaka

9 | Mukpockon nudpoBoii ¢ pyKOBOJICTBOM I10JIb30BATEIIsl M TOCOOMEM IS yHaITXCsl

10 | HaGop my1st 9MCTKH ONTHKHA

11 | HaGop mocybl a1t peakTHBOB
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12

HaGop mocynbl 1 mpuHaAIeKHOCTEH 7151 paOOTHI ¢ MaJTBIMHU KOJIMYECTBAMH BEIICCTB

13

Habop npuHaanexHoCTel UIs1 MOHTaXa MPOCTEHIITNX MPUOOPOB 110 XUMHUH

HaGop nmocynbl 1 npuHAIIICKHOCTEH 13 poIuiieHa (MUKPOJIa00opaTopusl)

.JIaﬁopaTopHaﬂ XUMHYECCKas nmocyaa nJis Ka0uHeTa U naﬁopaTopI/m

KommnexT ko010 JEMOHCTPalMOHHBIX

Ha6op mpobok pe3nHOBBIX

ITepexon CTEKIISIHHBIN

[Tpobupka Bropiia

[Tpobupka 1ByXKOJIEHHAs

CoenuHuTENb CTEKIISTHHBIN

3aKUM BUHTOBOH

3axum Mopa

OO |NOOTAIWIN|F-

HInadr cHIIMKOHOBEIN

=
o

KoMmmiekT cTeKIsTHHOM mocyApl Ha NIHdax JeMOHCTPAMOHHBIHA

-
-

Jlo3upyroliee ycTpoilcTBO (MEXaHUYECKOe)

=
N

KomruiekT m3aenuit u3 kepamuku, Gapdopa u dasHca

=
w

KommiekT noxek dhaphopoBbIx

[N
SN

KoMIuiekT MepHbIX K010 Majloro oobema

=
(@]

KoMIuiekT MepHbIX K010

=
(@]

Kommrext MCPHBIX HUJIWHJAPOB IJIACTUKOBBIX

[
\‘

Kommuekr MCPHBIX HUJIMHAPOB CTCKIIIHHBIX

=
0 0]

Kommrext BOPOHOK CTCKJIAHHBIX

=
©

KommiiekT numnerox

N
o

KoMIIekT cTakaHOB IIJIACTUKOBBIX/CTEKISIHHBIX

N
=

KoMmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmmiekT cTakaHINKOB JUIA B3BCHIMBAaHU A

N
w

Kommunext CTYIOK C IICCTUKAMU

N
~

HaGop mmareneit

N
ol

Habop nuHueros

N
[ep]

Habop uamek [lerpu

N
-~

TpyOka crekisiHHAs

N
oo

OKcHuKaTop

N
(o]

Yama kpucTauin3allMOHHAs

w
o

I{unip! TUTEIbHBIE

w
iy

broperka

w
N

ITpobupka

w
w

banka o PCAKTUBEI ITOJIMOTHIICHOBAS

w
S

banka mmox PCAKTUBLI CTCKIISIHHASA U3 TCMHOI'O CTCKJIA C HpHTCpTOﬁ HpOGKOﬁ

w
(&}

Habop CKJISIHOK 1711 paCTBOPOB PEaKTHBOB

w
(o]

Tlasmouka cTexgsHHasg

w
by

taTuB ans npoOUpoK

w
oo

Komrekt cpenctB ajisi MHAWBHUAYaJIbHOW 3aIIUThI

w
©

Kommext TCPMOMCTPOB

I
o

CYHH/IJ'IBHaH MaHCJIb JJIA IOCYAbI

N
(W

dunprpoBasibHas Oymara/QuiIbTpbl OYMaXKHBIE (OONOIHUMENbHOE 8APUAMUBHOE
obopyodosaniue)

Mopaenu (00beMHBIE U IUIOCKHE), HATYPaJibHbIe 00beKThI (KOJUIEKIMU, XUHMUYECKHe
PeaKTHBBI) i Ka0MHeTa U JJa00paToOpuu

[N

KommekT mozeneil KpucTaluImyecKuX perieTok

Mopenb MOJIeKyJIbl OenKa
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Habop 115 MmogenupoBaHusi CTpOEHUSI HEOPraHUYECKUX BEIIECTB
HabGop nnst MmogenupoBanvsi CTPOCHUS OPTaHMYECKHUX BEIICCTB
Habop nis MmogenupoBaHusi CTPOCHUS aTOMOB U MOJIEKYJT
Habop ns MmogenupoBanusi 3JIEKTPOHHOTO CTPOCHHUSI aTOMOB
KominekT xomieknuit
KOMIUIEKT XUMHYECKUX PEAKTUBOB

