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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBLHON JUCIATLIAHBI «XUMMUSI»

1.1. MecTo AUCHHMILVIMHBI B CTPYKTYpPe OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTeIbHOM
NPOrpaMMblI

OOmeoOpa3zoBarenbHass AUCHUIUIMHA —«XUMHs» HM3y4aeTcss Ha 0a30BOM ypOBHE B
00m1eoOpa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MpOQecCHOHANBHON 00pa30BaTENbHOM
MPOrpaMMBbI YKPYITHEHHBIX TPy cneruanbHocTed / mpodeccuii: 20.02.02 3ammra B 4pe3BbIYaliHBIX
curyarmusix, 38.02.03 «OnepannoHHas IesSTEIBHOCTH B JIOTUCTUKE» U mpodeccun 23.01.17. Macrep
10 PEMOHTY U 00CITYy’KUBAaHUIO aBTOMOOUIIEH .

TpynoeMKoCTh AMCHUIUIMHBI «XHUMHUsD» Ha 0a30BOM YpOBHE COCTaBJseT 72 yaca, U3 KOTOPBIX
64 waca — 6a30BbIH MOTYITH (6 pa3enoB) U 8 4acoB — MPHUKIAIHOW MOIYIE (1 paserr), BKIFOYarOIIHiA
MIPaKTUKO-OPUEHTUPOBAHHOE COJIEPKAHUE KOHKPETHOM NMpodeccruy WK CHeUalIbHOCTH.

[IpuknanHoit MOynb BKIOYAET OAUH pasnen. Paznen 7 «Xumus B ObITY U IPOU3BOACTBEHHOM
NeSITEIbHOCTH YeJIOBEeKay pean3yeTcs s Beex npodeccuil/crnenuanbHOCTe Ha MaTepualie Keicos,
CBA3AHHBIX C DKOJOTHYECKOW O0€30MacHOCTBI0 M OILEHKOHW IIOCHEACTBUH  OBITOBOW H
MIPOM3BOJICTBEHHOW JEATEIbHOCTH, MO OTpacisM Oyayued npodecCHOHaIbHONW NeATeIbHOCTH
00yJaronuxcs.

1.2. Heau 1 niianHupyemMblie pe3yabTaThl 0CBOCHUS M CIUIINHbBI

1.2.1. eau u 3aga4m AU CHUTIIHHBI

@opMHUPOBAHHUE y CTYJICHTOB MPEICTABICHUS O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa KaK OCHOBBI MPHUHITHS PEIICHUH B YKU3HEHHBIX U IPOU3BOICTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOT'O MOBEACHUS B IPUPOIHOI cpejie.

3agaum AMCUMIIMHBI:

1) cpopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MpPOTEKaHUsS XUMHUYECKHX IPOILIECCOB U
SABJICHUH B OKpYXawlled cpene, ULEIOCTHOW HayyHOM KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBJIATH (GOPMYJbl HEOPraHMYECKMX W OPraHUYECKUX BEIECTB,
yYpaBHEHUS XUMHUYECKUX pEaKIuil, OOBIACHATb UX CMBICI, WHTEPHPETUPOBATh PE3YJIbTAThI
XUMHYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHHS MPOCTEHININX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM ¢ COOMIOJICHHEM MpaBHJl 0€30MacHOTO OOpalleHHs ¢ BEUIECTBAMU U J1aOOPaTOPHBIM
obopynoBaHuem;

4) pa3BUTh YMEHHUS HCMOJb30BaTh HH(POPMALMIO XMMHUYECKOTO XapakTepa U3 pPa3IUYHBIX
HCTOYHUKOB;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITEIbHOCTH U XUMUYECKHX
MPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopmHpoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHXKEHUH XMMHMYECKOW HAyKH U TEXHOJIOTHH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2. Ilnannpyemble pe3yJibTaTbl 0CBOEHHUsI 001meo0pa3oBaTe/ibHON AUcHMILVIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO un Ha ocHoBe PI'OC

COO
Koa n I[lnanupyemble pe3yJbTaThl OCBOCHUS TUCIHILIMHBI

HaHMeEHOBaHMHeE

(l)OpMI/IpyeMbIUX O6mmue! JIMcuMIIMHAPHbIE?

KOMIIEeTeHIIH I

OK 01. B yacTu TPyaA0BOro BOCIIUTAHMS: -  BJQACTh CHCTEMOM XMMHWYECKHMX 3HAaHHUW, KOTOpas BKJIIOYACT:

Bri6upath - TOTOBHOCTh K TpYyIy, OCO3HaHHE IIEHHOCTH | OCHOBOTIOJIATAIONIUE TOHATUA (XMMHUYECKHI SJIEMEHT, aToOM, JJIEKTPOHHAS

