MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKHU XABAPOBCKOI'O KPASA
KpaeBoe rocygapcrBeHHoe 0105KeTHOE
npogeccHoHAIBbHOE 00pa30BaTe/IbHOE YUPEKICHUE
«Bszemckuu jgecxo3-texHukym uM. H. B. Ycenko»

(KT'B ITOY BJIXT)

PABOYAS ITPOTPAMMA YYEBHOM JUCIUITJIMHBI
OV . 08 «Xumus»

1o npogeccun 23.01.06 «MamIMHUCT AOPOKHBIX U CTPOUTEIbHBIX MAILIHH))

2024 r.



CornacoBano
3am. [lupexrepa mo YR

Pyuwmit H. /1.
« éﬁ) 5 Go24r.

Paccmotpena
[TpeameTHOH (LIUKIIOBOH )
Komuccueii [TIK OJT

IIpomokao.
N 7

01_“ 3. O 2024 r.

IIpeacenarenn

Hpozau T. J/I@ /{’

4

Paspaboruuk: [lemunenko H.B. npenonasarens KI'b [TOY BJIXT



COJIEP)KAHUE

. OO1mast xapakTepucTika paboudeit mporpamMbl 00111€00pa30BaTEIbLHON

D107 (000500810503 15 ERCD, Q7 1Y 12 620 N 4
. CTpykTypa u cojepxkanue 0011e00pa3oBaTeIbHON JUCITUTIITUHBI

08 71 1 0 N 13
. YcioBus peanuzanuu 0011eo0pa3zoBaTeNbHON JUCHUIUIMHBL « XUMUSD). . ... ..... 33

. KoHTponb 1 o1ieHKa pe3ysibTaToB OCBOCHHS 0011e00pa3oBaTeabHON
D107 (000501810503 15 D, 7 1Y 1% £ 0 S 34



1. O0mas xapakrepucTuka pado4eii nporpaMmMsbl 001e00pa3oBaTeIbHOM
aucuuiuiiebl OY /1 08 «23.01.06 MamMHUCT JOPOKHBIX H CTPOUTEIbHBIX
MAaIIH)

1.1. MecTo IUCUMILUIMHBI B CTPYKTYpe 00pa3oBartenbHoil nporpammsel CIIO

O6mieobpazoBaTenbHas JTUCHUIUIMHA «Xumust»  SABISIETCS Y4aCThIO
obimeoOpa3zoBarenbHoro  1ukia yueOHoro rmiana OOII CIIO ¢ yuerom
npodeccuoHanbHOil  HampaBieHHocTd B cootBerctBUM ¢ DPI'OC  CIIO mno
cneunanbHocTH 23.01.06, yrBep)KaeHHOrO 13 Mas 2022 Ne 328.

1.2. MecTto mnpeamMera B CTPYKType MpPOrpaMMbl IOArOTOBKH
CNeNUAJUCTOB cpeaHero 3BeHa: IIporpamma npeagvera OVY/I.08 Xumuu BXOAUT B
o011eo0pazoBaTeabHbIN YUEOHBIN UKIL.

Ces3b ¢ apyrumu yueOHbiMu npeametamu: OV, 09 buonorus, OY .07 I'eorpadus,
OV ]1.12 MaremaTuka.
N3yuaercs B 1,2 cemecTpax.

1.3. Hequ 1 miiaHupyemMble pe3yJbTaThl 0CBOCHUS JUCHUIINHbBI

1.3.1. Hean v 3a7a4u TUCHUILTHHBI

@OopMHUpPOBAHUE y CTYAECHTOB NPEACTABICHUS O XUMHUUYECKON COCTaBISIOIIECH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA KaK OCHOBBI MPUHSITHUS PEIICHUN B KU3HEHHBIX
Y IPOU3BOJCTBEHHBIX CUTYALUSIX, OTBETCTBEHHOT'O [TOBEICHUS B IPUPOIHON CpEJIE.

3agaun TUCHMILVIMHBI:

1) chopmupoBarh NOHMMAaHHE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMUYECKHUX
IIPOLIECCOB M SABJICHUW B OKPYXKaIOLIECH Cpele, LEJIOCTHOM HAayYHOW KapTUHBI MHUpA,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTAaBJIATH (POPMYINIBI HEOPTaHHMYECKUX W OPraHUYeCKHUX
BEIIECTB, YPABHEHUSI XUMHUYECKUX PEAKIIUN, OOBICHITH UX CMBICI, HHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  TPOBEACHUS  MPOCTEHINNX  XUMHUYECKUX
AKCIIEPUMEHTATBHBIX  HMCCIENOBAHUNA C  COONMIOJEHWEM TpaBWiI  0E€30MacHOro
oOpaleHus ¢ BEIIeCTBAaMH H JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHHUS HCIOJIB30BaTh MH(GOPMAIUI0O XUMHUYECKOTO XapakTepa u3
Pa3IUYHBIX HICTOYHUKOB;

5) chopMupoBaTH YMEHHS MPOTHO3UPOBATH MOCIIEICTBUS CBOCH JEATEIHHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX IIPOLIECCOB,;

6) copMupoBaTh MOHMMAHHWE 3HAYUMOCTH JOCTHIKCHUHM XHMHYCCKON HAYKH M
TEXHOJIOTUH ISl Pa3BUTHS COIIMATBLHON U TPOU3BOIACTBEHHOM cdep.






1.3.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHSI 001e00pa30oBaTeJbHOH AUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa u I[InanupyemMble pe3yJibTaThl 0CBOCHHS M CIHILJIHHBI

HAUMEHOBaHU

e
(popmupyemsl O6ume’ I[I/ICIII/IHJII/IHaprIeZ

X
KOMIIEeTeHIM i
OK 01. B yacTu TPpYA0BOIr0 BOCIIUTAHHSA: - BJIAJNCTh CHCTEMOM XHMMHMYECKHX 3HAaHUH, KOTOpas BKIIIOYAET:
Bri6upath - TOTOBHOCTh K TpYyHdy, OCO3HAaHHE IIEHHOCTH | OCHOBOIOJArallue MOHATUS (XUMHYECKUH B3JIEMEHT, aToM, 3JEKTPOHHas
CII0COOBI MacTepcTBa, TPyA0Jrooue; 00oJt0uka aTroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
pelleHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTENBHOCTU | BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas
npodeccuoHall | TEXHOJOTHYECKOU u COLIMAJIbHOM | CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OObeM, YIJIEpOJHBIN CKellerT,
bHOI HaIpaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, | QYHKIMOHANIbHAS TPYIINA, paguKal, U30MEpUs, H30MEPbI, TOMOJIOIHUECKUN
NEeSITeNbHOCTH | IJJAHUPOBAaTh M CaAMOCTOSITENIBHO  BBIMIOJIHATH | PSii, TOMOJIOTH, YIII€BOAOPOAbI, KUCIOPO/- M a30TCOJAEPIKAIINE COSTUHEHMS,
IIPUMEHUTEIBH | TaKylO JCSATEIbHOCTD; OMOIOTMYECKH aKTHBHBIE BellecTBa (YIVIEBOJbI, KHUPHI, O€JIKH), MOHOMED,
0 K pa3iIu4HbIM | - HHTEpPEC K pa3IMYHBIM chepaMm | IOJMMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEAMHEHHUS,
KOHTEKCTaM po(hecCHOHAIBHON IEATENbHOCTH, KpPUCTALIMYECKasi pelIeTKa, THUIIbl XUMHUYECKUX DPeaKUni (OKUCIUTEIBHO-

OBiaseHne  YHHUBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAHOBUTEIbHBIC, 9K30-M SHAOTEPMHUUECKHE, PEAKIIUM HOHHOTO 0OMEHa),

MO3HABATEJbHBLIMY JAeHCTBUSIMMU:

a) 0a30BbIe JIOTHYECKHeE TeHCTBUSA .

- CaMOCTOSTEILHO dhopmyIMpoBaTh n
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK WIH
OCHOBaHHUS Il CpaBHEHMS, Kiaccupukanuu u
000011IeHN;

- ompeneniaTh eI JCATEIbHOCTH,
rapaMeTpbl U KPUTEPUHU UX JTIOCTHKEHUS;

3aJaBaTb

PacTBOP, IEKTPOIMTHI, HEIICKTPOJIUTHI, JICKTPOITUTHIECCKAS TUCCOIHAITUS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PEaKIINK, XUMHUYECKOE
paBHOBECHE), TCOPUHM M 3aKOHBI (TEOpHS XHUMHUYECKOTO CTPOCHHS
opranndeckux BeniectB A.M. bytiepoBa, Teopus 3JIEKTPOJUTHYECKOU
aucconuanuu, nepuoaudeckuil 3akon .M. MenpaeneeBa, 3akoH coXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUH SI3bIK XUMHUHU, (PaKTOJIOTHUUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATEILHOCTH YETIOBEKA;

- YMETh BBISBISATh XapaKTE€pHblE MPU3HAKA W B3aMMOCBS3b H3YYEHHBIX

! Yka3blBaloTCA AMYHOCTHDIE 1 meTanpeameTHble pesynbTathl 3 PrOC COO (B nocnegHen peagakumm ot 09.01.2023) B oTrnaronbHol dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN

2 .
OuncumnnnHapHble (NpegmeTHble) pe3ybTaTbl YKa3blBaOTCA B COOTBETCTBUM C METOAMKOW NpenoaaBaHna AUCLUNANHDI




- BBUIBJISITh 3aKOHOMEPHOCTH W IMPOTHUBOPEUUS B
paccMaTpUBAEMBIX SABJICHUSX;

-  BHOCHTb KOPPEKTHBBI B  JCSITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBUI AESITEIBbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILIIJIEHUE TIPU PELICHUHN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbI€e HCCIEA0BATENbCKUE 1€ CTBHS:

- BIIQJIETh HABBIKAMH y4€OHO-HMCCIIEIOBATEIHCKON
u MPOEKTHOU JIEATEIIbHOCTH, HaBBbIKAMU
paspernieHus npooeM;

- BBIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3H H
AKTyaJIM3UpPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HAaXOJUTh apryMEHTBI TUTST
JI0OKA3aTeNIbCTBA CBOMX YTBEPKIACHUW, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- AHAJIM3HUPOBATH IOJYYECHHBIE B XOJI€ PEIICHUSA
3a7a4l pe3ysibTaThl, KPUTHYECKU OILICHUBATh HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HW3MEHEHHUE B
HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTH 3HAHMS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHPHOCTH,

- yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00J1aCTeH;

- BBIBUTaTh  HOBbIE  WJIEH,
OPUTMHAJIBHBIC TOAXO/IbI U PEIICHUS,
- CIIOCOOHOCTh MX MCITOJIH30BAHHUS B
MO3HABATEJILHOM U COIMAIbHON MPAKTUKE

npeaiaratb

IIOHATUH, IPUMEHATH COOTBETCTBYIOIIKE ITOHTHS IIPYU ONIMCAHUU CTPOCHHUS U
CBOMCTB HEOPIaHMYECKMX U OPraHUYECKHX BELIECTB U HUX IPEBPAIICHUN;

BBISIBJIATD B3alMOCBA3b XUMHYCCKHUX 3HAHWUHI C IIOHATHUAMHU u
MpEaACTAaBJIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB;

- YMCTb HCIIOJIB30BaTh HanMMCHOBaHUA XUMHNYCCKHUX COGILI/IHGHI/Iﬁ
MEXKIYHAPOAHOTO COK03a TEOPETHUYECKOW M NPUKIAJHOW XUMHU U

TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIIINX BCIIICCTB (3TI/IJIGH, AllCTUJICH, TJIMLCPHH,
denon, dopmanbaerua, YKCyCHash KUCIOTa, TJMIUH, YrapHblil ras,
yrﬂeKHCHBIﬁ ra3d, aMMHakK, ramcHas U3BECTh, HEralli€Hass U3BECTh, ITUTHEBAs
coJla M JPYrux), COCTaBIATh (POPMYJIbI HEOPraHMYECKHX M OPraHUYECKHX

BCIICCTB, YPAaBHCHHA XHUMHYCCKUX peaKHHfI, OOBICHATL HX CMBICII,
MOATBCPKIAATH XapaKTCPHBIC XUMHUYECCKHUEC CBOIiCTBa BCIICCTB
COOTBETCTBYIOIIMMH SKCIICPUMCEHTAMU U 3aIIUCAMHA ypaBHeHI/II\/II XUMHYECCKHUX
peaKuuii;

- YMCThb YCTaHaBJIWBaTb MNPUHAAJICKHOCTb HU3YUYCHHBIX HCOPraHHUYCCKUX U
OpraHN4YeCKUX BEIICCTB K ONPCACICHHBIM KjIacCaM W I'pyIilamM COG}II/IHGHI/Iﬁ,
XapaKTepU30BaTh HUX COCTaB M Ba)KHEHIME CBOWCTBA; ONPEAEISATh BUIBI
XMUMHUYECKUX CBSI3el (KOBaJeHTHas, MOHHAs, METaJUIMYecKasi, BOJOPOIHAs),
TUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIINPOBATH XUMHUECKHE
peakuuu;

- chopmMupoBaTh TMPEACTABICHUSA: O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpA, POJM XUMHUU B TMO3HAHUH SIBJICHUN
npuposbl, B (HOPMUPOBAHMM MBIIUICHUS U KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs PAKTHUECKUX
3aa4 U SKOJOTUYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3JI0POBBIO U
IPUPOJIHOI cpefie;