Oo6opynoBanue JadOPAHTCKOI KaOUHeTa XUMUM
CToI ¢ sImMKaMu JUTsl XpaHEHU s/ TYMOOM
Kpecno oducnoe
Cto1 1a00paTOPHBIA MOCYHBIN
CymmnpHasi TaHeIb I TOCY/IbI
[Hxad mist xpaHeHUs: yaeOHbIX TOCOOMIA
Hlkad n1s XpaHeHHs] XUMUYECKUX PEAKTHBOB
Ixad mis xpaneHus 1a00PaTOPHOI MOCYIBI/ TIPUOOPOB
[IIxad BBITSKHOMN
JlabopaHTCKHil CTOI
Ctyn n1abopaTOpHBIMA, peryIupyeMBblii 110 BBICOTE
DNEKTPUUECKUN aKBaIUCTUILISITOP
[xad cymmabHBIN
Pe3nHoBbIE IepUaTku
KoMIuiexT epuieit 11st MbIThS J1aOOpaTOPHOM MOCYAbI

O NO|O1D>|W

OO |NO O WIN| -

=
o

[
(B

=
N

=
w

[N
IS

3.2. UndopmanoHHoOe obecrniedeHne peajn3alui NPorpaMmMbl

Jlnst peanuzanuu MporpamMMbl  TUCHHUIUIMHBL OMONMHMOTEeYHBINM (oHA 00pa3zoBaTeIbHOMN
OpraHu3ali UMEEeT MeYaTHbIe /WK 3JIEKTPOHHbIE YUeOHUKH U pa3paboTaHHbIE B KOMIUIEKTE C
HUMHU Yy4eOHble MocoOus (IIpH HATUYMU), JOMYUIEHHbIE K HCIOJIb30BAaHUIO MPU peaTu3aluu
00pa3oBaTeNbHBIX IPOTPAMM CPETHET0 MPOoQecCuOoHaTbHOI0 00pa30BaHus, peajin3yeMbIX Ha 0a3e
OCHOBHOTO 00I1IeT0 00pa30BaHMs.

IIpn peanusanuu nporpamMMmbsl AMCLUILIMHBI BO3MOXKHO HCIIOJIB30BAaHUE JJIEKTPOHHBIX
0o0pa3oBaTeNbHBIX  PECYpCOB,  JOMYIIEHHBIX K  HCIOJB30BAHUIO TpPU  peaau3aluu
00pa30oBaTeNbHBIX MPOrPaMM CpeTHEr0 0011ero 0opa3oBaHus

OcCHOBHBIE N€UaTHBIE U3JAHUS
1. An¢unorenora, M. B. Xumusa: y4eOHUK M TPaKTUKYM JUIs CPEAHEro

npodeccuonanbHoro oopasosanus / . B. Aupunorenona, A. B. badkos, B. A. IlonkoB. — 2-¢

u3a., uchp. u non. — Mocksa: U3znarensctBo FOpaiit, 2022. — 291 c.

2. [Meronuxuna, H. A. O6mas xumus: yueonuk ais CIIO / H. A. lleronuxuna, JI.
B. Munaesckasi. — Cankr-IlerepOypr: Jlanb, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumus: y4yeOHMK ¥ TOpPaKTHUKyM JUISL  CPEIHEro
npodeccuonanbHoro oopasosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u

non. — MockBa: U3parensctBo FOpaiit, 2022. — 507 c.
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4, Xumusi: ydeOHUK Il cpemHero mnpodeccuoHanbHOro obpazoBanus / HO. A.
Jlebenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan; mox o6meii penakmueii I'. H. ®aneesa.

— 2-e m31., mepepad. u non. — MockBa: M3narensctBo KOpaiit, 2022. — 431 c.

I[OHOJIHI/ITG.HBHBIC HCTOYHUKHU

1. Xumusa. 10 kmacc. YrnyonéHueii ypoBeHb : yueOHuk/ B.B. Epemmn, H.E.
Ky3pmenko, B.M. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[Ipoceemenue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 kmace. YraoyOnénuelii ypoBeHnb : yueOHuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: IlpocBemenue, 2022. —
478, [2] c.: un.