CIoCcoObI MacTepCTBa, TPYI0JII00UE; o0oJiouka aToma, s-, p-, 0-3JIeKTpOHHBIC OpOMTAIM aTOMOB, HOH, MOJIEKYJIa,

perieHus 3a1a4 | - TOTOBHOCTh K  AKTMBHOW  JICATEIBHOCTH | BAJICHTHOCTD, JJIEKTPOOTPHUIATEHHOCTh, CTENEHb OKHCICHUS, XUMUYECKas

npodeccuoHalb | TEXHOJIOTHYECKOM 51 COLIMAJIbHOM | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 0O0beM, YIJIepOJHBIN CKEJeT,

-HOH HaIpaBJIEHHOCTH, CHOCOOHOCTh WHHUIIMMPOBATH, | PyHKIIMOHAIBHAS TPYIIa, pagukal, U30MEpHs, U30MEPhI, TOMOJOTHUECKHI

JEeITEILHOCTH MJAHUPOBaTh W CAaMOCTOATENBHO  BBITIOJHSATH | Psl, TOMOJIOTH, YTIEBOJIOPO/IbI, KUCIOPOI- U a30TCOAEPKAIINE COSAMHEHUS,

MPUMEHUTEIIEHO | TaKyIO JIeATeITbHOCTD; OMOJIOTMYECKH aKTHUBHBIC BellecTBa (YrJIeBOMABI, KUPBI, OCITKH), MOHOMEp,

K pa3JIuyHbIM - HUHTEpPEC K pa3IMYHBIM chepam | mommMep, CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJSPHBIE  COCIMHCHHUS,

KOHTEKCTaM npohecCHOHANBHOM JIEATETLHOCTH, KpUCTAJUTMYECKasi PEeIIeTKa, TUIBl XUMHYECKHUX PEeaKIuil (OKHCIUTEIHHO-
OBiajgeHHe  YHUBEPCAJbHBIMH  Y4e€OHBIMH | BOCCTAHOBUTEIIbHBIE, 9K30-U HHIOTEPMUYECKUE, pEaKIIMd MOHHOTO 0OMeHa),
NO3HABaTeJbHBIMH JeliCTBUSIMM: pacTBOP, AIEKTPOIUTHI, HEANEKTPOIUTHI, FIEKTPOIUTHYECKAST TUCCOIMALINS,
a) 0a30BbIe JIOTHYECKHE TeHCTBUA . OKHCJIMUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKlui, XUMHUECKOE
- CaMOCTOSITEIILHO dhopmynupoBaTh U | paBHOBECHE), TEOPHMM M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpHBaTh €€ | opraHuueckux BemecTB A.M. byriepoBa, Teopus 53JIEKTPOJMTHYECCKON
BCECTOPOHHE; JIycconanuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS

- YCTaHABJIMBATh CYIICCTBECHHBIM MpPH3HAK WU
OCHOBaHHUS JUIA CpaBHEHMS, KiIacCU(DUKALMH U
000011IeHN;

- ONpEeIeNATh IeNIM JCATEIbHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBIABJISTH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B

3aJaBaTb

MaCCBI), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XHUMHU, (baKTOJ'IOFI/ILIeCKI/Ie
CBCACHHA O CBOfICTBaX, COCTaBC, MOJIYYCHUN U 0€e30I1acHOM MCITOJIb30BAHUH
BayKHEHIITX HCOPraHM4YCCKUX MW OpPraHu4YC€CKHUX BCIICCTB B 6LITy n
HpaKTquCKOﬁ ACATCIBbHOCTH 4YCJIIOBCKA,

- YMCTH BBIABJIATHL XapAKTCPHBIC IIPU3HAKH HW B3aUMOCBA3b UH3YUYCHHBIX
HOHHTHﬁ, IMPUMCHATb COOTBCTCTBYIOIIUEC ITOHATUS ITPHU OIIUCAHUN CTPOCHU U

! Vka3bIBalOTCS TMYHOCTHBIE U METapeAMeTHBIE pe3yibTathl 13 PIOC COO (B nocnegueil penakuuu ot 12.08.2022) B oTrnaroibHoit Gopme, hopMupyemble 0611e00pa3z0BaTeIbHON

JUCLIATUTAHON

2 I[I/ICIII/IHJ'II/IHapHBIG (HPCHMGTHHC) PE3YIbTAThl YKA3bIBAIOTCSA B COOTBETCTBUU C MeTOZ[PIKOfI npernoaBaHud JUCHUTUIMHBL




paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCUTb KOPPEKTHUBBl B  JIESITEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJBTATOB LIEJISIM,
OLICHUBATh PUCKU MOCIEACTBHI JACSITEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBILLJICHUE MIPU PEILIEHUN
YKU3HEHHBIX TTPOOIIEM

0) 0a3oBbI€e HCCIEN0BATENbCKUE 1€ CTBUS:

- BJIQJIETh HaBBIKAMHU Y4€OHO-HMCCIIEOBATENHCKOM
u MPOEKTHOM JIEATEIIbHOCTH, HaBBbIKAMU
paspernieHus npooeM;