- YMETh NPOBOJUTH PACUEThl MO XUMHUYECKHM (QopMyiaM U YpaBHEHHIM
XUMHYECKUX pEaKkIUil ¢ HUCHOJIb30BaHHEM  (PU3MYECKMX  BEIUYMH,
XapaKTEepPU3YIOIINX BEIIeCTBAa C KOJIMUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE yCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XMMHUYECKUE 3HAHUS [JIsl MPUHATUS PEIIEHUA B KOHKPETHBIX
JKW3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

OK 02.
Hcnonb3oBaTth

B o0s1acTH HEHHOCTH HAYYHOT O MO3HAHHUSA:
- c(OpPMHUPOBAHHOCTH MHUPOBO33pEHUS,

- YMETH IJIAaHUPOBATDb u BBITIOJIHATD XUMHUYECKHMN OKCIICPUMCHT
(HpeBpaH_[eHI/ISI OpraHn4YeCKuXx BCHICCTB IIpU HAIrpCBaHUH, IIOJTYUCHUC




COBPEMEHHBIE
cpeacTsa
MIOMCKA,
aHaIu3a u
WHTEpIpeTan
1 MHQOpMALTIH
"
nHpOopMaloH
HBIC
TEXHOJIOTUU
IS
BBITIOJTHEHUS
3a1a4
npodeccruoHan
BHOM
NeSITeNIbHOCTH

COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAyKd M OOIIECTBEHHOM IPAKTUKH,
OCHOBAHHOTO Ha JMaJIore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOU
KyJbTYpbl KaK CPEJCTBAa B3aUMOJICHCTBUS MEXKIY
JIFOBMU U TIO3HAHUSI MUPA;

- OCO3HAHME LEHHOCTH HAy4YHOW AESATEIbHOCTH,

FOTOBHOCTh  OCYIIECTBJIATH ~ IPOEKTHYIO U
HCCIIEI0BATEIIBCKYIO NEeSATEIbHOCTh
VHJIMBUIYAJIbHO U B TPYIIIIE;

OBiaieHHe  YHUBEPCAJIbHBIMH  Y4eOHBIMH

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

B) padora ¢ nHopmaumeii:

- BJIQJIETh HAaBBIKAMU MOJy4eHHs] MHPOPMALIUU U3
HMCTOYHUKOB Ppa3HBIX THUIOB, CaMOCTOSITEJILHO
OCYILIECTBIISTh TOUCK, aHAJIN3, CUCTEMATH3AINI0 U
MHTEpIpeTanuio UHPpOpMalMK pPa3IUYHbIX BUJOB
1 (popm mpeacTaBICHNS;

- co3laBaTh TEKCThl B Pa3lWYHBIX (opmarax c
y4eTOM Ha3HayeHHs WHGOpPMAlUUU U IIeJIeBOI
ayIUTOpUH, BbIOMpas ONTUMAIbHYIO  (GopMy
MIpe/ICTaBJICHUS U BU3yaIH3aluy;

- OIICHMBAaTh JOCTOBEPHOCTb, JIETMTUMHOCTb
uH(popMalliKd, €€ COOTBETCTBHE IIPaBOBbIM U
MOPaNbHO-3TUYECKUM HOPMaM;

- HCIIOJIB30BaTh CpPEACTBA HMH(DOPMAIIMOHHBIX H
KOMMYHHMKAITUOHHBIX TEXHOJIOTH B pPElICHUN
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3al[MOHHBIX  3a7ad C  COOMIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH,
TUTHEHBI, pPecypcocOepeKeHusi, TMpPaBOBBIX U
9THYECKUX HOpPM, HOPM  HWH(MOPMAIMOHHOMN

ATWJIEHA M U3YyYEHHE €ro0 CBOMCTB, KQUECTBEHHBIE PEAKLUU Ha aJIbJETU]IBI,
Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypaiusi OelKOB INpH HarpeBaHUHU,
[[BETHBIE pPEAKIUU OENTKOB; MPOBOJUTH pPEAKUUHd HOHHOTO OOMEHa,
OTIpENIENATh CPeIy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIINU Ha CyIb(dar-,
kapOoHaT- M  XJIOPUJA-aHUOHBI, Ha KATHUOH AaMMOHHS;  pellaTh
JKCIEpUMEHTalbHbIE 3a7auu o TemaMm "Metambsl" u "Hemeramisl") B
COOTBETCTBUHU C TMpaBWJIAMH TEXHUKH O€30MaCHOCTH TPH OOpaIIeHUH C
BELIECTBAMU U J1a0OpaTOPHBIM 00OPYIOBAaHUEM; MPEACTABIATh PE3YIbTAThI
XMMHUYECKOT0 FKCIIEPUMEHTA B (pOpMeE 3alIUCH YpaBHEHHI COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- yYMETh aHAJIM3UPOBATH XHMHUUYECKYI0 HMH(QOpPMAIUIO, MOIYyYaeMyl U3
pa3HbIX MCTOYHHUKOB (CpeACTB MaccoBoW uHGopmanuu, cetb MHTepHeT n
Apyrue);

- BIAJAECTh OCHOBHBIMH METOJAMHM HAyYHOTO TIO3HAHHUS BEIIECTB U

XUMHYECKUX  sIBJIeHMH  (HaOmioJeHwe,  U3MEpeHHe,  IKCIEePUMEHT,
MOJICITMPOBAHNE);

- YME€Th NPOBOJUTH PACYETHl MO XUMHUYECKMM (opMysaM U ypaBHEHHAM
XMMHUYECKHX peakuuil ¢  HCHOJIb30BaHMEM  (U3NYECKUX  BEJIUYHH,

XapaKTEepPU3YIOIINX BEIIeCTBAa C KOJIMUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMMYECKUE 3HAHUA JUIsl MPUHATUS PEIIeHUNH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




0€30IMacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUWA W 3alIUThI
nHpopManuu, HHOOPMAITHOHHOK 0€3011aCHOCTH
JIMYHOCTH,

OK 04.

D dexTuBHO
B3aUMOJICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTU U CAaMOOTIPEICIICHUIO;
-OBJIAJICHUE HaBBIKAMHU yueOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLMAIBHOMN
NEeSITENHHOCTH;

OBaanenue YHHMBeEpPCAJAbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMM:

0) coBMecTHAasI IeATeJIbHOCTD.

- TIOHMMAaTh ¥ HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TPUHUMATh IIeJIM COBMECTHOHW JIESATEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJAMHUPOBATH JCUCTBUS IO
€e¢ JIOCTIDKCHHUIO: COCTaBJIATH IUIAH JICHCTBHIA,
pacnpenensiTh poJid ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPAMHHUPOBATb U BBHINOJHATH paboTy B

YCIOBUSAX pealibHOTO, BUPTYaJILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYIIECTBISITh IO3UTUBHOE CTPATETMUYECKOE

MOBEJICHNE B PA3JIMYHBIX CUTYalUsIX, MPOSBIIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
OBJ1ajileHUe YHUBEPCAIbLHBIMHU PEryJsITUBHBIMHU
JelCTBUSIMH:

I') NPUHATHE ce0s1 U APYTHX JIIOIe:

- MPUHUMATh MOTHUBBI U apT'yMEHTHI IPYTUX JTIOACH
MIPU aHATU3€ PE3YyNIbTATOB JESITENLHOCTH;

- IpU3HaBaTh CBOE MPAaBO M MPaBO JIPYrUX JHOJAEH
Ha OIIHUOKH;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MU C
TIO3MIIMH IPYTOTO YEJIOBEKa;

- yMeTb IUIAHUPOBATb U  BBINOJHITH XUMHUYECKUH  3KCIIEPUMEHT
(mpeBpallleHHsT OpPraHWYEeCKUX BEIIECTB IIPU HAarpeBaHUM, IOJydEHHE
ATUJIEHA M U3YyYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEaKLUU Ha alibJErHjbl,
KpaxMas, YKCYCHYIO KHUCJIOTY; JeHaTypauus O€JKOB IpU HarpeBaHUH,
[BETHbIE pEaKIUH OEIKOB; NPOBOAUTH pEaKIMM HOHHOTO OOMeHa,
OTIPENENATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEeaKIIUU Ha Ccyab(dar-,
KapOoHaT- M  XJIOPHJI-aHUOHBI, Ha KATHOH AaMMOHHS;  pelaTh
JKCIIEpUMEHTaJbHbIe 3afaun 1o Temam "Meramisl" u "Hemeramnel") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacCHOCTH MpH OOpalleHUuu C
BELIECTBAMU U J1A0OpaTOPHBIM O00OPYIOBAaHUEM; MPEACTABIATh PE3yIbTAThI
XMMHYECKOTO IKCIIEPUMEHTa B (popMe 3aIuCH YpaBHEHHH COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB




OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIbl,
pecypcochepex
SHHUIO,
MPUMCHSITh
3HaHUs 00
W3MCHCHUN
KITUMarTa,
TIPUHITATIBI
OEepEeKITUBOTO
MIPOU3BO/JICTRA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

B o0s1acTH 3K010rMYE€CKOr0 BOCTIMTAHUS:

- c(hopMHUPOBAHHOCTH SKOJOTUYECKON KYIbTYPHI,
[NOHMMAaHHUE BIIMSHUSA COLUAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHUE  IPUPOJHOM U
COLIMANIBHOM  Cpellbl, OCO3HAHME IJI00AJIBHOTO
XapakTepa 3KOJOTHYECKUX Ipo0iieM;

- INIAHUPOBAHUE WM OCYLIECTBICHUE JICUCTBUH B
OKpYXKalolllel Cpelle Ha OCHOBE 3HAHUA LIeJIer
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HEINPUATHE JCUCTBUN, IPUHOCAIINAX
BpE€Jl OKPYXKAIOIIEH Cpeae;
- yMEHUE MPOrHO3MpPOBaTh HEOIATONPUATHBIE

AKOJIOTUYECKHUE TOCIE/ICTBHS TMPEATPHHUMAEMBIX
JNENCTBHMN, MPEAOTBPAIATh UX;

- paciupermne OIIBITa
9KOJIOTUYECKOM HAMPaBICHHOCTH;
- OBJIaJICHHE HABBIKAMHU Y4EOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COLMAITLHOM
JIeSITeILHOCTH;

JCATCIIBHOCTHU

- chopMupoBaTh MPEACTABICHUS: O XUMHYECKOH  COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJM XMMHHU B TNO3HAHUU SIBIICHHUI
npupobl, B (HOPMHUPOBAHMHM MBIIUJICHHS W KYJAbTYpPhl JIUYHOCTH, €€
(yHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOM JUIsl PEIIEHUs IPAKTUUECKUX
3aa4 M HKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO H
MIPUPOJIHOM CpelIE;

- yMeTh cOOII0AaTh MpaBuiia SKOJOTUYECKHU 1€1€CO00pPa3HOro MOBEACHUS B
ObITY U TPYHAOBOW JESITEIBHOCTH B LIEISIX COXPAHEHMsSI CBOETrO 3/I0POBBS U
OKpYXKalolllel MPUPOJHOW CpEelbl; YYUTHIBATH OMACHOCTH BO3IACHCTBUS HA
JKUBBIE OPraHU3MBI OIIPEAEIICHHBIX BELIECTB, MOHUMAas CMBICI ITOKA3aTest
IIPEAEIBHON JOIYCTUMOM KOHIIEHTPauU
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Bun gestenpHOCTH

[IpodeccronanbHbIE KOMIIETEHITUH, COOTBETCTBYIOIINE BHIAM
JIEATEIIbHOCTH

DKCIutyaTanus u
TEXHUYIECKOE
oOciry>)xnuBaHue
(byHKIIMOHATIBHOTO
o0opynoBaHus,
IIOJIE3HOM HArpy3KH
0eCIUIOTHOTO
BO3/IYIIIHOTO CyJHa,
CHCTEM TIepe/iaud U
00paboTKH
nH(pOpMaLUU, UHBIX
AIIEKTPOHHBIX U
M(POBBIX CUCTEM, a
TaKXe CUCTEM
KPETUICHHSI BHEIITHUX

Ipy30B

IIK 1.1. OcymiecTBasATh TEXHUYECKYIO IKCILTyaTaIHIO
(yHKIMOHATBHOTO 000PY/I0BAHUS, CUCTEM PETHCTPAIIUH TTOJIETHBIX
JIAHHBIX, cOOpa U nepeaayn nHPOPMAaIIHH.

ITK 1.2. OcymiecTBasTh TEXHUYECKYIO IKCILTyaTaIuio cucTeM GoTo- U

BHJICOCHEMKH, CUCTEM CIIELUATHU3UPOBAHHOTO HABECHOTO
000pyI0BaHNUs, CUCTEMbl MOHUTOPUHTA 36MHOM MOBEPXHOCTH U
BO3JIyITHOTO MPOCTPAHCTBA, a TAKXKE CUCTEM KPETJICHUS! BHEIIHETO

rpy3a.

[IK 1.3. OcyiecTBisiTh BEAECHUE IKCITyaTallMOHHO TEXHUYECKON
JOKYMEHTAIUH.

IIK 1.4. OcymiecTBasaTh 00pabOTKy JaHHBIX, TOJTYYEHHBIX OT
(YHKIIMOHATIBHOTO 000PYAOBAHMSI, CUCTEM PErHCTPALIMH TTOJIETHOM
uH(bOpMaIIUK, C LIEIbI0 COONI0IeHUs TPEOOBAHHI BO3AYILIHOTO
3aKOHOJATENHCTBA B 001acTH oOecneueHrs 6e30MacHOCTH MOJIETOB.