3. Xumus. YrinyoneHusid ypoBeHb. 10—11 kmacchl: pabouas nmporpamMma K JUHHH
YMK B.B. Jlynuna: yueOno-metogmueckoe mnocooue / B.B. Epemun, A.A. [po3nos, U.B.
Epemuna, 3.10. Kepumos. — M.: [Ipocda, 2017. — 324, [1] c.

4. Metoauueckoe nmocobue k yueObuuky B. B. Epemuna, H. E. Ky3pmenko, B.U.
Tepenuna, A. A. JIpo3znoBa u ap. «Xumus. YTiyoneHHbid ypoBeHb». 10 kitacc/ B. B.  Epemun,
A.A. posnos, W.B. Epemuna, B. HW. Maxonuna, O. 0. Cumonosa, 2.10. Kepumos.
— M.: llpoda, 2018. — 339 c. : ni.

S, Meronuyeckoe nocodbue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HpoznoBa u np. «Xumus. YrayoneHHslil ypoenb». 11 kimace / B. B. Epemun, A.A. JIpo3nos, 1.B.
Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: [lpoda, 2018. — 423 c. : u.

6. I'ycena, E. B. Xumus nns CITIO: yuebno-meroanueckoe mocodue / E. B. I'ycesa,
M. P. 3uranmmna, /. Y. Kymukosa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texkct: 27eKTpoHHBIH // JlaHb : »31mekTpoHHO- OubOaMoreuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (nata oOpamenus: 14.10.2022). — Pexum poctyma: amns

aBTOPH3. NOJIb30BATEIICH.

7. Yepuukosa, H. FO. Xumus B 10CTYyTHOM U3JI0XKEeHUHU: ydyeOHOe mocodue s cro /
H. 1O. YepnukoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-
5-8114-9500-9. — TekcT: anekTpoHHbIH // JlaHb: 2eKTpOHHO- OnbmnoTeunas cucrema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum goctyna: s

aBTOPU3. IIOJI30BATEIICH.
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8. [epuunpina, JI. B. Xumus: yduebnoe mocoouwe / JI. B. IlleBnunsiaa, A. M.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcr:
AJIEKTPOHHBIN // Jlanb: ANEKTPOHHO-OMOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/118505 (mara obpamenus: 14.10.2022). — PexxuMm gocryma: s

aBTOpU3. I10JIb30BaTEIICH.

9. bmunos, JI. H. Xumus: yueonuk ayis CIIO / JI. H. baunos, U. JI. [lepdunona, T.
B. CokonoBa. — 2-¢ u3a., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — Texcrt: anexkTpoHHBIH // JIaHb: 3MeKTpOHHO- OubaroTeunas cucrema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexxum gocrtyma: uist

aBTOpHU3. MOJb30BaTeNCH.

10. ["a6puensu, O. C., JIsicoBa, I'. I'. Xumus: KHATA IS TIPENIOIaBaTENs: yue0.-MEeTOI.

rmocooue. — M. Akanemust, 2012. - 332 c.

11. UepnukoBa H. IO., MemepskoBa E. B. Pemaem 3amaun 0o XuMuu
camocTrosTenbHO: ydeOHoe mocobue / H. FO. Uepnmkoma, E. B. MemepsikoBa — CaHKT-

[TeTepOypr: Jlans, 2022. — 328 c.

12. Pe3nukoB B. A. COOpHUK yIipa)KHEHUH U 3a/1a4 110 OpraHUYeCKON XUMUHU: yaeOHOe

nocobue / B.A. PesnukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

13. Kanyctuna A. A., Xansuenko U. I'., JIubanos B. B. O6mas 1 Heopranuyeckas
xumus. [paktukym / A. A. Kanyctuna, U. I'. Xanbuenko, B.B. JIubanos — Canxr-IlerepOypr:
Jlanb, 2020. — 152 c.

14. Ia6puensu O.C. Xumwms: yueb. mias ctyda. npod. yueb. 3aBenmenuit / O.C.
IMa6puensu, U.I'. Octpoymos. — M., 2016.- 256 c.

15. [Nabpuensn O.C. Xumus 118 npodeccuil M CHeUUANTbHOCTEH TEXHHUYECKOTO
npodwiis: yueOHUK JUIs CTyH. yupexaeHuil cpea. mpod. odpasosanus / O.C. I'abpuensu, W.I'.