- BBISBIISITH TNPUYUHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJIU3UpPOBATh 3a]]a4y, BBIIBUTATh THUIIOTE3Y €€
pelieHus, HAaXOJUTh apryMEHTBI TUTSt
JIOKA3aTeNIbCTBA CBOUX YTBEPKICHUMW, 3aJlaBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- AQHAJIU3UPOBATH TMOJIYYEHHBIE B XOJI€ PEIICHUS
3a7a4l pe3yJbTaThl, KPUTUYECKH OLIEHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCIIOBUSX;

- YMETh NEPEHOCUTH 3HAHMS B MO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHBHOCTH,

- YMETb MHTErpUPOBaTh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIABUraTb  HOBBIE  HJICH,
OPUTMHAJIBHBIC TOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTh WX MCITOJIH30BAHHUS B
MO3HABATEILHON U COIMAJILHON MPAKTUKE

npeaiaratb

CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUN;

BBISABIIATD B3aMMOCBA3b XUMHUYCCKHUX 3HaHWUH C IIOHATHUAMHU u
MMpEaACTABICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX MMPCIAMETOB,

- YMETb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOAHOTO COK3a TEOPETHYECKOW W MPUKIATHOM XUMHUH U

TPUBHAJIbHbIC HA3BAHUS BKHEUIINX BEIIECTB (STHJICH, alleTHJICH, TJINIEPHUH,
¢deHon, Qopmanbaeruy, yKCyCcHas KUCIOTa, [IJIMLIMH, YrapHbIA Tas,
YIJIEKHUCIBIN Ta3, aMMHUaK, TallleHas U3BEeCTh, HeralleHas U3BECTh, MMUThEBAs
colla W JIPYTUX), COCTaBIATH (POPMYJBI HEOPraHWYECKHX W OPTraHUYeCKUX
BEIIECTB, YPaBHEHHsS XHUMHUYECKHX pEaKIuil, OOBSICHITH WX CMBICIH,
TIOITBEPKIATh XapaKTepHbIE XAUMUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIIUMH JKCIIEPUMEHTAMHU U 3aIHCSIMU YPAaBHEHUH XUMHUYECKUX
peaKuuii;

- YMETh YCTaHaBJIMBATh MPUHAJICKHOCTh H3YyYCHHBIX HEOPraHUYECKUX W
OpraHMYECKUX BEIIECTB K OIMpPE/ETIeHHBIM KaccaM U IpyNIaM COeAUHEHUH,
XapaKTepu30BaTh MX COCTaB M BAKHEHIINE CBOWCTBA; OMPEACISTH BHJIBI
XMUMHUYECKUX CBs3eH (KOBaJeHTHasl, HOHHAs, METa/Inyeckasi, BOJOPOAHAs),
TUIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KIacCU(PUIMPOBATH XUMUYECKUE
peakuuu;

- chopMupoBaTh MpEACTABICHUA: O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpA, POJIM XUMHUU B TO3HAHUU SBICHUN
Opuposbl, B (QOPMUPOBAHMHM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOJUMOM ISl PELIeHUs! MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
MIPUPOIHON Cpelie;

- YMEThb NIPOBOJUTH PaCUeThl MO XUMHYECKUM (OpMyllaM U YpaBHEHHSIM
XUMHYECKUX pEaKIuil ¢  HCIONb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, o0bemMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BAThH
CHUCTEMHbIE XMMHUYECKHE 3HAHUS Ui NPUHATHS pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM




OK 02.
Hcnonws3oBarts
COBPEMEHHBIE
CpeacTBa
IIOMCKA,
aHaiu3a u
MHTEpIpETANU
nH(popmMaluu u
nH(pOopMaLUOH-
HBbIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUSI
3aza4
npodeccuoHab
-HOM
NeSITeNIbHOCTH

B o0siacTH IEHHOCTH HAYYHOT'O O3HAHMS:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUs HAyKH W OOIIECTBEHHOW TPAKTHKH,
OCHOBAHHOTO Ha JMaore KYJIbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHWIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILEHCTBOBAHUE SI3bIKOBOW M YHUTATEILCKOU
KyJbTYpbl KaK CPEJCTBA B3aUMOJECHCTBUSA MEXIY
JIFOBMU U TIO3HAHUSI MUPA;

- OCO3HAaHHE I[IEHHOCTHM HAYYHOU MESATEIbHOCTH,

FOTOBHOCTh  OCYHIECTBJIATH  IMPOEKTHYIO U
HCCIIEA0BATEIBCKYIO NEeSATENBHOCTh
VHJIMBHUIyaJIbHO U B TPYIIIIE;

OBiaiecHHe  YHMBEPCAJBHBIMM  Y4eOHBIMH

NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[:

B) padora ¢ ungopmanmeii:

- BJIaJIeTh HaBbIKAMU MOJy4yeHHUs] MH(GOpMaLUU U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIHHO
OCYILIECTBIISITh MOUCK, aHAJIN3, CUCTEMATH3ALIIO U
UHTEpIpeTanuo UHGOPMAUU PA3IUYHBIX BUIOB
1 (HopM MpecTaBICHHUS;