IIK 1.5. OcymectBasaTs 06paboTKy MH(pOpPMALIUK, TOJTYIEHHOH OT
cucteM (hOTO- ¥ BUACOCHEMKH, CHCTEM CIICIHATH3UPOBAHHOTO
HaBECHOT'0 000pyI0BaHMs, CUCTEMbl MOHUTOPHHTA 36MHOM
MOBEPXHOCTHU U BO3/YIIHOTO NMPOCTPAHCTBA, CHCTEMATU3UPOBAThH
HOJIy4E€HHBIE JaHHBIE U OPraHU30BHIBATh UX XpaHEHHE.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O6beM TUCUUIIMHBI U BUJIbI YYEOHOU JeATEIbHOCTU

Bua yueOHo# paGoThl

O0BbeM yacoB

BCET'O 78
O0bem paGoThl BO B3aUMO/I€HCTBUH ¢ MPenogaBaTeiemM 68
B TOM YHUcJIe€!
nmabopaTopHbIe PabOTHI 12
MPAKTUYECKHUE 3aHATUS 24
Jlpyrue Buapl yueOHbBIX 3aHITHHA 32
KypcoBasi pabota (poekr) (eciu npedycmompeno) | =mmmmm—-
B ToM uucisie B popme NpakTHUYECKO MOAT0OTOBKH 10
IIpo¢deccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHUE (COLEePIKAHUE 10
NMPUKJIAJTHOTO MOYJIfA)
Camocmoamenvnana paboma odyuarouwiezoca (6ceco) -
HToroBnblii KOHTPOJIb 3a4eT
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2.2. TeMaTH4eCKHH IJIAaH U COAEP/KaHUE IMCUUIIMHBI

HaunmeHoBaHue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U Po¢ecCHOHAIBHO- O6bem Mara ®opmupyemMble
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOH | YacoB KOMIIeTeHII UM
MOAYJIb (PH HAJIMYHMH)
1 2 3 5
Paszgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. OcHoOBHOe coep:KaHue 4
CrpoeHue aToMOB Teopernueckoe odyuenue 2
XUMHUYECKUX
SIEMEHTOB H CoBpeMeHnHas MOJieb cTpoeHust atToMa. CHMBOJIMYECKUIN SI3bIK XUMUHU. 1
npupoaa XUMUYECKUH dJIeMeHT. DIIeKTpOHHas KoHpurypanus aroma. Knaccudukanus
XIMITICCKOH cBszy | XAMHAYECKHX DIIEMEHTOB (8-, P-, d-31eMeHTbI). BaneHTHbIE SIEKTPOHBL.
= OK 01
BaneHnTHOCTh. DJEKTPOHHAS MPUPOJIa XUMUUECKON CBSI3H. 1
DIEeKTPOOTPUIIATEIILHOCTh. BUIbI XUMHUUECKOW CBSI3U (KOBaJICHTHAs, MOHHAS,
MeTaJUTMYecKas, BOJOPOAHAs) U CITOCOOBI ee 00pa30BaHUs
IIpakTHYecKHe 3aHATHS 2
Peurenue 3aganuii Ha UCIOJIB30BAHNE XUMHUUYECKON CHMBOJIMKY U HA3BaHUU 1
COEIMHEHU I 1I0 HOMEHKJIAType MEKIYHAPOJHOTO COK3a TEOPETUUYECKOUN U
MPUKIIAHON XMMHUU U TPUBUAJIbHBIX Ha3BAHUM Ul COCTABIECHUS XUMUYECKUX
(dhopMyI AByXaTOMHBIX COEUHEHUN (OKCUIOB, CYab(UIOB, THAPUIOB U T.I.) U
JPYIUX HEOPraHMYECKUX COCUHEHUN OTAEIbHBIX KJIACCOB.
Pemenue 3agannii Ha UCTIOJIB30BAHNE XMMHUYECKON CUMBOJIMKH U HAa3BaHUM 1

COEIMHEHUH 110 HOMEHKJIaType MEKyHapOIHOTO COI03a TEOPETUYECKON U
MPUKIIAJHON XMMUU U TPUBHAJIBHBIX HA3BAaHUM JUIS COCTABICHHUS] XUMHYECKHX
(opMyn IBYXaTOMHBIX COETMHEHUN (OKCUI0B, CYIb(UI0B, THAPHUJIOB U T.II.) U
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JIPYTUX HEOPTaHUYECKUX COEIMHEHUHN OTAENIbHBIX KJIaCcCOB.

Tema 1.2.

[Tepuoanueckuii
3aKOH U Ta0iauIa
.. MenneneeBa

OcHoBHOe coepkaHue

HpaRTuquRne 3aHATUSA

[Iepnoanueckas cucrema xumudeckux snemenToB [I.1. Menzaeneesa.
®usnueckuit cmeici [lepuoanueckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU
MIPOCTBIX U CJIOKHBIX BEUIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMHUYECKOTO
anemenTa B [lepuonnueckoi cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona J[.1. Menaeneesa. [Iporno3er .M. Menneneena.
OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

PemieHne NpakTHKO-OPMEHTHPOBAHHBIX TEOPETHYECKUX 3aaHUI
(mpakTHYecKasi NOAr0TOBKA) Ha XapaKTEPUCTUKY XUMHUECKHUX PJIEMEHTOB
«Metamnieckue / HeMeTaJUTMYECKHE CBOMCTBA, AIIEKTPOOTPUIIATEIILHOCTh
XUMHUUYECKUX AJIIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOCHUEM U
MOJIO)KEHUEM B IEPUOANYECKON CUCTEME XUMHUUECKUX 351eMeHTOB J[. 1.
MenneneeBay JiIsl JOPOKHBIX U CTPOUTEIBHBIX MallvH. (TI0 pekoMeHaanusm [IM)

OK 01

OK 02

Pa3znen 2. XumMmuyeckue peakumu

12

Tema 2.1. Tunel
XUMHAYECKUX
peakuuin

OcHOBHOE cojlep:KaHue

Teoperuyeckoe o0yueHue

OK 01

KJ'IaCCI/I(l)I/IKaI_[I/IH W TUIIbI XUMHWYCCKUX peaKum?I C Y4aCTUCM HCOPIraHUYICCKUX
BCIICCTB. CocraBienne ypaBHCHI/Iﬁ peaKHI/Iﬁ COCINHCHUS, pa3JIOKCHUA,
3aMCIICHHNA, O6MCH8., B T.4. peaKHI/Iﬁ TOpCHHs, OKUCICHHA-BOCCTAHOBJICHUS.

KJ'IaCCI/I(I)I/IKaI_[I/IH W THUIIBI XUMHWYCCKHUX peaKHI/Iﬁ C Y4aCTUCM HCOPIraHUYICCKUX
BCIICCTB. CocraBicHue ypaBHCHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHU,
3aMCIICHUS, O6MeHa, B T.4. peaKHI/Iﬁ TOpCHUs, OKUCIICHUA-BOCCTAHOBJICHUS.
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HpaKTI/I‘leCKaH noAroroBKa Ha K.]'IZICCI/I(l)I/IKaIII/IlO U THIIbI XUMHYCCKHX
peaKum‘/i Y4acTBYIOIIMX HA 3aBOJA0B U3IOTOBJICHUA NOPOKHBIX H
CTPOMTEJIBHBIX MAIIIMH.

YPaBHeHI/Iﬂ OKHCJICHUSA-BOCCTaHOBJICHUA. CTeneHb okuciieHus. OKUCIUTENb U
BoccTaHOBHUTEIL. COCTaBJICHHUE U YpaBHUBAHHUEC OKUCIIUTCIIBHO-
BOCCTAaHOBUTCIBHBIX peaKHI/IfI MCTOAOM BJICKTPOHHOI'O Oamanca. OKHUCIUTEIBHO-
BOCCTAHOBHUTCJIbHBIC PCAKIINHN B IIPHUPOAC, MPOU3BOJACTBCHHBIX ITPOLECCaAX U
KU3HCACATCIIBHOCTH OPraHU3MOB.

YPaBHCHI/Ifl OKHCJICHUSA-BOCCTaHOBJICHUA. CTeneHb okuciieHus. OKUCIUTENb U
BoccTaHoBHUTEIL. COCTaBJICHUE U YpaBHUBAHHUEC OKUCIIUTCIIBHO-
BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ MCTOOOM JJICKTPOHHOI'O 6ananca. OKHCIIMTEILHO -
BOCCTAHOBHUTECJIBHBIC PCAKINH B IIPUPOJAEC, TPOU3BOACTBCHHEIX ITpOLECCaX U
KU3HCACATCIBHOCTH OPraHU3MOB.

Pemenne npakTHKO-OPMEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHUI
(mpakTHyecKasi NOATOTOBKA) Ha OKUCIUTEIbHO-BOCCTAHOBUTEILHBIEC PEAKIINH B
MIpHUPO/ie, MPOM3BOJICTBEHHBIX MIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB
MOBEPrIlNe BIUSHUIO BBIOPOCOB BBIXJIOMHBIX Ta30B JOPOKHBIX M CTPOUTEIBHBIX
MaluH.

Pemenne npakTHKO-OpMEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHUI
(npakTHyecKasi MOArOTOBKA) HA OKUCIUTEbHO-BOCCTAHOBUTEIILHBIEC PEAKIINH B
MIpHUPO/ie, TPOU3BOJCTBEHHBIX MIPOLIECCaX U KU3HEAEATEIbHOCTH OPTraHU3MOB
MOBEPrIINe BIUSHUIO BBIOPOCOB BBIXJIOMHBIX T'a30B JOPOXKHBIX U CTPOUTEIBHBIX
MalluH.

IlpakTHYeckue 3aHATHSA

KoandecTBeHHbIe OTHOIIEHUS B XUMHU. OCHOBHBIC KOJIMUYCCTBEHHBIC 3aKOHEI B
XHUMHUHU U pACYCTHI 110 YPAaBHCHUAM XUMHUUYCCKUX peaKHHﬁ. Moub Kak eIuHUIa
KOJINYCCTBA BCIICCTBA. MOJ'I}IpHa}I Macca. 3aKOHBI COXPAaHCHUS MACCBI U DHEPTUU.
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3akoH ABoraapo. MoJsipablii 00bem razoB. OTHOCUTEIbHAS IIJIOTHOCTD T'a30B.
Pacuerrs! no YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ C UCIIOJIb30BAHUEM MACCHI,
o0bemMa (HOpMalbHBIC YCIOBHS) Ta30B, KOJMYECTBA BelllecTBa. Pemenne
NMPaKTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aaHuil (MpaKTHYeCcKasl
HO}IFOTOBKa) Ha BJINSIHUA OCHOBHBIX KOJIMYECTBCHHBIX 3aKOHOB XUMUH B
HU3TrOTOBJICHUU JOPOKHBIX U CTPOUTCIbHBIX MAIllVH.

KonuuecTBeHHbie OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B
XHUMUU U PacyeThl IO YpaBHEHUSIM XUMUUYECKUX peakiuidi. MoJib KaK euHuIa
KoJM4ecTBa BenlecTBa. MossipHast Macca. 3aKOHbBI COXPaHEHMsI MacChl U SHEPTUH.
3akoH ABoraapo. MomsipHblil 00beM ra3zoB. OTHOCUTENbHAS INIOTHOCTD T'a30B.
PacueTsl o ypaBHEHUSIM XUMUYECKUX PEAKITUN C UCTIOJIH30BAHUEM MAaCCHI,
00beMa (HOpMaJTbHBIC YCIIOBHUS ) TA30B, KOJMYECTBA BemiecTBa. Pemenue
NMPAKTUKO-OPHUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHNH(NMpaKTHYecKAast
NMOAr0TOBKA) HA BIUSHUS OCHOBHBIX KOJMYECTBEHHBIX 3aKOHOB XUMHUH B
M3TOTOBJIEHUH JTIOPOKHBIX U CTPOUTEIBHBIX MAILIHH.

Tema 2.2.
DIIEKTPOJIUTHYECKAS
JUACCOIHAINAS 1
HOHHBIA 00MeH

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Teopust 37eKTpOIUTHYECKON AuccoMannu. MoHbl. DIEKTPOIUTHI,
HEIJICKTPOJIUTHI. Peakiuu noHHoro ooMeHna. CocTaBiieHHE peaKIii HOHHOTO
oOMeHa IyTeM COCTaBJICHUS MX TOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.
IIpakTHYecKasi MOJArOTOBKA Ha CO/IePKAHUE 3JIeKTPOJIUTOB HA 3aBOI0B
H3TrOTOBHUTEJISI IOPOKHBIX M CTPOUTEIBLHBIX MAIIIMH.