OctpoymoB. — 4-¢ u3., crep. — M. : U3naTenbckuii ieHTp «Akagemus», 2017. — 272 c.

NHutepHeT-pecypcesl

1. hvsh.ru — XKypran «Xumus B Kose».
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2. https://postnauka.ru/themes/chemistry — nexmuu mo xumun Ha caiite [TocTHayka.

http://gotourl.ru/4780 (http://elementy.ru/) Hay4no-nomysisipHbIii POEKT «IJIEMEHTBI OOJIBIION

Haykn» ((pu3uKa, XUMUs, MaTEeMaTHKa, aCTPOHOMHUS, HAyKH O JKU3HHU, Hayku o 3emiie). HoBoctu

HAayKH, KHUT'H, HAYYHO-IIOIIYJIAPHBIC CTAThbU, JICKIUH, SHIIUKIOIICIUN.

3. http://gotourl.ru/4783  (http://potential.org.ru/) CaiiT  Hay4HO-NIOIMYJISIPHOTO

)xypHana «llorenuuam». XKypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-IOMYJISPHOTO XYypHaJa

«Xumus 1 xu3Hby». KypHan usgaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTas
AJIEKTPOHHAS OubiMoTeKa XMUMHYECKOTO TopTaja «Chemnety,
COZICPIKUT y4eOHbIC u UH(QOPMAIIMOHHBIE  MaTepPHAaJIbI ULt

IIKOJILHUKOB | yuuTeneil. B Heil MOKHO HalTH y4eOHUKHU 110 00IIel 1 HEOPTraHUYECKOM
XUMHHU, OPTraHUYECKON XUMUH, MyJIbTUMEIMaMaTepHalIbl, a TAKXKE 3a/1a4l XUMUYECKUX OJIMMITNA/

C pCHICHUAMU, 3a/]a41 BCTYIIUTCIIbHBIX 3K3aMCHOB IJIsA a6I/ITypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HWudopmairoHHbIe

MaTepuansl 00 onmumnuazax: MOCKOBCKOW Topoiackoi, Bcepoccuiickoii, MeHeneeBckow,
Mexnynapoanoi. I[IpuBeneHbl 3a1aun TEOPETUUECKUX U SKCIIEPUMEHTAIIBHBIX TYPOB, IOJPOOHBIE

pelieHus, COUCKU U Gpotorpaduu nodeaurenei.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrema qucTaHIIMOHHOTO

06y‘ICHI/I$I, HaIrpaBJICHHAsA B IICPBYIO O4YCPCIb HA MMOATOTOBKY K OJIMMIIMAaJaM BCEX ypOBHCfI — OT
IIKOJBHBIX a0 MC)KHYHaPOHHOfI. Cair COACPIKUT OI'pOMHOC KOJINYCCTBO 3aaay,
CTPYHIIMPOBAHHBIX KaK IO TCMaM, TaK U 11O OJIMMIIHAAAM. IIo BceM OCHOBHBIM pasaciiaM XuMuu

MPUBENEH TEOPETUUECKUI MaTepral U pa300paHbl pelieHus] TUIIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) IopTam Mo HAHOTEXHOJOTHSIM.

OcHoBHas HCJIb — Pa3sBUTUC O6pa30BaHI/ISI B 00J1aCTH HAHOTEXHOJIOTUH 1 MoATOTOBKA K MHTCPHET-

OJIMMITHAZIC 110 HAHOTCXHOJIOTUAM.

9. http://gotourl.ru/4790  (http://webelements.com/)  Hanéxnas  crnpaBo4Has

I/IH(I)OpMaI_II/ISI 0 XMMHYECKHUX dJIEMEHTaX M UX CBOMCTBaX (Ha AHTJIMHACKOM 513]:11(6).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3biunsiii caiiT 0 cBOWCTBaxX

XUMHUYCCKUX 3JICMCHTOB.

28


http://elementy.ru/
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http://www.chem.msu.ru/rus/olimp/
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http://www.nanometer.ru/
http://webelements.com/
http://periodictable.ru/

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii calT oHIaiH-
o0pa3oBaHUs, COACPKUT MHOTO HWHTEPECHBIX O0Pa30BATEIBHBIX KYPCOB M BHJICOJEKIUN st

IIKOJIbHUKOB, CTYJCHTOB U y‘II/ITeJIGfI. EcTh HECKOIIBKO KYpPCOB I10 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service

— caMblil aBTOPUTETHBIA B MHpE XMMHUU HH(DOPMAIIMOHHBIA HHTEpHET-pecypc (CauT

TIJIATHBIN ).