- co3JaBaTh TEKCThl B Pa3lIMYHBIX (QopmaTax ¢
y4eTOM Ha3HaueHHs HHPOpMAlMM U LEJIEBOM
ayIuTOpUH, BbBIOMpas ONTUMaJIbHYIO (opmy
MIPE/ICTaBJICHUS U BU3yaIH3alUy;

- OLIGHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
nHpopmaluy, €€ COOTBETCTBHE TMPABOBBIM H
MOPaNbHO-3TUYECKUM HOPMaM;

- HUCIOJNB30BaTh CPEACTBA HH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEHICHUH
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX u
OpraHM3allMOHHBIX  3aJa4 C  COOJIoICHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKU 0€30TIaCHOCTH,

- yMETb IUIAaHUPOBaThb M  BBINOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(mpeBpallleHHUsT OpPraHUYECKUX BEUIECTB IIpU HAarpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUH Ha aJbACTUbI,
KpaxMaji, YKCYCHYIO KHCJIOTY; JeHaTypanusi O€JKOB IpU HarpeBaHuw,
[[BETHBIE PEAaKIHUW OCNIKOB; TPOBOJAWUTH pEAKIMH HOHHOTO OOMEHa,
OTIpE/ICNATh CPely BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKLIMU Ha CylbdaT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA KAaTHOH aMMOHHUS;  pellarh
JKCIIEpUMEHTaJbHbIe 3afauun mo TeMaM "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BELIECTBAMHU U J1a0OPATOPHBIM 0OOPYAOBAHHUEM; MPEICTABIATh PE3YJIbTAThI
XMUMHUYECKOTO dKCIIEpUMEHTa B (hopMe 3amKcH ypaBHEHHH COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATHh XUMHUUECKYI0 HHPOPMALIKIO, OJTYyJaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmaiuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMH METOJAaMH HAay4YHOTO TIO3HAHMSI BELIECTB U

XUMHYECKUX  SIBICHUM  (HaOmioneHue,  M3MEpEeHHe,  IKCIEPHUMEHT,
MOJICITMPOBAHNUE);

- YMETb HPOBOJUTH pacueTbl MO XUMUYECKUM (GOpMylaM U ypaBHEHUSM
XMUMHUYECKHX PEaKUUMH C  HUCMNOIb30BaHUEM  (PU3MUECKUX  BEIMYUH,

XapaKTePU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MaccChl, 00beMa
(HOpMasbHBIC YCJIOBHS) Ta30B, KOJUYECTBA BEIICCTBA; HCIOJIH30BATh
CHCTEMHBbIC XMMHUYECCKHE 3HAHUS JUI TPUHSATUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM




THTUEHBI, PEeCcypcocOepekeHusl, TMPaBOBBIX H
TMYECKMX  HOpPM, HOPM  HH(MOPMAIMOHHOM
0e30I1aCHOCTH;

- BJIaICTh HABBIKAMH PACIIO3HABAHWA W 3alIUThI
nHpopMannu, HHOOPMAITMOHHOK 0€3011aCHOCTH
JINYHOCTH,;

OK 04.
OddexTuBHO
B3aUMOJICICTBO-
BaTh M paboTaTh
B KOJIJIEKTUBE U
KOMaHj1ie

- TOTOBHOCTh K CaMOPAa3BUTHUIO,
CaMOCTOSITEIbHOCTU U CAMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMHU y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM M COIMAJIbHOU
JEeSITEILHOCTH;

Osaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU 1€CTBUAMM:

0) coBMeCTHAasl AeATeJIbHOCTD.

- TOHUMATh W WCMOJB30BAaTh MPEUMYIIECTBA
KOMaHJHOW W MHIUBUIyaTbHON PabOTHI;

- TMPUHUMATH IIEIM COBMECTHOHM JIEATEIHLHOCTH,
OpPraHU30BBIBaTh U KOOPJAUHUPOBATH JACHCTBUS IO
€ JIOCTIDKCHHIO. COCTaBIIATH IUIAH JCHCTBUM,
pacmpeneniaTb  poJd  C  Y4eTOM  MHEHHUH
YYaCTHHKOB OOCYXKJaTh pPe3yJbTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATh ¥ BBINOJHATE pPabOTy B
YCIIOBHSIX peanbHOTO, BHPTYaJILHOTO u
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYUIECTBJIATH IO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYallUSX, MPOSIBISTH

TBOPYECTBO u BOOOpakeHue, OBITH
WHUIMATUBHBIM

Osaajnenne YHHBepPCAJIbLHbIMU
PeryasiTHBHBIMU 1€l CTBUSIMU:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- TMPUHUMATh MOTUBBI U apPryMEHTHl JPYTHX