CocraBienue peaKI_II/Iﬁ HOHHOTO 0OMeHa IIyTEM COCTABJICHUA UX ITOJIHBIX U
COKpalll€CHHbIX HOHHBIX ypaBHeHHﬁ. KuncnoTHO-0CHOBHBIE PCaKIuu. SaﬂaHI/Iﬂ Ha
COCTAaBJICHHUEC NOHHBIX peaKI_II/Iﬁ

JlabopaTopHble 3aHATHS

OK 01

OK 04
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JlaboparopHas padota “Tunsl xXumuueckux peakiuii”. MiccienoBanue THNIOB (110
COCTaBY U KOJIMYECTBY UCXOJHBIX U O0OPa3yIOLIMXCsl BEIIECTB) U IPU3HAKOB
XUMHYECKUX peakiuid. [TpoBeaeHne peakiiiii HOHHOTO 0OMEHa, OTpeIeIeHUE
Cpebl BOJHBIX PACTBOPOB. 3a/laHKsI Ha COCTABICHHE HOHHBIX PEaKIIHMiA

JlaboparopHas padota «Tumbl XuMUYECKUX peaknuiy. McciienoBanue THIIOB (110 1

COCTaBY M KOJIMYECTBY HCXOJHBIX U 00Pa3yIOIIUXCS BEIIECTB) M IPU3HAKOB

XUMHUECKUX peakuuid. [IpoBenenmne peakunii HOHHOTO 0OMeHa, OIpeesIeHNe

Cpeabl BOJHBIX PAaCTBOPOB. 3a/laHMsI HA COCTABIICHHE HOHHBIX PEaKIIHiA
KonTpoabHasn «CTpoeHne BelecTBa 1 XUMHYECKHE PeaKInm» 2
padora Ne 1
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHoOBHOE coiep:KaHue 4 OK 01
Knaccuduxkarnus, OK 02
HOMEHKIATYPA H Teoperuyeckoe o0yueHue 2
cTpocHHe [peamer Heopranuueckoit xumuu. Kinaccudukaiys HEOPraHnIeCKMX BEIECTB. 1 IIK' 1.2
HCOPTaHHICCKIX [IpocTeie u cnoxHbIe BenecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIMIECTB (OKCHUIBI, o
BEIICCIB THJIPOKCHUJIBI, KUCIIOTBI, COJM). B3aMOCBS3b HEOPraHMYECKMX BEIIECTB. '

ArperaTHble COCTOSIHUS BemecTBa. Kpucramimueckue u aMmop(dHbIe BelecTsa.

THIBI KPUCTAJUIMYECKHUX PEIICTOK (ATOMHAs, MOJICKYJISIpHAsS, HOHHAS,

MeTaJUTHYecKas).

3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMICCKON 1

peleTKy. 3aBUCUMOCTh XUMUYECKON aKTHUBHOCTH BEILIECTB OT BUJa XMMUUYECKON
CBSI3U U THIIA KPUCTAJUINYECKOH perieTku. [IpuunHbel MHOrooOpas3us BEeLecTB.
PemeHue nNpakTuKO-OpMEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHU I
NpaKTHYecKasi NOAr0TOBKA) HA BIMSIHUE HEOPIraHUYECKUX BEILECTB MPH
M3TOTOBIICHUH JJOPOKHBIX U CTPOUTEIBHBIX MAIlIUH.
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HpaRaneCRne 3aHATUSA

Homenknatypa HeopraHM4ecKHX BEIIECTB: Ha3BaHUE BEILECTBA UCXOIS U3 UX
XUMUYECKOH (POPMYIIBI UIIH COCTABICHUE XUMUIECKOU (POPMYITBI HCXOIS U3
Ha3BaHMs BelecTBa o MexayHapoanol (MIOITAK) wiu TpuBuansHOM
HOMEHKJIaType.Pemenue npakTHyecKux 3a1aHuii 1Mo Kiaccu(ukanuu,
HOMEHKJIATYpe U XUMUYECKUM (POpMyJIaM HEOPraHUYECKUX BELECTB PA3IUYHBIX
KJ1acCOB (yrapHbli Ta3, yrieKUCIHbIi Ta3, aMMHaK, rallieHasi U3BECTh, HeralleHast
U3BECTb, MUTHEBAS COJIA U IPYT'HX): Ha3bIBaTh U COCTABIATH (DOPMYJIBI
XMMHMUYECKUX BEIIECTB, ONPEAEIATh NPUHAUIEKHOCTh K Kiaccy. MicTouHuku
XMUMHUYECKON nH(pOopMaIuu (CpecTB MaccoBoi nHpopMaluu, cetb UHTepHeT u
npyrue). [louck nadopmanny no Ha3BaHUSIM, UACHTUPUKATOPAM, CTPYKTYPHBIM
¢dopmynam. IlpakTHyeckass NOAroTOBKA Ha cOJAepKaHUE HEOPraHUYeCKUX
BellleCTB Pa3JIMYHBIX KJIACCOB MPU M3rOTOBJIEHUM 10POKHbBIX U
CTPOUTEIbHBIX MAIIMH.

HomeHknaTypa HeopraHHUECKUX BEIIESCTB: HA3BaHUE BEIIECTBA UCXOMS U3 UX
XUMUYECKOH (POPMYITBI MJIH COCTABICHUE XUMUIECKOU (OPMYITBI UCXOIS U3
Ha3BaHu BemecTBa o MexayHapoaaoi (MIOITAK) unu TpuBuansHOM
HOMEHKJaType.PemeHne mpakTHyeckux 3a1aHuii 1Mo KiiacCu(puKanum,
HOMEHKJIATYpE ¥ XUMHUYECKHM (pOpMysIaM HEOPraHUYEeCKUX BEUIECTB PA3INIHBIX
KJ1accOB (YrapHbIii ra3, YIrIIeKHCIIbIN Ta3, aMMHaK, TalllcHasi U3BECTh, HETallIeHas
W3BECTh, IUTHEBAs COJIa M IPYTUX): HA3bIBATh M COCTABIIATH (DOPMYITBI
XUMUYECKUX BEIECTB, ONPEACISITh MPUHAIICIKHOCTD K Kiaccy. McrouHnku
XUMUYECKOH nH(pOopMaIu (CpeacTB MaccoBOM HHPOpMaIuy, ceTh MIHTEpHET U
npyrue). [louck nHPpOpMALIUK 110 Ha3BAHUAM, UICHTU(UKATOPAM, CTPYKTYPHBIM

bopmynam

Tema 3.2. ®usuko-
XUMHAYECKUE
CBOMCTBA

OcHoBHOE coaepkaHue

Teopernueckoe o0yuenune

OK 01

OK 02
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HEOPraHUYECKUX
BEILIECTB

Mertamnel. O0ume gpusnyeckre u XuMUIeckue cBoiicTBa MeTayuioB. CriocoObl
MOJIy4eHHUsl. 3HaYeHNE METAIJIOB U HEMETAJIOB B IPUPOJIE M KU3HEACATEIILHOCTH
YeJoBeKa U opranu3mMoB. Kopposust MeTaioB: BHIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METaJUIOB OT KOppo3uu. PellleHne NpakKTHKO-OPHEHTHPOBAHHBIX
TeopeTHYeCKMX 3a/JaHuii (MpaKTHYecKasi MOAroTOBKA) Ha COJECpP)KaHUE
METaJUIOB KOTOPBIE MOIBEPTAIOTCS KOPPO3HHU UCTIONIE3YEeMOTr0 000PYAOBaHUS ISt
MPOBEPKU LETOCTHOCTH JOPOKHBIX U CTPOUTENBHBIX MAILIMH. (110
pexomenxanusam ITM)

Mertamnbsl. O6uue ¢puznyeckue 1 XuMU4eckue cBoicTBa MeTaysioB. CriocoOsl
MOJIy4yeHusl. 3HaYeHHe METAJUIOB U HEMETAJIOB B PUPOJIE U KUZHEACATEIbHOCTH
4esloBeKa U oprann3mMoB. Koppo3ust MeTaioB: BUIbI KOPPO3UHU, CLIOCOOBI 3aIIUTHI
METaJJIOB OT KOppo3uH. PelieHne NnpakTHKO-OPUEHTHPOBAHHBIX
TeOpeTHYECKHUX 3aJaHuil (MPAKTHYeCKasi MOAr0TOBKA) HAa COJICpKAHUE
METaJJIOB KOTOPbIE MOIBEPratoTCs KOPPO3UHU UCIOIb3yEMOro 000pyI0BaHuUS IS
MIPOBEPKHU LETOCTHOCTU JOPOKHBIX U CTPOUTENBHBIX MAIIMH. (10
pexomenxanusam ITM)

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIEeCTB (OKCUIOB,
TUAPOKCHUJIOB, KHCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
MIPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHUMN, BBICIINX OKCUIOB U THIPOKCUIIOB

XuMHYecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHNM4YE€CKHUX BCIICCTB (OKCI/IIIOB,
TUAPOKCHUOOB, KUCJIOT, coJieli u ,I[p) 3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB
IIPOCTBIX BCIICCTB, BOAOPOJHBIX COGHHHGHHﬁ, BBICINUX OKCHUIAOB U THAPOKCHAOB

IlpakTHyeckue 3aHATHSA

CocraBneHue ypaBHEHUH XUMHUUECKUX PEAKLUI C yYaCTHEM IPOCTBIX U CI0XKHBIX
HEOPraHMYECKUX BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB,
HEMETaNIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPIAHUUECKUX KHUCIIOT, OCHOBAaHUH U
aM(pOTEPHBIX THAPOKCHJIOB; HEOPTAHUUECKUX COJIEH, XapaKTepU3YIOLIUX UX

I1K1.1
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cBolicTBa. PelieHHe NPaKTHKO-OPHEHTHPOBAHHBIX TEOPEeTHYECKUX 3aaHUH
(mpakTH4ecKasi NOATOTOBKA) Ha CBOICTBA, COCTAB, IOJIy4€HHE U O€3011aCHOE
WCIOJIb30BAHNE BAXKHEHIINX HEOPraHMUECKUX BEIIECTB B OBITY U MPAKTHUECKOM
JeSITEIbHOCTH YEJIOBEKa

CocraBieHre ypaBHEHUN XUMHUYECKUX PEAKIUI C yUaCTUEM IPOCTBIX U CIOMKHBIX
HEOPraHMYECKHUX BEIIECTB: METAJIOB M HEMETAJLIOB; OKCUI0B METAJIOB,
HEMETAIIJIOB U aM(POTEPHBIX JIEMEHTOB; HEOPTaHUUECKUX KUCIIOT, OCHOBAaHUM U
amM(pOTEPHBIX THIPOKCHUJIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX
cBolcTBA. PelieHne NPpaKTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUI
(mpakTH4ecKasi MOATOTOBKA) Ha CBOMCTBA, COCTAB, NOJIy4€HHE U O€3011acHOe
HCI0JIb30BAHNE BAXHEUIIINX HEOPraHNUECKUX BEIIECTB B OBITY U IPAKTHUYECKOMN
JESATETbHOCTH YEJIOBEKA

Tema 3.3.
Wnentuduxarms
HEOPraHMYeCKUX
BEIIECTB

OcHoBHOE conepxaHue

JlaGopaTopHble 3aHATHSA

JlabopaTtopHnas pabora «aeHTHhUKAINSA HEOPraHUISCKUX BEIIECTBY. Pemenue
AKCTIEPUMEHTAIBHBIX 33124 110 XUMHUECKUM CBOHCTBaM METAJUIOB M HEMETAJIIIOB,
10 PacIo3HABAHMIO U TIOTYYCHHIO COSTMHEHHUI METAJNIOB M HEMETAJIIIOB.
WnenTudukanms HEOPraHUIECKUX BEUIECTB C HCIIOJIb30BAaHHEM UX (DU3UKO-
XUMUYECKUX CBOWCTB, XapaKTEPHBIX KAYECTBEHHBIX peakiuii. KauecTBeHHbIE
peakiuu Ha cyabdar-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHSI.
IIpakTHyeckas MOAroTOBKA HAeHTH(UKAIIMS HEOPTAHNYECKUX BEIeCTB €
HCNOJIb30BAaHHEM HX (PU3HKO-XHMHUYECKHX CBOCTB, XapaKTePHbIX
KAa4eCTBEeHHBbIX PeaKINii Ha 3aBO/IaX U3rOTOBUTEJISI MAIINH.

JlaboparopHas pabota «nenTudukanys HeopraHM4YeCKUX BellecTBy». Pemienue
AKCIIEPUMEHTANIbHBIX 33/a4 110 XMMUYECKUM CBOKMCTBAM METAJJIOB U HEMETAIIIOB,
10 PACTIO3HABAHUIO U MOJTYYCHHUIO COSAMHEHUN METANIOB U HEMETAJUIOB.
Nnentuduxaiis HEOPraHMYecKUX BEUIECTB C UCIIOJIb30BaHUEM UX (DPU3HKO-

OK 01

OK 02

OK 04

IIK 1.3
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XUMHUYECKUX CBOMCTB, XapaKTEPHBIX Ka4eCTBEHHbIX peakuuii. KauecTBeHHbIE
peaknuu Ha cynabgar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHS

KonTpouabHnasn CBoiicTBa HEOPraHN4YeCKUX BellecTB 2
padota Ne 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BellleCTB 24
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccudukanus,
cTpoeHue u Teopernyeckoe o0yueHue 2
HOMCHKIATYpa XUMHYECKOE CTPOEHHUE KaK MOPSI0K COETUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO
OpraHniecKux X BaJIeHTHOCTH. OCHOBHEBIE TTOJIOKEHHUS TCOPHUU XUMHUUYCCKOI'0 CTPOCHUS
BEILCCTB oprannueckux coeauHeHuid A.M. bytnepoBa. YriepoaHblii ckejaeT opranundeckon
MOJICKYIJIBI. 3aBHUCHUMOCTD CBOMCTB BCIICCTB OT XMUMHNYECKOTO CTPOCHUA MOJICKYJI.
N3omepust u n3oMepsl.
[Tonsatue o ¢pyHKIIMOHATBHOM rpymiie. Panukan. [TpuHIUel Kiaccupukammm
OpraHUYECKUX COeAMHEHUN. MexTyHapo1Hasi HOMEHKJIATypa U MPUHIUIIBI
HOMEHKJIATypbl Oprannyeckux coearneHuil. [lousrue 06 azorcoaepxamunx
COEIMHEHUSX, OMOJOTNYEeCKH aKTUBHBIX BelllecTBax (yrieBojax, xKupax, oenkax u
Ip.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUAX (MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO)
IIpakTHYecKkne 3aHATHS 2
Homenknatypa opraHu4ecKuX COeTUHEHHUI OTAETbHBIX KI1acCOB (HACHIIICHHEIE, 1

HEHACHIILEHHbIE U apPOMaTUUYECKHE YIIIEBOAOPOAbL, CIUPTHI, (PEHOJIBI, AJIbJETUIBI,
KETOHBI, KaApOOHOBBIE KUCIOTHI U Jip.) CocTaBiieHHE NOJIHBIX U COKPAILlEHHbIX
CTPYKTYPHBIX (POPMYII OpraHUYECKHUX BEIECTB OTJEIbHBIX KJIACCOB, UCIIOJIb3Ys
UX Ha3BaHUs 110 CUCTEMAaTUYeCKON U TPUBUAIBHOM HOMEHKJIAType (3THIICH,
alleTUWIEH, IIMLIEPHH, PeHo, GopMalbIerul, yKCycHast KUCI0Ta, MIIULUH).
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HpaKTI/I‘leCKaH MOATrOTOBKA HAa COACPKAHUEC OPTraHUYECCKUX coeIMHEHHH HA
3aB0Jax M3roroBuTe/idd MalnuH.