13. http://www.organic-chemistry.org/ IlopTan 1o OpraHM4ecKod XUMHU Ha

AHTJIUUCKOM SI3BIKE.

14. http://www.xumuk.ru CaiiT 0 XUMHH: KJIacCHYECKHE YYCOHHKH, CHPABOYHHKH,

SHUOUKIONCAUH, MMOUCK OPraHUYCCKHUX W HCOPTaHUYCCKUX peaKuHﬁ, COCTaBJICHUC ypaBHeHI/If/'I

peaKuHuii.

15. http://orgchemlab.com/  Caiit, mMOCBSIIEHHBIA MpaKTHYECKOW paboTe B

naboparopuu
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4. KOHTPOJIb WU OHLEHKA PE3YJbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

KoHtpons W oOmeHkKa pe3yiabTaToB OCBOEHHs 0011e00pa3oBaTeNbHON JUCIUTUIMHBL
pacKpbIBAIOTCA Yepe3 NUCHUIUIMHAPHBIC Pe3yNbTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHUE OOIIUX U
npodeccuoHaNbHbBIX KOMITETEHITHU o pazaenam
U TeMaM coJiep>KaHus yueOHOro MaTepuarna.

Oo6masi/npodeccuonanbHast Tun oueHoOYHBIX
Pa3znen/Tema .
KOMIIeTEeHIUsl MeponpusTHil
OK 01. Beibupats criocoObI peneHus Tema 1.1-1.7
3as1a4 mpodecCuoOHAIBHOMN IeATeTbHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K pa3InYHbIM KOHTeKcTaMm | Tema 3.1
Tema 4.1 TectupoBanue
' Y CTHBIH ompoc
Tema 5.1-5.4 i
Tema 6.1 Pemenune pacu€THbIx 3a1a4
Tena 7'1 Habmonenue 3a xogom
Tema 8.1 BBITIOJTHEHUS PAKTUKO-
: OpPUEHTUPOBAHHBIX 3aJaHHI
OK 02. Ucnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, Hp - ap - &
TaBJICHH
CpelICTBa MOUCKA, aHAIIU3a U 1.6,1.7 pel
i Te Tema 2.1. 2.2 pe3yIbTaTOB
prperanuu HHGoOpMaIiu, U ema 2.1, 2.
MPAKTUICCKUX U
MH(POPMAIIMOHHBIE TEXHOJIOTUH IS Tema 4.1, 4.2
. 71a00paTOPHBIX padoT
BBITIOJIHEHUS 3a]1a4 MPO(eCCHOHATBHOMN Tema 5.2-5.4 noBeeHie CKOTO
BEJICHUE XUMHUYIECCKOT
NEeSATeTbHOCTH Tema 6.1 poBeaL
Tema 7.1 HKCIIEPUMEHTA
Tema 8.1 Brinonaenune
- KOHTPOJIBHBIX
OK 04. Tema 1.7 6 P
D PEKTUBHO B3aMMOIEHCTBOBATH Tema2.1,2.2 pabot 1o
Tena 4.1 4.0 paszzenaM AUCIUILITUHBI
paboTaTh B KOJUIEKTHBE U KOMaH/IE ema 4.1, 4. OLEHKA CAMOCTOATENEHO
Tema 5.2-5.4 .
Tema 6.1 BBITIOJTHEHHBIX 3a/1aHUN
’ 3amnura peneuus Kenc-
Tema 7.1 .
Tema 8.1 3aja4 (c yuyetoMm Oymymieit
= : po¢eCCUOHAIBHON
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 pod
. T 51 JESITEIILHOCTH )
OKPYAIOLICH CPeJbl, eMa . Brimmonnenue 3aganuii
pecypcocOepekeHnIo, MpUMEHTh 3Hanust | Tema 8.1 s
MIPOMEKYTOUHOM
00 M3MEHEHUU KJIMMAaTa, IPUHIUIIBI ATTECTALIH
OepeKIIMBOTO MPOU3BOCTBA, 3P (HEKTUBHO
JICIICTBOBAThH B YPE3BBIYANHBIX CHTYAIIHIX
1IK
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