- yMeThb IUIAaHUPOBaTh M  BBIINOJHATH XUMHUYECKHH  SKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpU HarpeBaHUM, IOJy4YeHHE
STUJIEHA W W3Y4YEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIUN HA aJbICTHJBbI,
KpaxMmai, YKCYCHYIO KHCJIOTY; JAeHaTypauusi OelKOB IIpH HarpeBaHUU,
[BETHbIE pEaKIUH OEJIKOB; MPOBOJUTH pEAKIUUd HOHHOTO OOMEHa,
OTIPENENATh Cpeay BOJAHBIX PacCTBOPOB, Kaue€CTBEHHbIE peaKluu Ha cyabdart-,
kapOoHaT- M  XJOpPUA-aHHOHBI, HA KAaTHOH  aMMOHHUS;  pellaTh
SKCIIEpUMEHTaJIbHbIe 3afaun 1o TemMaM "Metamnel" u "Hemeramnel") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYAOBAaHUEM; HMPEICTABIATh PE3YNIbTAThI
XUMHYECKOT0 IKCIIEPUMEHTA B (pOpME 3alIUCH YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUpPOBATh BBIBO/IbI HA OCHOBE ITUX PE3yIbTATOB




JFOZICH MIPU aHATIU3E PE3YIbTATOB JICATEILHOCTH,

- TIPU3HABATh CBOE MPABO W MPaBO IPYTHX JIFOJEH
Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
MTO3UIIUU IPYTOTO YEIOBEKa,

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpyKaromen
CpeIIbl,
pecypcocoepex
CHHUIO,
MIPUMCHSITh
3HaHUs 00
W3MCHCHUN
KIIuMarTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOM3BO/JICTBA,
3¢ heKTUBHO
JIIENUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

B o6s1acTH 3K010rMYECKOr0 BOCIMTAHUSA:

- cpOpMUPOBAHHOCTH IKOJIOTHUECKOU KYIbTYPHI,
TMOHUMAaHHUE BIUSHUS COIUATHHO-YKOHOMUYECKHUX
MIPOLIECCOB  HA  COCTOSIHHE  INPUPOJHOM U
COLIMANIBHOW  Cpefbl, OCO3HaHHE TJI00aIbHOIO
XapakTepa dKOJOTHYECKHX pooiieM;

- IUJAHUPOBAHUE W OCYIIECTBIICHHE JACWCTBUU B
OKpYXKalolllel Ccpefie Ha OCHOBE 3HAHUA ILener
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA;

AKTHUBHOE HEIPHUATHE JEHCTBUN, NPUHOCAIIUX
BpEl OKPYXAIOIIEH cpeae;

- YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIC
JKOJIOTUYECKHE TOCIEACTBUS MPEANPUHAMAEMBIX
JEUCTBUM, IPEOTBPALATh UX;

- pacumpeHue OIbITa
9KOJIOTMYECKOW HAIpPaBJICHHOCTH;
- OBJIaJICHHUE HaBbIKaMU y4eOHO-
HCCIEA0BATENbCKOM, IPOEKTHOM U COLIMAIbHOM
NEeSATENbHOCTH;

JACATCIIBHOCTHU

- chopMupoBaTh MpENCTABIEHUA: O XUMHUYECKOW  COCTaBJISIOLICH
€CTECTBCHHOHAYYHOUW KapTHUHBI MHUpPA, POJIM XMMHH B TO3HAHHWH SIBJIICHUN
npupoasl, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM I PEIICHUS TIPAKTHYSCKUX
3a/1a4 U SKOJOTMYeCKd OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 3JI0pPOBBIO U
MPUPOJIHON Cperie;

- YMeTh cOOI0AaTh MpaBUiia HKOJOTHYECKU LIE€JIecO00pa3HOTO MOBEACHUS B
OBITY W TPYIOBOW JEATEIHHOCTH B IEISAX COXPAHEHHS CBOETO 370POBBS U
OKpYXKalolllel TPUPOJAHON Cpe/bl;, YYUTHIBATH OMACHOCTh BO3JCHCTBUS Ha
JKMBBIE OpPTaHU3MBI OIPECIICHHBIX BEIIECTB, MOHWUMAas CMBICI TOKa3aTels
MpEAEIbHON JOMYCTUMOM KOHIIEHTPALUH




2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIIUILIVHBI

«XHUMMUS»

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4

OcHoOBHOe coep:KaHue 64
BT. U..

TEOPEeTUYECKOE 00yIeHNE 30
MPAKTAYECKUE 3aHATUS 24
ab0paTOPHBIC 3aAHITHS 10
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMe (COAePKAHUE 5

NMPUKJIATHOT0 MOYJIf)

B T. 4.