Pacuerts! npocTeiiiieil popMysbl OpraHu4eCKO MOJIEKYJIbl, UCXOS U3
3JIEMEHTHOTO cocTaBa (B %). PelieHne NnpakTHKO-0pHEHTHPOBAHHBIX
TEOpPeTHYECKHUX 3aIaHUH (IPAKTHYeCKas MOAr0TOBKA) HA COJECpKaAHUE
OPraHNYECKUX COCIMHEHMM Ha 3aBOJaX U3TOTOBUTEINS MAIIMH.

Tema 4.2. CBoiicTBa
OpPraHUYECKUX
COEIMHEHUU

OcHoBHOE CoA€cpiKaHue

12

Teopernyeckoe o0yueHue

PU3NKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHNN OTACIBHBIX KIIACCOB
(ocobeHHOCTH Kilaccu(UKallMKi 1 HOMEHKJIATypbl BHYTPH Kjlacca;
TOMOJIOTHUYECKUH psii U o011ast popmyina; usoMmepusi; GU3nYecKue CBOMCTBA;
XMMHYECKHE CBOMCTBA; CIIOCOOBI TOTYUYEHHUS):

— IpeJesibHbIE YTIIEBOAOPO b (AJIKaHbI M LIUKJIOANIKaHbl ). ['opeHne MeTaHa Kak
OJIMH U3 OCHOBHBIX UCTOYHHUKOB TEIJIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBA
MIPUPOJHBIX YIIIEBOJOPOA0OB, HAX0XKIEHUE B MPUPOJIE U IPUMEHEHUE AKaHOB;
IIpakTHyeckasi MOArOTOBKA HA CBOMCTBA AJIKAHOB M WX BJMSHHUSA Ha
U3rOTOBJIEHHE JOPOKHBIX U CTPOUTEIbHBIX MALIMH.

— HCIIPCACIIbHBIC (aJ'IKeHI)I, AJIKMHBI 1 aJ'IKa,I[I/ICHBI) H apOMaTHYCCKHEC
YIJI€BOAOPOABI. FOpeHI/IC aAlCeTUJICHA KaK HCTOYHHK BBICOKOTCMIIEPATYPHOI'O
IUIaMCHHU IJI1 CBAPKHU U PE3KHU MCTAJLJIIOB. HpaKTI/I'—IeCKaH noaAroToBKa Ha
CBOMCTBA aJIKAHOB M MX BJIMAHHS HA N3rOTOBJIEHHE AOPOKHBIX U
CTPOMTEJIbHBIX MAIIIMH.

DU3NKO-XUMHUYECKUE CBOMCTBA OPraHUYECKNUX COEAMHEHUN OTAEIBbHBIX KJIACCOB
(ocoOeHHOCTH KIaccu(pUKaMK U HOMEHKJIATypbl BHYTPHU KJlacca;

OK 01

OK 02

OK 04

IIK 1.4
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TOMOJIOTHYECKUH psif 1 o01mas popmyria; n3omMmepusi; Gu3nIecKue CBONCTBA;
XMMHUYECKHUE CBOMCTBA; CIIOCOOBI TIOTYUEHUS):

— IpEeJeIIbHbIE YTIIEBOAOPObI (AJIKaHbl M IUKJIOAJIKaHbI). ['opeHre MeTaHa Kak
OJIMH U3 OCHOBHBIX UICTOYHHUKOB TEIlJIa B IPOMBIIIEHHOCTH U ObITY. CBOMCTBA
IIPUPOJHBIX YIIIE€BOJOPOAOB, HAXOKICHHE B IIPUPOJIE U IPUMEHEHNE aJIKAHOB;

— HCIIPCACIIbHBIC (aJIKeHI)I, AJIKUHBbI U aJIKaI[I/IeHBI) U apOMaTUUYCCKUC
YIiaeBoaopoabl. rOpCHI/Ie AlCTUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOT'O
IIaMCHU JIA CBAPKKU U PE3KHU MCTAJLJIIOB

— a30TCO/IepXKAINE COeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
BBICOKOMOHGKYJ'IHPHI)I@ COCIUHECHU A (CI/IHTeTI/I‘—IeCKI/Ie A OHMOJIOTMYECKH-
aKkTUBHbIE). MOHOMED, OJIUMED, CTPYKTYpHOE 3BeHO. [Tonnmepusanus stuieHa
KaK OCHOBHO€ HaIlpaBJICHUE €T0 MCIIOIb30BaHMs. | eHeTHnueckas CBSI3b MEXy
KJlaccaMH Oprannyeckux coenvHeHuil. [lpakTuyeckasi moAroToBKa Ha
cBoiictBa BMC u ux BJIMSIHMSI HA M3TOTOBJIEHHE JOPOKHBIX M CTPOUTEIbHBIX
MAIIHH.

— a30TCOoIepXKaIUe COeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
BBICOKOMOJIEKYIISIpHBIE COSAMHEHUS (CHHTETUYECKUE B OMOIOTUYCCKH-
aKTHBHBIC). MOHOMED, IOJMMED, CTPYKTYpHOE 3BeHO. [lommepu3aius sTuiieHa
KaK OCHOBHOC HAIlpaBJICHUE €TO UCIIOIb30BaHus. | eHeTH4YecKas CBs3b MKy
KJIacCaMU OPraHUYECKUX COCTMHECHUHN

IlpakTHYeckue 3aHATHSA

CsolicTBa OPraHu4YCCKuX COCI[I/IHGHI/Iﬁ OTACJIBHBIX KIIaCCOB (TpI/IBI/IaJIbHaH u
MCXKAYHApOAHasA HOMCHKIIATYpad, XUMHUYCCKUC CBOﬁCTBa, CII0COOBI HOHy‘leHI/Iﬂ)Z
pEACIIbHBIC (aJ'IKaHBI u I_II/II(J'IoaJ'IKaHBI), HCIIPEACIIbHBIC (a.]'IKeHLI, AJIKMHBI 1
aJ'IKa,Z[I/IeHLI) H apOMaTUYCCKUC YTIICBOAOPOJAbI, CIIMPTHI U (peHOJ'ILI, Kap6OHOBBIe
KHUCJIOTBI U B(I)I/Ipbl, AJIbJCTHUAbI 1 KETOHBI, aMMHBI 1 aMHHOKHUCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCAUHCHU . 38.,[[8.HI/I$I Ha COCTAaBJICHHUC ypaBHeHI/Iﬁ
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XUMHUYCCKUX peaKum”I C Y4aCTUCM OPraHM4YCCKHUX BCUICCTB HA OCHOBAHWH HUX
COCTaBa U CTPOCHMUHL. HpaKanecRaﬂ MnoAroTOBKa HA XUMHYECCKHE CBOMCTBA
OpPraHu4e€CKux COQZ[I/IHeHI/Iﬁ BJIUAIOIIUX HA U3IOTOBJICHUE TOPOKHbBIX U
CTPOMTEJIBHBIX MAIlIMH.

CBolicTBa OpraHMYECKUX COEAMHEHNUN OTJIENbHBIX KJIACCOB (TpUBUANIbHAS U
MEeXAyHapoJaHasi HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI OJTYyUEHHUS]):
npeienbHble (AJIKaHbI M LHUKIOAJIKAHbI ), HEMpeIebHbIE (aJIKEHbI, aIKUHBI U
aJIKaJIneHbl) U apOMaTHYECKUE YIIIEBOIOPOAbI, CIIUPTHI U (PEHOJIbI, KapOOHOBBIE
KHUCITIOTBI ¥ 3(UPBI, albJIerH/Ibl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI. 3a/laHusl Ha COCTaBJICHUE YpaBHEHUM
XMMHUYECKUX PEaKLUi ¢ yJaCTHeM OpPraHMYeCcKHX BEIIeCTB HA OCHOBAHUHU UX
coctaBa u ctpoeHus. IlpakTuyeckasi HOArOTOBKA HA XUMU4YeCKHUe CBOICTBA
OpPraHu4YecKuX coeJMHEeHHU I BJIMSIOIMIMX HA U3rOTOBJIEeHHE TOPOKHBIX U
CTPOUTEIbHBIX MAIIMH.

CocraBiieHne cxeM peakiuil (B TOM YUCIIE M0 MPEATI0KEHHBIM LIETT0YKaM
MIpEeBpPALLEHUI ), XapaKTEPU3YIOIIUX XUMUYECKIE CBOWCTBA OPraHUUECKUX
COEIMHEHUH OTAENBHBIX KJIacCOB, CIOCOOBI MX MOJyYeHHs U Ha3BaHUE
OPraHMYEeCKUX COCTUHEHUH N0 TPUBUAIBHOW WJIM MEXIYHAPOTHOM
CUCTeMaTU4YeCKOil HoMeHKJIaType. PellieHre NpaKTHKO-OPHEeHTHPOBAHHBIX
TeOpeTHYEeCKUX 3aJaHuil (MPaKTHYeCKas MOAr0TOBKA) HAa CBOICTBA
OpPraHUYECKUX COCAUHEHUN OT/IEIbHBIX KJIACCOB MPU U3TOTOBJICHUN MAIIKH.

CocraBiieHue cxeM peakiuil (B TOM YMCIIE M0 MPEAI0KEHHBIM LIETI0YKaM
MIPEeBPALEHUI ), XapaKTEPU3YIOIIUX XUMUYECKIE CBOWCTBA OPraHMUECKUX
COEIMHEHUH OTAENBHBIX KIaCCOB, CHOCOOBI MX MOTYYCHUS U Ha3BaHHUE
OpPraHUYECKUX COCAMHEHUI M0 TPUBUAIBHOMN WM MEXTYHAPOIHOMN
CUCTEMaTUYECKOW HOMEHKIIaType. PelieHne NpakTHKO-OPHEHTHPOBAHHBIX
TeopeTHYeCKHUX 3a/IaHuil (MpaKTHYecKasi MOAr0TOBKA) HAa CBOMCTBA
OPraHWYECKUX COCIMHEHHUI OTIAENbHBIX KJIACCOB MPHU U3rOTOBICHUU MAIIUH.
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JlabopaTopHasi pabora

JlaGopatopHas pabora “IIpeBpalieHuss OpraHMUECKUX BEIIECTB MPU HarpeBaHUH'".

IlosrydeHune 3TuIEHA U U3YYEHUE €ro CBOMCTB. Mo1eInpOBaHue MOJIEKY U
XMMMUYECKUX MPEBpAICHUI Ha IpUMEpE 3TaHa, STUIIEHA, alleTUJIeHa U Jp.

JIaGopatopHas padota “IIpeBparmieHust OpraHMYECKUX BEIIECTB MPH HarpeBaHUM'".

IlosrydeHune 3TuIEHA U U3y4YEHUE €ro CBOMCTB. Mo1eInpOBaHue MOJIEKYI U
XMMMUYECKUX MPEBpAIlCHU Ha IpUMeEpe dTaHa, STHIIEHA, alleTUJIeHa U Jp.

JlaboparopHas padota “IIpeBpaiieHust OpraHuYeCKUX BEIECTB IPU HarpeBaHuu".

ITosrydeHune 3TuIeHA M U3y4EHHUE €ro CBOMCTB. MoenupoBaHnue MOJIEKYI U
XMMHMUYECKUX MPEBpAIleHU Ha IpUMEpe dTaHa, STHIIEHA, alleTUIIeHa U Jp.

JlaboparopHas padota “IIpeBpaiieHuss OpraHMYeCKUX BELIECTB IIPU HarpeBaHuu".

[Tonyuenue 3TUIEHA U U3YUYEHUE €r0 CBOMCTB. MoiennpoBaHue MOJIEKYI U
XMMHYECKUX MPEBpAIICHU Ha IpUMEpe dTaHa, STHIIEHA, alleTUIIeHa U Jp.

Tema 4.3.

Nnentnduxarus
OpPraHHYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOICTBEHHOM
JEATEILHOCTH
yenoBeKa

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

BI/IOOpFaHI/I‘{eCKI/IC COCIMHCHUA. HpI/IMCHeHI/Ie 1 OHOJIOrnYecKast POJIb YIJIEBOJOB.
Oxucienue YIJIIEBOJOB — HCTOYHHUK SHCPIrUU )KUBbIX OPTaHU3MOB. ObmacTtu
IIPpUMCHCHUA aMUHOKHUCIIOT.

[IpeBpaienus OeNKOB MUY B OpraHu3Me. buonoruueckre QyHKIMUA OCIKOB.
buosornyeckue GyHKIUM KUPOB. Pob OpraHnYecKOl XUMUH B PEIICHUN
poOJIeM MUIIEBO 6€30TaCHOCTH

Pounb oprannyeckoil XuMuu B pelieHu! MpooiieM 3HepreTudeckoi 0e30MacHoCTH,
B Pa3BUTHU MEIUIMHBI, CO3/1aHUN HOBBIX MAaTEpHaJIOB, HOBBIX HCTOYHHUKOB
SHEpruu (aJbTepHATHBHBIE UCTOUHUKHU 3Heprun). [IpakTHyeckas MoAroToBKa
POJIb OPraHNYeCcKO XMMHUH B PA3BUTHH M HUCNIOJIb30BAHUM 32BO/I0B

OK 01

OK 02

OK 04
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H3roTOBUTE/IA TOPOKHBIX U CTPOUTEJIBHBIX MAIIIUH.

OnacHocTh BO3JEICTBHSI HA AKUBBIE OPraHU3Mbl OPraHUUECKUX BEILIECTB
OTJENIBHBIX KJIACCOB (YTIIEBOJOPOIbI, CIIUPTHI, (DEHOIIBI, XJIOPOPTraHHIECKHIE
IIPOU3BOJIHBIE, AJIbJETH/IbI U JP.), CMBICII IOKa3aTels PeIeIbHO JOIMyCTUMOMN
KOHLIEHTpPALIUH.

JlabopaTopHble 3aHATUSA

JlabopaTtopHast pabota: MneHnTudukanus OpraHMuecKuX COSAMHEHUN OTIETbHBIX
KJIacCOB (Ha MpUMEPE alIbJIETUI0B, KpaxMaia, YKCYCHON KUCJIOThI, OEJIKOB U T.11.)
C MCIMOJIb30BaHUEM UX (PU3UKO-XUMHUUYECKUX CBOMCTB U XapaKTEPHBIX
KauecTBEHHBIX peakuuid. JleHatypaius Oenka npu HarpeBaHuu. L{BeTHbie peakuyu
6enkoB. Bo3HHKHOBEHNE aHATMTUYECKOTO CUTHAJIA C TOUKH 3PEHUS XUMHUYECKUX
MPOLIECCOB MPU MPOTEKAHUU KaUeCTBEHHOM peaklnu, MO3BOJISIOIEH
UICHTUPUIIMPOBATH NMPEASIOKEHHbIE OpraHndeckue BeiecTsa. [lpakTuyeckas
NMOAr0TOBKA KA4YeCTBEHHBIX PEAKIUI HA HHACHTH(PUKAIUIO OPraHUYEeCKUX
COeIMHEHUI HA 3aBOAaX U3TOTOBUTE/ISI JOPOKHBIX M CTPOUTEIbHBIX MALIMH.

JlabGopaTtopHnas pabora: “UnenTudukainus opraHMueCKuX COSAMHEHUN OTICTBHBIX
kiaccoB” MneHTndukanus opraHuuecKuX COSJMHEHUH OTIEIBHBIX KIIacCoB (Ha
MpUMepe albJIETUI0B, KpaxMaia, yKCYCHON KUCIIOThI, OSITKOB H T.IL.) C
WCIIOJIb30BaHUEM HX (PU3UKO-XHUMUYECKUX CBOMCTB M XapaKTEPHBIX KAYeCTBEHHBIX
peakumii. Jlenatyparust Oenika npu HarpeBaHuu. [[BeTHbIC peakiuu OeKOB.
Bo3HUKHOBEHHE aHATTMTUYECKOTO CHT'HAJIA C TOYKH 3PEHUS] XUMHUYECKIX
MIPOIIECCOB TPH MPOTEKAHNH KAYECTBEHHOW PEaKIIUH, O3BOJISIONICH
UACHTU(DUIIMPOBATH TPETIOKEHHBIC OpraHndyeckue Bemiecta. [lpakTudeckas
MOAr0TOBKA KAYeCTBEHHbIX PeaKInii HA MHIEHTU(PUKAIHIO OPraHNYeCKUX
coeMHEHUI1 HA 3aBO/1aX U3rOTOBUTEJIS IOPOKHBIX U CTPOUTEIbLHBIX MAIIIMH.

KonTpoabHnasn
paGora Ne 3

CTpyKTypa H CBOCTBa OPraHNYeCKHX BelecTB
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Pazpea 5.

KuHeTnueckue u TEPMOANHAMHUYECCKHUE 3AKOHOMEPHOCTHU NIPOTCKAHUSA
XUMHYECCKHUX peammﬁ

CxkopocTb
XUMHUYCCKUX
peaKuum.
XHUMUYECKOE
paBHOBECHE

OcHoBHOE CoacpiKaHue

TeopeTuquRoe oﬁyqelme

CKopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3JIMYHbIX (DAKTOPOB: MPUPO/IbI
pearupyroux BEUECTB, KOHIEHTPAMU PEArnpyOIINX BEIIECTB, TEMIIEPATyphl U

IJIOLIAIM PEaKIIUOHHOM MOBEPXHOCTH. TeruioBbie 3pPEKThl XUMUYECKUX PEAKIHUIl.

OK30- " OHAOTCPMHYCCKUEC, PCAKITHU. HpaKTI/I'{eCKaﬂ noaroToBKa (l)aKTOpI)I
BJIMAIOHNINE HA CKOPOCTH peaKuuﬁ B U3IOTOBJICHUH T0POKHBIX U
CTPOMTEJIBbHBIX MAIlIMH.

O6patumocTh peakiuii. XUMHUYECKOE PAaBHOBECHE M €T0 CMEIICHUE TI0T
NeMCTBHEM pazUYHbIX (PaKTOPOB (KOHIIEHTPAIMs peareHTOB WK IPOAYKTOB
peaxiuu, AaBjeHue, TeMIepaTypa) Ajs CO3/AaHus ONTUMAJIbHBIX YCIOBUN
npoTekaHus XxuMudeckux rnpoueccos. [Ipunnun Jle [larense. IlpakTuyeckast
NMOAroTOBKA (haKTOPHI BIUAOLINE HA CKOPOCTH PEaKUMH B M3rOTOBJICHHH
JAOPOKHBIX H CTPOUTEIbHBIX MALLIMH.

IIpakTHYeckue 3aHATHS

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aIaHUI (MPaKTHYECKAS
NOATr0TOBKA) Ha aHaIu3 (aKTOPOB, BIUAIOIIMX HA U3BMEHEHHE CKOPOCTH
XMUMHYECKOHN PEaKIMH, B T.4. C MO3UIIUN IKOJIOTUYECKH 11€TIECO00Pa3ZHOTO
MOBEACHUS B OBITY U TPYAOBOU AEATEILHOCTHU B IIENSAX COXPAHEHHS CBOETO
3JI0POBbSI U OKPYKAIOIIEH IPUPOTHOMN CPEJIbI.

Pemienne NpakTHKO-OPMEHTHPOBAHHBIX 3aaHMil (MPaKTHYeCcKas
MOAroTOBKA) Ha NpuMeHeHue npuHuumna Jle-Illarense 11 HaXoXaeHUs
HampaBJIeHUs CMELICHUs PABHOBECHUS XUMUYECKOMN peakiy U aHaJIu3 (PaKTOpOB,
BIIMSIOIIMX HA CMEIICHNE XUMUYECKOTO paBHOBECHs B 00pPa30BaHUU JIPEBECHBIX

OK 01

OK 02
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TIOPO/I.

Paznen 6.  PactBOpHI

Tema 6.1. Tloaarue
0 pacTBopax

OcHoBHOE€ Coa€cpiKaHue

TeopeTuquRoe oﬁyqelme

PactBopenue kak gusnko-xumuyeckuil npouecc. PactBopel. CriocoOsbl
IIPUTOTOBJIEHHS PacTBOPOB. PacTBopuMOCTh. MaccoBast 01 paCTBOPEHHOTO
BeniecTBa. CMBICI OKA3aTeNsl MPEIEIbHO IOMyCTUMON KOHIIEHTPAIIH U €TO
UCTIOJIb30BAHUE B OLIEHKE YKOJIOTUIECKON OE30ITaCHOCTH.

[IpaBuna sxo0rMyYecKy 1enecoo0pazHoro MoBEACHUS B ObITY U TPYAOBOM
JeSITEeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIeH MpupoHOn
Cpelbl; OTaCHOCTh BO3CHCTBHS HA KUBBIE OPTraHU3MbI ONPEACTIEHHBIX BEIIECTB.
PemieHne NpakTHKO-OPMEHTHPOBAHHBIX PACYETHBIX 3aaHUH (IPAKTHYECKas
MOAr0TOBKA) HA PACTBOPHI, HCIIOJIB3YeMbIC B OBITOBOM M MPOU3BOICTBEHHON
JESITEIIbHOCTH YEJIOBEKA

OK 01

OK 02

OK 04

Tema 6.2.
Uccnenosanue

OcHOBHOE co/lep:KaHue

CBOJCTB pacTBOPOB

JlaGopaTopHble 3aHATHS

JlaboparopHas padota «lIpuroroBienue pactBoposy». IIpurorosieHnue pacTBOpoB
3aJlaHHOM (MaccoBOM, %) KOHLIEHTpALHHU (€ NPAKTHKO-OPHEeHTHPOBAHHBIMH
BONPOCaMU; MPAKTU4YeCKasi MOAT0TOBKA) U ONPEesIEHNE CPE/Ibl BOTHBIX
pacTtBopoB. Pelmienue 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB

JlaboparopHas padota «IIpuroroBienue pactBopoBy». [IpurorosieHue pacTBOpoB
3aJJaHHOM (MaccoBoii, %) KOHIIEHTpalKH (¢ NPAKTHKO-OPHEHTHPOBAHHBIMHU
BOIIPOCaMH; NMPAKTHYECKAasi MOAT0TOBKA) U ONIPEJEIICHNE CPEbI BOJHBIX
pacTBOpoB. Pemienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB

OK 01

OK 02

OK 04
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IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJEPKAHUE (COEePKAHUE TPUKJIATHOTO MOIYJIA)

Pazpen 7.

XuMus B 6I>ITy H HpOH3BOHCTBeHHOﬁ JACATCJIBbHOCTH Y€JI0BCKA

Xumus B ObITY U
IIPOU3BOJICTBEHHON
JEeSITEIbHOCTH
4eJ0BeKa

OcHoBHOE€ Coa€cpiKaHue

TeopeTuquRoe oﬁyqelme

Hogelimuye noCTH’eHNsT XUMUYECKOW HAyKU U XUMHUYECKOM TeXHOJIO0ruu. Posib
XUMUHU B 00€CTICUEHUH SKOJIOTUUECKOM, SHEPTETUUECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUU MeIUIMHEL. [IpaBuiia morcka U aHaIM3a XUMHUYECKO
nH(}OpMAaLIUY U3 PA3IMYHBIX UICTOYHUKOB (HayyHas U yueOHO-Hay4YHas
IuTepaTypa, CpelcTBa MaccoBoil nHpopmanuu, cetb Muteprer). [lpakTudeckas
MOJAr0TOBKA POJIb XMMHUM HA 3aB0OJAAaX U3TOTOBJIECHUH IOPOKHBIX U
CTPOUTEJNbHBIX MALLIMH..

Hogelimue nocTH’eHNs] XUMAYECKOW HAYKU U XUMHUYECKOM TeXHOJI0TuU. Posib
XHUMUHU B 00€CTICUCHUH SKOJIOTHUECKOM, SHEPTEeTHUYESCKOM U MHIIEBOM
0€301MacHOCTH, Pa3BUTUU MeIUITMHBL. [IpaBuiia morcka U aHaIM3a XUMHUYECKOM
“H(pOpMAIIUK U3 PA3IMYHBIX UCTOYHUKOB (Hay4dHas U yueOHO-HaydHas
JuTepaTypa, CpelcTBa MaccoBoil nHpopMmanuu, cetb MuTepHer). [IpakTudeckasi
MOJAr0TOBKA POJIb XMMHUM HA 3aB0JAaX U3rOTOBJIEHUH IOPOKHBIX U
CTPOUTEIbHBIX MALIMH.