TEOPETHYECKOE 00yUeHUe 2

MPAKTUYECKHUE 3aHITH 4

IIpomexyTouHas arrecTanus (3a4er) 2
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmenoBanmne Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3aeyioB M TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb KOMIIETEHIINH
1 2 3 4
OcHoOBHOe coep:KaHue 64
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. OcHOBHOE coep:KaHue 4 OK 01
CtpoeHue aToMOB
XEMHYECKHIX Teoperuueckoe o0yueHue 2
DJIEMEHTOB U . -
npupoaa CoBpeMmeHHasi MoJelb CTpoeHHs artoma. CHMBOJIMYECKHH SB3BIK XUMHUU. XHUMHWYECKUH DIIEMEHT.
XHUMUYECKOI OnexTpoHHas KoHpurypauusa aroma. Knaccudukanuss XUMHUYECKUX 3J€MEHTOB (S-, P-, d-?J'IeMeHTI)I).
CBA3M BasleHTHBIE ~ 3IEKTPOHBI. BaneHTHOCTS. OJIEKTpOHHAss  NPHUPOAA  XMUMHYECKOM  CBS3M. 2
DNEeKTPOOTPUIIATEIILHOCTh. BHIBI XUMUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, METaNIMYECKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTHYecKkne 3aHATHS 2
Pemenne 3amaHuii Ha MCIIOJB30BaHHE XHMMHUYECKON CHMBOJMKH W Ha3BaHWH COSOWHEHHH IO
HOMEHKJIaType MEXKIYHAPOJAHOTO COK03a TEOPETUYECKOM W MPUKIATHONW XUMHUM M TPUBHAIBHBIX
Ha3BaHUM JUIsI COCTABJICHHS XUMHYECKUX (POPMYINI NBYXaTOMHBIX COCIMHEHHH (OKCHUIOB, CYIb(UIIOB,
TUAPUJIOB U T.I.) U APYTHX HEOPTAHHUYECKUX COCAMHCHUH OTIEIHHBIX KJIACCOB. 2
[IpakTuueckue 3agaHusl HA YCTAHOBJIEHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOIUYECKUM H3MEHEHHEM CBOMCTB XUMHUYECKHX JJIEMEHTOB U UX COCIUHEHUI B COOTBETCTBUU C
noJioxkeHueMm llepuoandeckoi CUCTEMBI.
Tema 1.2. OcHoOBHOE co/lep:KaHue 2 OK 01
[Tepuonnueckuit OK 02
3aKOH M TabIuIa Teoperuyeckoe o0yueHue 1
.M. MeHnpaeneeBa -
[Tepuonnueckas cucreMa xuMuueckux iemeHToB .M. Menneneesa. u3nueckuii CMbICI 1

HepI/Ioz[qucxoro 3aKOHa I[I/I MeHpeneera. 3aKOHOMepHOCTI/I H3MEHEHMS CBOMCTB XHUMHUYECKUX

11




3JIECMCHTOB, 06pa3yeMblx HMU MPOCTHIX U CIIOKHBIX BCIICCTB B COOTBCTCTBUU C ITOJIOKCHUCM
XMMMUECKOT0 ieMeHTa B [lepuoanueckoit cucreMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona /I.1. Menneneesa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYCCKUX DIJIICMCHTOB.

I[pakTHYeckne 3aHATHS 1
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJaHUI HA XapaKTEpU3AIUI0 XUMUYECKUX
aneMeHTOB «MeTtayuinuecke / HEeMETaNIMUYeCKHe CBOMCTBA, JIEKTPOOTPUIIATETFHOCTh XUMHUECKUX 1
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHHUEM M MOJIOKEHUEM B TIEPUOJUIECKON CHCTEME
xuMudecknx anemenToB .M. Menneneeray»
Paznen 2. XumMnueckne peakuumn 10
Tema 2.1. Tunesl OcHOBHOE coiep:KaHue 4 OK 01
XUMHUYECKUX
peaxiit Teoperuyeckoe o0yueHue 2
Knaccudukanus v THIIBI XUMUYECKUX PEAKIMil C ydaCTHEM HeOpraHudeckux BemiecTB. CocTaBlieHHE
YpaBHEHUH peakiuii COeAMHEHUS, Pa3JI0KEHHUs, 3aMEIICHNsI, 0OMEHa, B T.4. PEaKIIMi TOPECHHUS,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.
VYpaBHeHUs OKUCTIEHUS-BOcCTaHOBIIEHUA. CTeneHb okucieHusi. OKUCINUTENb U BOCCTAHOBUTEb. 2
CocraBieHne U ypaBHUBAaHUE OKHCIUTEIBHO-BOCCTAHOBUTENLHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIIECCax U
KU3HEJESATEIbHOCTH OPraHU3MOB
IIpakTUYeckue 3aHATHS 2
KonuuectBeHHble oTHOIIEHUSI B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI 1O
YpaBHEHUSM XUMHUYECKHX peakiuil. Molb Kak eIWHHUIla KOJHYeCTBa BellecTBa. MoJsipHas Macca.
3aKOHBI COXpAaHEHHUS Macchl M HEpruu. 3akoH ABoraapo. MomsipHblii 00beM ra3zoB. OTHOCHTENbHAsS 2
IJIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEHUSM XMMUYECKUX PEaKLUN C MCIOIb30BAHHEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coep:xaHue 4 OK 01
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Onexrpoautnuec- | TeopeTudeckoe odyueHue 2 OK 04
Kas JUCcCoLManus
U MOHHEI o6Men | T€OPHSA DIEKTPOIUTUYECKOH qucconmanuu. MoHbL. DIEeKTPOIMTEI, HEXIEKTPOIUThI. Peakuuu HOHHOro
obmMeHa. CocTaBieHHE pEaKlUMil MOHHOrO OOMEHa IyTeM COCTaBJIEHUS MX IOJHBIX U COKpAIlEHHBIX 2
HMOHHBIX ypaBHEHUHN. KHCIIOTHO-OCHOBHBIE pEaKIIMH.
JlabopaTopHble 3aHATUSA 2
JlaboparopHas padoTa “TUIBl XUMHUUECKUX pEaKLIUi’.
HccnenoBanue TUIIOB (10 COCTAaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOMIMXCS BEUIECTB) U IPU3HAKOB 5
XUMHUECKUX peakuuid. [IpoBenenne peakunii HOHHOTO 0OMEeHa, ONPEIEIEHNE CPEIbl BOAHBIX
pacTBOpOB. 3a7aHNs Ha COCTABJIEHNE MOHHBIX PEaKIIU
KonrpoJubHas
CrpoeHue BeniecTBa U XUMHUYECKUE PEAKIINH 2
padora 1
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATYpa i Teoperuyeckoe o0yueHue 2
CTpOEHHUE .
S — IIpenmer Heopranndeckoil xumun. Kiaccuduxanuus HeopraHuueckux BeriecTs. [IpocTeie U c10XkKHbIE
P BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCUIbI, THAPOKCUIbI, KUCIOTHI, COM). B3anmocss3b
BELIECTB
B HEOpPraHM4ecKuX BellecTB. ArperaTHble cOCTOsIHUS BemlecTBa. Kpucramimyeckue u amopgHsbie
BellecTBa. THUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHasi, MOJIEKYJIIpHAsl, MOHHAs!, METAJIIMYEeCKast). 2
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN peIeTKU. 3aBUCHMOCTh
XUMUYECKON aKTUBHOCTH BEIIECTB OT BH/1a XUMUUECKOH CBSI3U U TUIA KPUCTANINYECKON PEILIECTKH.
[TprunHbI MHOTOOOpa3us BEILECTB.
IlpakTHyeckue 3aHATHSA 2
HomeHknaTypa HeOpraHMUeCKUX BEIEeCTB: Ha3BaHHUE BEIIECTBA UCXOS U3 UX XUMUYECKOH (OPMYIIBI
WIN COCTaBJIEHUE XMMHUYECKON (hOPMYITbI HCXO/Isl U3 Ha3BaHUS BEILECTBA [0 MEXKAYHApPOHOU 5

(MIOITAK) mnu TpuBHaibHOW HOMEHKIATYPE.
Pemienne npakTHYecKuX 3aJaHMi IO KJIACCHU(PUKALMK, HOMEHKJIATYype W XUMHUYECKUM (opmynam

13




HEOPraHMYECKHX BEIIECTB PA3UYHBIX KJIACCOB (yrapHbIi ra3, YrieKHUCIbI ra3, aMMHUak, ramiieHas
W3BECTh, HETAIlICHAsI U3BECTh, MUTHEBAS COJIA M IPYTHX): HA3BIBATh M COCTABJIATH (DOPMYIIBI XUMUIECKUX
BEILIECTB, ONPEAEHATh IPUHAIICKHOCTD K KJIACCY.

Hcrounnkn xumudeckoi nHGopMaIuu (CpeacTB MacCoBOM nH(popManuu, cetb IHTEpHET U IpyTHe).
[Touck nHpopMaIuu Mo Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMytam

Tema 3.2. ®usuko-| OcHOBHOE co/iepKaHNe OK 01
XUMUYECKUE OK 02
CBOJCTBA Teopernyeckoe o0yueHue
HEOPraHUYeCKUX .

Mertamnsl. O6mue (u3nyeckue U XUMUYECKHe CBOMCTBAa MeTauioB. CriocoObl MosiydyeHusl. 3HaueHHe
petects METaJUIOB M HEMETaJUIOB B TPHUPOJAEC M KUIHEACATEIHHOCTH deloBeKa W opraHu3MoB. Kopposus

METAaJIJIOB: BUJIBI KOPPO3UH, CLIOCOOBI 3aIIUTH METAIUIOB OT KOPPO3UHU

Hemeramner. OOmme Qu3nyueckue W XWMHUYECKHE CBOWCTBA HEMETA/UIOB. T[HWIMYHBIE CBOWCTBA

HemetaoB [V— VII rpynn. Knaccudukanust 1 HoMeHKIaTypa coequHeHH HeMeTamuioB. KpyroBopoTsl

OMOTEHHBIX PJIEMEHTOB B TIPUPO/IE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIECTB (OKCUAOB, THIPOKCUIOB, KHCIIOT,

COJICH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHCHHM,

BBICIIMX OKCUJIOB U TUAPOKCHUJIOB

IIpakTHYeckue 3aHATHS

CocraBiieHHE ypaBHEHHM XUMHUYECKHUX PEAKLIMM C Yy4aCTHEM MPOCTBIX M CJIOKHBIX HEOPTaHUYECKUX

BEIECTB: METAJUIOB M HEMETAJJIOB; OKCHUIOB METaUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUAOB; HEOPraHUYECKHX COJICH,

XapaKTEPHU3YIOLUIMX UX CBOKCTBA.