IIpakTHYeckue 3aHATHS

IIpakTHyeckast moAroToBKAa. [IoMck U aHaMU3 KEHCOB O MPUMEHECHUU
XMMHYECKUX BEIIECTB U TEXHOJIOTHI C y4eToM OynyIiei npodeccuoHaaIbHON
JIEATEIIbHOCTH IO TEMaM: BaKHEUIIINE CTPOUTEIIbHBIE MaTEpUaJIbI,
KOHCTPYKLMOHHBIE MaTEPHUaIIbl, KPACKU, CTEKJIO, KEpAMUKa, MaTEPUAIIBI JJIsI
3JIEKTPOHMKH, HAHOMATEPHUasbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU JHEPTUH,
OpraHvuYecKre U MUHepaibHbIE YI0OpeHNs, JeKapCTBEHHBIE BEIIECTBa, ObITOBAs
xumust. 3amura: [IpencraBienne pe3yabTaToB pelIeHus KeiicoB B (hopMe MUHU-

OK 01

OK 02

OK 04

OK 07

K 1.3

I[IK' 1.5
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JIOKJIaJla ¢ Mpe3eHTalnen

IIpakTu4eckas MOAroroBKa. [IoMcK 1 aHaIU3 KEWCOB O MPUMEHEHUU
XUMHYECKUX BEIIECTB M TEXHOJIOTHIA C yIeTOM OYyIyIIei mpodecCHOHaTbHON
JIEATEIIBHOCTH IO TEMaM: BaKHEUILINE CTPOUTEIIbHBIE MaTEPUAJIbI,
KOHCTPYKIMOHHBIE MaTEPHUAIbl, KPACKU, CTEKJIO, KEpaMHUKa, MaTEPUAIIBI JJIsI
3JEKTPOHUKH, HAHOMATEPHUaJibl, TEKCTUIIbHBIE BOJIOKHA, MICTOYHUKHU SHEPIUH,
OpraHWYeCKHUe U MUHEpAJIbHBIC YI0OPEHHUS, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAS
xumust.3amuTa: [IpencraBienue pe3yabTaToB penieHus: KeicoB B opMe MUHU-
JIOKJIaJia ¢ Mpe3eHTalnein

IMpakTuyeckas noaAroroBka. [lovck u aHanu3 KeMCcoB O MPUMEHEHUHT
XUMUYECKUX BEIIECTB U TEXHOJOTUH ¢ ydeToM Oyayiiel mpoheccuoHaIbHOI
JESTETHHOCTH TI0 TEMaM: BaXKHEHIIINE CTPOUTEIIbHBIE MaTEPHAITHI,
KOHCTPYKITMOHHBIE MaTepUaJIbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepHUaIIbl IS
AIIEKTPOHUKHU, HAHOMATEPHAIIbI, TEKCTUIILHBIE BOJIOKHA, UCTOYHUKH YHEPTUH,
OpraHMyYecKre U MUHepaibHbIe YI0OpEeHNUs, JeKapCTBEHHbIE BEIIeCTBa, ObITOBAS
xumus. 3ammura: [IpencraBinenue pe3yabTaToB penieHus: KeMcoB B popMe MUHHU-
JIOKJIaJia ¢ Mpe3eHTalunein

IIpakTHyeckas moAroroBKa. [louck u aHaau3 KEWCOB O MPUMEHEHUH
XUMHUYECKUX BEIIECTB U TEXHOJOTHUH C ydeToM Oyaymiel mpodheccuoHaIbHOU
JESTETHHOCTH 110 TeMaM: Ba)KHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIbI,
KOHCTPYKIITMOHHBIE MaTepUaJIbl, KPAaCKH, CTEKJIO, KepaMUKa, MaTepHaJIbl IS
ANICKTPOHUKHU, HAHOMATEPHAIIbl, TEKCTUIIHHBIC BOJIOKHA, UCTOYHUKH YHEPTHH,
OpraHUYecKre U MUHepalbHbIE YA0OpEHNs, JeKapCTBEHHBIE BEIIECTBA, ObITOBAs
xumust. 3amura: [IpencraBienue pe3yabTaToB pelieHus KeiicoB B (hoopMe MUHU-
JOKJIa/1a ¢ Mpe3eHTaIuei

HpOMe)KyTO‘IHaﬂ aTrrecranusa 1mo IMCHUIVINHE

3a4yer

Bcero

78
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3. YCJIOBUSA PEAJIMBALIMUA ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUAILIVHBI

3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CIHUILIHHBI
3.1. TpeOoBanusi K MHHMMAJIBHOMY  MATEPHAJbHO-TEXHHUYECKOMY
oldecneyeHHIo

Peanuzanust nporpaMMbl JUCHUIUIMHBL TpEOyeT HaIMUUs y4eOHOro KaOuHeTa
XUMUH.

O(hekTUBHOCTh MpenojiaBaHus Kypca XUMHHU 3aBUCUT OT HaJU4us
COOTBETCTBYIOIIIETO MAaTEPUATIBHO-TEXHUUECKOTO OCHAICHHS. DTO OOBSICHSIETCS
OCOOCHHOCTSMHU Kypca, B TIEPBYIO Ouepeb €ro MHOronpo(mibHOCTBIO U
IPaKTUYECKON HaIPaBIEHHOCTHIO.

Ob6opynoBanme yueOHOro kKabmHeTa:

- MOCaJI0YHBIC MECTA IO KOJIMYECTBY O0yJaIONIUXCS;
- pabouee MECTO MPEeno/1aBaTes;
- HarJsiiHbIe MOocoOus (KOMIUIEKTHI yu4eOHBIX TaOJUII, CTEHIOB, CXEM, IIJIaKaTOB H
ap.);
- JUJIAKTUYECKUE MaTepuaibl (3aJaHusi IS KOHTPOJBHBIX paboOT, IJIs pa3HbIX
BUJIOB OLIEHOYHBIX CPEJICTB, TPOMEKYTOUHOM aTTeCTAlUU U JIP.);
- UH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPEICTBA; IKPAaHHO-3BYKOBBIE MMOCOOUS;
KOMIUIEKT TEXHUYECKOW JOKYMEHTallud, B TOM 4YHCJIE€ TMAaclopTa Ha CpeJCTBa
oOy4YeHHUsI, HHCTPYKIIUHU 10 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;
- OubmoTeuHbl GoHa KabuHeTa. (yueOHUKH, y4eOHO-METOIUUECKHUE KOMIUICKTHI
(YMK) (B T.4. u mynbTuMenuiineie)). bubnmoreunsiit hpona kabMHETa MOKET OBITH
JIOTIONHEH JHIMKIONEAUSIMHU, CIPABOYHUKAMHU, HAyYHOW, HAYYHO-TIOMYJISIPHOW U
JIpyroi IUTepaTypoi Mo BOIpocam reorpaduyeckoro oopa3oBaHus;
- TEXHUYECKHE CpeicTBa 00y4deHUs (IePCOHABHBIN KOMIBIOTEP C JIMIIEH3UOHHBIM
NpPOrpaMMHBIM OOEClieYeHUEM; MYJIbTUMEIUNHBI MPOEKTOP; HHTEPAKTUBHAS
JIOCKa, BBIXO/I B JIOKAJIbHYIO CETh);
- 3angel (OMONMOTEKa, 4YWTAJbHBIH 3a1 C BBIXOJOM B HH(POPMAIIMOHHO-
TEJIEKOMMYHHKAIIMOHHYIO ceTh IHTEepHET).
3.2. UupopmanuoHHoe odecrieyeHne peaju3alu NporpaMmmbl

Huxutun H.I'. O6mast u Heorpanunyeckas xumusi. Yacte 1. Teoputuueckue
ocHOBHI: yueOnuk u npaktukym s CI10/ H.I' Hukutuna, B.U. I'pebenpkoBa — 2
e u3., - Uzna.: FOpaiir, 2019. — 211 c.

2. Hukutun H.I'. OOmas u Heorpanudeckas xumus. Yacte 1. Xumus
aneMHTOB: yueOHuK U npaktukym s CIIO/ H.I' Hukutuna, B.U. I'pebenpkoBa —
2 e u3n., - Uzna.: Opaiit, 2019. — 211 c.
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3. ApOy3oB, A.E. A.M. bytiepoB - Benukuil pycckuii xumuk / A.E.
ApOy3o0B.-M.:IIpaBna, 2020.- 615 c.

4. Apenc Xumwus oOblaeHHOM xu3Hu / Apenc, ®emukc. - M.: CIIO:
Bbpokray3s-Edpons, 2021. - 240 c.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIEOBPA3OBATEJIBHOM JUCHUATILIINHBI

KoHnTpons u  oleHka  pe3ylbTaToB  OOy4YeHUS  OCYUIECTBISETCS
nmpernojaBaTeieM B MPOLeCCe  MPOBEACHUS]  MPAKTUUYECKUX  3aHATHH U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKKE BBIMOJHEHHUS OOYyYarOIIUMUCS
WHJUBUIYaJbHBIX 3aJJaHUM, TMPOEKTOB, HCCIENIOBaHUN. Pe3ynbratel 00yueHUs
OTIPENICIIAIOT, UTO OOyYarolmuecs JOKHBI 3HATh, TIOHUMATh U JIEMOHCTPUPOBATH
0 3aBEPIICHUH U3YYCHUS TUCIUIUINHBI.

s popMupoBaHUS, KOHTPOJIS U OLICHKH PE3YJIbTATOB OCBOCHHS Y4eOHOU
JUCIUTUIAHBI UCTIOB3YETCS] CUCTEMA OLIEHOUYHBIX MEPOIIPUITHH, TIPEACTABISIOIIAs
co00Ol KOMIUIEKC YYEOHBIX MEpPOINPHUATUN, COTJIACOBAaHHBIX C pE3yJbTaTaMH
oOydyenus u chopmynupoBaHHbix ¢ yderoM DPI'OC COO (mpenMmeTHBIC
pesyabTaThl o gucuumuinae) u I'OC CIIO.

OK/I1 | Monyas/Pa3nen/Te Pe3yabTar

Ne Tunbl OEeHOYHBIX MEPONIPUATHIA
K Ma o0y4eHust
I OCHOBHOE coJiep:KaHue
1 Pasznea 1. OcHoBbl |DopmyJIMpOBaThH
CTpOeHust 0a3oBble MOHATHS
BelllecTBa U 3aKOHbI XMMHHU
11 | OKOl |[Crpoenue atomoB |CoOCTaBIISTh 1. Tect «CTpoeHrE aTOMOB XUMHUYECKHUX
XUMHYECKUX XUMHYECKUE 9JIEMEHTOB U MPUPOJa XUMUYECKOU
JJIIEMEHTOB U bopMysl CBSI3HY.
pupoaa COeIMHEHUH B 2. 3a1aum Ha COCTABJICHUE XUMHUUYECKUX
XUMHYECKOM CBS3U [COOTBETCTBUH CO  |(OPMYI ABYXaTOMHBIX COEIMHEHUN
CTEIEHBIO (oxcu0B, cynb(UI0B, THAPUIOB U T.I1.).
OKHUCJICHUS 3. 3aaHus Ha UCTIOJIB30BAHHE
XUMHYECKUX XUMHYECKON CUMBOJIMKH U HA3BaHUU

QJICMCHTOB, HCXO O COCIUHEHUH M0 HOMCHKIJIATyp¢C

N3 BAJICHTHOCTU U [MCKIAYHAPOAHOTO COKO3a TeOpeTquCKOﬁ u
QJICKTPOOTpHULATEIL HpHKHaHHOﬁ XHUMHUHU U TPUBUAIIBHBIX
BHOCTH Ha3BaHUM JJI COCTABICHUS XUMHUYECKUX

dbopMyn AByXaTOMHBIX COCTMHEHUN
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OK/I1 |Moayas/Pa3znen/Te PesyabTar .
Ne THunbl OEeHOYHBIX MEPONPUATHIA
K Ma o0y4eHus
(oxcu0B, Cynb(OUIOB, TUAPUIOB U T.I.) U
JIPYrUX HEOPraHMYECKUX COCTUHEHUN
OT/IEJIbHBIX KJIACCOB
1.2 | OKO0l [Ilepmomuueckuit XapakrepuzoBath |1. Tect «Metammmueckue /
OK 02 |3akoH u Tabinuna XUMHYCSCKHE HEMETaJNIMISCKHUE CBOMCTBA,
JI.1. MenpaeneeBa  [371€EMEHTHI B 3IEKTPOOTPULIATENBHOCTD U CPOACTBO K
COOTBETCTBHUU C UX |IJIEKTPOHY XUMHUUECKHUX IIEMEHTOB B
MI0JIO’)KEHHUEM B COOTBETCTBHUE C UX AJIEKTPOHHBIM
HEePUONUECKON CTPOCHHEM H TIOJIOKEHUEM B
CUCTEME MEPUOIMIECKON CUCTEME XUMUIECKUX
XHMHUYECKHX anemenToB .. Menneneeay.
anemenToB JI.1. 2. IlpakTueckue 3a1aHus HA
Menpeneena YCTaHOBJICHHUE CBSI3U MEX]y CTPOEHUEM
ATOMOB XUMHYECKHUX JIEMEHTOB U
MEePUOIUIECKIM U3MEHEHUEM CBOMCTB
XUMUYECKHX HIEMEHTOB U UX COCTMHEHUI
B COOTBETCTBUH C MOJIOKEHUEM
[lepuonnueckoit cucreme.
3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUs Ha
XapaKTEePU3aLUI0 XUMHUECKUX JIEMEHTOB:
«Merannuyeckue / HeMeTaNInYeCKue
CBOMCTBA, AMEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM
B [IEPUOANYECKON CHCTEME XUMHUYECKHUX
snemenToB [.1. MeHneneepay»
2 Pazpea 2. XapakTepusosars KonTposbnas padora
XumMnuyeckue TR «CTpoeHue BelecTBa 1 XMMHYECKHUE
XHMHUYECKHX
peakuuu . peakunmw»
peakumi
2.1 OK 01 |Tumns! xumnueckux |CocTaBidTh 1. 3agaun Ha cocTaBlE€HUE YpaBHEHUM
OK 04 |peaxkuuit peakuuu peaKLuii:
COEIMHEHUS, — COEMHEHUS, 3aMEILEHUs, Pa3JI0KEHHUS,
pa3noKeHus, oOMeHa;
oOMeHa, — OKUCIIUTENBHO-
3aMelIeHus, BOCCTAHOBUTEJBHBIX PEAKIIU C
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OK/I1 |Moayas/Pa3znen/Te PesyabTar .
Ne THUNbI OLIEHOYHBIX MEPONPUATHIH
K Ma o0y4eHus
OKHUCIIUTEIBHO- UCII0JIb30BAaHUEM METOA IEKTPOHHOIO
BOCCTaHOBUTEJIbHBI | OalaHCa.
€ peaxkiuu 2. 3agaun Ha pacyeT MacChl BEIIECTBA WU
00BéMa
ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Win 00bEMY OHOTO M3
YYaCTBYIOIIMX B PEAKIIUH BEIIECTB;
pacdEThI
Macchl (00bEMa, KOJTMUECTBa BEIIECTBA)
IPOJIYKTOB PEAKIUH, ECIIH OJHO U3
BEIIECTB NMEET MPUMECH
2.2 Onekrponutudeckas |CocTaBiIsITh 1. 3agaHust Ha cOCTaBJIEHHE
JIMCCOTMALIUS 1 ypaBHEHHS MOJICKYJIIPHBIX ¥ HOHHBIX PEAKIIHH C
MOHHBINA 0OMEH XUMHUYECKUX Y4acTHEM KHCJIOT, OCHOBAHUM U COJIEH,
peaKIy NOHHOTO |YCTaHOBJICHHE M3MEHEHUS KUCIOTHOCTH
oOMeHa ¢ cpenbl
y4acTHEM 2. JIaboparopnas padota "Turist
HEOPraHWYECKUX |XMMHMYECKHX peaKIuii"
BEIIECTB
3 Pazpen 3. HccaenoBathb KonTpoasHasi padora
Ctpoenne u cTpoeHMe U «CBoOlicTBa HEOPraHMYECKHUX BelleCTB)
CBOliCTBa CBONCTBa
HEOPraHUYeCKUX |HeOpPraHuYecKux
BelleCTB BellecTB
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OK/I1 |Moayas/Pa3znen/Te PesyabTar .
Ne THUNbI OLIEHOYHBIX MEPONPUATHIH
K Ma o0y4eHus
3.1 | OKO01l |Knaccudpukammus, Knaccupumuponat |1. Tect «<Homenkmnarypa u Ha3BaHHE
HOMEHKJIaTypa U b HEOPTraHUYECKUE |HEOPTraHUYECKUX BEIIECTB UCXOJIS U3 UX
CTPOCHHUE BEIIIECTBA B XUMHUYECKOH (hOPMYIIBI HITU COCTABIICHHE
HEOPraHMYeCKUX COOTBETCTBHUU C UX |XHUMHUYECKOH POPMYITBI UCXOMIS U3
BEILIECTB CTPOCHHEM Ha3BaHUS BEILIECTBA 110 MEXIYHAPOIHON
WJIM TPUBUAIBHOW HOMEHKIIATYpPe».
2. 3agaun Ha pacyeT MacCOBOM JI0JIH
(Macchl) XUMUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKyJIe (CMecH).
3. IIpakTrueckue 3a1aHus 1O
KJIacCU(UKAIIN, HOMEHKJIAType U
XUMUYECKUM (POpMyJIaM HEOPTAaHUIECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB.
4. [IpakTyeckue 3aJjaHus Ha
ompeieNieHne XUMUIECKON aKTUBHOCTH
BEIIIECTB B 3aBUCHUMOCTHU BHJIA
XHUMHYECKON CBSI3H M THTIA
KpUCTaJUIMYECKON pEelIETKH
3.2 | OKO0l |®usuxo- YcTaHnaBnuBaTth 1. Tect «OcOOEHHOCTH XUMHUYECKUX
OK 02 |xumudeckue 3aBUCUMOCTD CBOMCTB OKCHUJIOB, KHCJIOT, OCHOBaHHM,
CBOMCTBa busuko- aM(OTEepHBIX THAPOKCHUJIOB U COJICH».
HEOPraHUYECKUX XUMHYECKUX 2. 3a1aHus HA COCTABJICHUE YPABHEHMI
BEIIECTB CBOICTB XUMHUYECKUX PEAKIINH C yHaCTUEM
HEOPraHMYECKUX  [IIPOCTHIX U CIOKHBIX HEOPraHUYECKUX
BEIIECTB OT BEIIECTB: OKCHJIOB METAJIOB, HEMETAJIOB
CTpOEHUS aTOMOB U (U aM(OTEPHBIX 3JIEMEHTOB;
MOJIEKYII, a TAK)KE€ |HEOPraHMYECKUX KHCIIOT, OCHOBAHUN U
TUIIA aM(pOTEePHBIX THIPOKCHJIOB,
KPUCTAJUTMUECKON |HEOPraHMYECKUX COJICH,
pelIeTKH XapaKTepU3YIOIINX UX CBONCTBA U
CIOCOOBI OMyYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEeOpeTUYecKHe 3a1aHus Ha CBOMCTBA U
MOJIyYeHUE HEOPTAHUYECKUX BEIIECTB
3.3 OK 01 [HMpentudukanus Hccnenosats 1. IlpakTHKO-OpUEHTUPOBAHHBIE 3a1AHUS
OK 02 |HeopraHu4yeckux KayeCTBEHHbBIC MO COCTABJICHUIO XUMHYECKUX PEaKluil ¢
OK 04 |BemectB peakuuu y4aCTUEM HEOPTraHUYECKUX BEILECTB,
HEOPraHMYECKUX  [MCIOJIB3YEMbIX JIJIS UX UACHTU(DUKAIINH.
BELIECTB 2.JIaGopaTopHas paboTa:

“Unentudukanust HEOPraHUIECKUX
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OK/I1 |Moayas/Pa3znen/Te PesyabTar .
Ne THUNbI OLIEHOYHBIX MEPONPUATHIH
K Ma o0y4eHus
BEIECTB”
4 Paznean 4. HccaenoBatb KountpoJsabsnas padora
Ctpoenue u CTPOEHUE U «CTpoeHue U CBOIICTBA OPraHMYeCKUX
cBOlicTBa cBOlicTBa BellECTB»
OPraHMYecKux OPraHMYecKux
BellleCTB BellleCTB
41 |OKOl [Knaccudpuxanus, Knaccugpunuposar |1. 3aganus Ha cocTaBiIeHUE Ha3BaHUM
IK... CTPOEHUE U b OPraHUYECKHe OPraHNYEeCKUX COCTMHEHUH 10
HOMEHKJIaTypa BENIECTBA B TPUBUAJIBLHON WJTM MEKTYHAPOAHOMN
OpraHUYECKUX COOTBETCTBHUU C UX |CUCTEMATUYECKON HOMEHKJIIATYpE.
BEIIECTB CTPOEHUEM 2. 3a1aHus Ha COCTABJIEHUE MOJHBIX U
COKpaIICHHBIX CTPYKTYPHBIX (OPMYIT
OPraHWYECKUX BEIIECTB OTACIbHBIX
KJIACCOB.
3. 3a1aun Ha oNpeaereHNne MPOCTEeUIIEi
bopMyITBl OPraHMYECKON MOJIEKYIIHI,
UCXOJsI U3 3JIEMEHTHOro coctaBa (B %)
4.2 OK 01 |CsoiictBa YcranaBiauBaTh 1. 3agaHus Ha COCTABJICHHE YpaBHEHUN
OK 02 |oprannueckux 3aBUCUMOCTD XUMHUYECKUX PEAKIINH C yHaCTUEM
OK 04 |coenunenui busuKo- OPraHMYEeCKHUX BEIIECTB HA OCHOBAHWUHU UX
XUMHYECKUX COCTaBa U CTPOCHHUSL.
CBOICTB 2. 3a1aHus Ha COCTaBJICHUE YPABHEHMI
OpraHUYECKUX XUMHYECKUX PeaKIN, WIUTFOCTPUPYIOIIHNX
BEIIECTB OT XHUMHUYECKHE CBOMCTBA C yUETOM

CTPOCHHS MOJICKYII

MEXaHHU3MOB MPOTEKAHUS JAHHBIX
peaKkuii U TeHETUYECKOU CBS3U
OpPraHUYECKUX BEILECTB Pa3HbIX KJIACCOB.
3. PacyerHble 3a/1a4M IO ypaBHEHUSIM
peaKIuii C yuacTueM OpraHmYeCcKux
BEIIECTB.

4. JTaboparopnas padota “TIpeBpamieHus
OpraHUYeCKUX BEIIECTB MPH HarpeBaHUU"
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OK/I1 |Moayas/Pa3znen/Te PesyabTar .
Ne THunbl OLIEeHOYHBIX MEPONPUSATHH
K Ma o0y4eHus
4.3 | OKO0l |Unentuduxanus Hccnenosats 1.IIpakTuKO-OpHEHTUPOBAHHbIE 3aAAHUS
OK 02 |opranuueckux Ka4eCTBEHHBIC 10 COCTaBJICHUIO XUMUYECKUX PEAKIIUH C
OK 04 |BemiecTB, uX peakuuu y4acTHEM OPraHUYECKUX BEIIECTB, B T.U.
3HAYEHUE U OpraHUYECKUX UCIOJIb3YEMBIX JIJISl UX UACHTU(UKALIMY B
[IPUMEHEHUE B COEIMHEHUI OBbITY U IPOMBIILIJIEHHOCTH.
OBITOBOM U OTACIbHBIX 2.JIaboparopnas padoTa:
IIPOU3BOJICTBEHHON |KJIACCOB “UnenTrduranus opraHnIecKux
JEATEIIbHOCTH COCMHEHUM OTIEIbHBIX KJIACCOB”
YesoBeKa
5 Pazpea 5. XapakTepu3zoBaTthb
Kunernueckue n  (Biausinue
TEePMOJAMHAMMYECK |Pa3JIHYHBIX
ue ¢daxrTopoB Ha
3aKOHOMEPHOCTH |paBHOBecHe H
NPOTEeKAHUS CKOpOCTh
XMMHYECKHX XMMHYECKHX
peakumi peakumi
5 OK 01 |CkopocTts XapakrepusoBaTh |[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 [xuMuyeckux BJIUSIHUE TEOPETUYECKHUE 3aJJaHUsI Ha aHAJIU3
peaxiuii. KOHIEHTPALUU (bakTOpOB, BIAUIIOIINX HA U3MEHEHHE
XUMHUYECKOE pearupyromumx CKOPOCTH XMMHYECKON PEaKIUU.
paBHOBeCHE BEUIECTB U [TpakTHKO-OpHUEHTHPOBAHHBIE 33JaHUS Ha
TeMnepaTypbl Ha  |nmpuMeHeHue npuHuuna Jle-Ilarense as
CKOPOCTh HAXO0/ICHUS HaIlPaBJICHUS CMEIIEeHUS
XUMHYECKUX pPaBHOBECHS] XUMUYECKON PEaKINH U
peaxiuit aHau3 (aKTOpPOB, BIUAIOIINX HA
XapakTepu3oBaTh |CMEIICHHE XUMUYECKOTO PaBHOBECHUS
BIIUSTHUE
U3MEHEHUS
KOHIEHTPALIUU
BEIIECTB, PEaKIUU
cpensl U
TEeMIIEpaTypbl Ha
CMeEIlIeHHe
XUMHYECKOTO
paBHOBECHS
6 HccaenoBaTh
HCTHHHbIE
Paspea 6. PacTBOpHI €
PacrBOpbI 3aJaHHBIMH
XapaKTepUCTHKA
MH
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OK/I1 |Moayas/Pa3znen/Te PesyabTar .
Ne THunbl OEeHOYHBIX MEPONPUATHIA
K Ma o0y4eHus
6.1 | OKO01 |[ITousTue o Paznuuate 1. 3agaun Ha PUTOTOBIIEHUE PACTBOPOB.
OK 02 |pacTBOpax VUCTUHHBIE 2. IIpakTuKO-OpUEHTHPOBAHHbIE
pacTBOPHI pacyeTHbIC 3aJaHUs HA JUCTIEPCHBIC
CHUCTEMBI, UCTIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEIILHOCTH
YeJoBeKa
6.2 | OKO0l1 |HccnenoBanue Hccnenorath Jlaboparopuas paboTa
OK 04 |cBoiicTB pacTBOpOB |(pu3HKO- “IIpuroroBneHue pacTBOpoB”
XUMUYECKHE
CBOICTBa
UCTHUHHBIX
pacTBOpOB
I IIpodeccuonaibHO-OPHEHTHPOBAHHOE COJEeP:KaAHUE (COEePKAHUE TPUKJIATHOTO MOIYJIA)
7 Paznea 7. OuennBarb 3amuTa Keiica (c yuerom Oyayuiei
Xumusi B ObITY U |[IOCJIEACTBUS npodeccuoHAIbLHOM 1eATeTbHOCTH)
NMPOM3BOJACTBEHHOI |OBITOBOM 1
AeATeJIbHOCTH NPOU3BOICTBEHHO
yeJioBeKa i 1eATeJbHOCTH
YyeJioBeKa ¢
MO3UI U
IKOJIOTHYEeCKOM
0e301acHOCTH
OK 01 |Xwumus B ObITY U OrneHuBaTh Keiic (¢ yuerom Oymymieit
OK 02 |mpou3BOJACTBEHHON |MOCHEACTBUS poeCCHOHAIBHON JCATEIHBHOCTH)
OK 04 |mearenpHOCTH OBITOBOH U Bo3MoKHBIE TEMBI KEHCOB:
OK 07 [genoBeka npousBoAcTBeHHOM | 1. [loTemienue kiumara u
JEeSITeIbHOCTH BBICBOOOJK/IEHUE Ta30BbIX THIPATOB CO JHA
YelioBeKa ¢ OKeaHa.
MIO3ULINN 2. byayiue matepuansl 1Jisl aBua-,
9KOJIOTHYECKOH MAaIINHO- ¥ PUOOPOCTPOCHHUSL.
0e30MacHOCTH 3. HoBble MaTepuanbl AJis COTHEYHBIX
Oaraperi.
4. JlekapcTBa Ha OCHOBE PAaCTUTEIbHBIX
penapaToB
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