Pemienne nmpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM HA CBOWMCTBA, COCTAB, IOJIYYEHHE U

0e30MacHOe HCIOJb30BaHWE BAXKHEUIIMX HEOPraHMYEeCKUX BEIIeCTB B OBITY M MPaKTUYECKOU

JESTEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOeE coep:xaHue OK 01
WNnentuduxarms OK 02

JlabopaTopHble 3aHATHS
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Heopranudeckux |JlaGoparopnas pabota «neHTH(UKaLNs HEOPraHMUECKUX BEIIECTB. OK 04

BEIIECTB Pemenune skcrepuMEHTaIbHBIX 33434 [0 XUMUYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO
pacro3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAILJIOB. 5
Wnentudukanyuss HEOPraHWYECKUX BEIIECTB C HCIOJB30BaHHEM HX (DU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cyiabdar-, KapOOHAT- M XJIOPHUI-
AQHMOHBI, HA KATHOH aMMOHHSI

KoHnTpoJubHas Croi

BOWCTBA HEOPraHNYECKUX BELIECTB 2

pabora 2

Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BellleCTB 24

Tema 4.1. OcHoBHoOe coJep:kaHue 4 OK 01

Knaccudukanus,

CTpoeHHE 1 Teoperudeckoe o0yueHue 2

HOMCHKIATYpa [losiBneHne U pa3BUTHE OPraHMYECKOM XUMHH Kak Hayku. [Ipenmer opranndeckoit xumnn. MecTto u

OpraHnecKuxX 3HaYEHNE OPTaHMYECKOW XUMUH B CHCTEME ECTECTBEHHBIX HaYK.

BCINECTB XHUMHYECKOE CTPOEHHE KaK TMOPSIOK COCTUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHMSI OpraHmyeckux coeauHenuit A.M. byrneposa.
VYraepoaHblil CKeJeT OpraHMuYecKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO
CTpOEeHUs MOJIeKy. M3omepus u n30Mephl. 2
[lonsitne o ¢ynkunoHanbHoM rpynne. Panukan. IlpuHiunel KiacCUPHUKAMK  OPraHUYECKUX
coenuHeHUN. MexayHapoaHas HOMEHKJIAaTypa U TMPUHLUUIBL HOMEHKJIATYphl ~ OPraHUYEeCKHX
coenuHeHuil. [loHsTHe 00 a3oTconEp)KalIMX COEIUHEHUSX, OMOJIOrMYEeCKH AaKTHUBHBIX BeEIeCTBaX
(yrneBojax, »upax, Oelkax W Jip.), BBICOKOMOJIEKYISPHBIX COEIUHEHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
IlpakTHYeckue 3aHATHSA 2
Homenknatypa opraHMyecKux COEIWHEHUN OTAEIbHBIX KIIACCOB (HACHILIECHHBIC, HEHACHIIECHHBIC H
apoMaTU4eCcKHe YIIeBOJIOPOAbI, CIUPTHI, (DEHOJIBI, alIbJIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHre MOJHBIX M COKpAIEHHBIX CTPYKTYPHBIX (OpPMYIT OpPraHMYECKUX BEIIECTB OTICIBHBIX 5

KJIACCOB, MCIIOJIb3YyS WX Ha3BaHUS N0 CHCTEMaTHMYECKOW M TPUBHAIBLHOM HOMEHKIAType (3TUJIEH,
alleTWIeH, TNMLEpHUH, (eHol, (opManbaerui, YKCycHas KHCIoTa, INMIMH). Pacdersl mpocreifmeit
(opMyIbl OPraHMYECKOM MOJIEKYIIbI, HCXOs U3 3JIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOe coepkaHue

12

TCOPCTI/I‘leCKOC oﬁyqelme

OU3NKO-XMMHUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTHENbHBIX KiIaccoB (0COOEHHOCTH
KJaccu(uKay ¥ HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHHA psia U o0mias popmyIia; n30Mepus;
(u3HUYecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MTOTYICHHS ):

— MpeneibHble YTIeBOAOPObl (aJKaHbl M IUKJIOANKaHbl). ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHHUKOB TeIlIa B IPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAX0XK/IEHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJKEHbl, AJKUHBI U aJKaJWEHbl) U apOMAaTUYECKHE YIIIeBOJOPOAbl. lopeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU JIJIsl CBAPKHU U PE3KU METAJJIOB

— KHUCJIOPOJCOepkKalllue COeUHEHUs (CTUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbIEIH/IbI
U KETOHBI, >XMUpBL, yriaeBoibl). IIpakThueckoe mNpUMEHEHHE HTUJICHIJIUKOJIA, TIJIHIepuHa, (eHoma.
[Ipumenenue Qopmanbpaeruia, ameragbAeruia, YKCYCHOM KHUCIOThl. MbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbIJia

— a3oTcojJepiallde CcoelWHEHus (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BbicokoMosekynspHbie
coeMHEeHUs (CUHTEeTHYecKre M OMOJIOTHYeCKH-aKTUBHbIE). MoHOMEp, MoJiuMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3anus STHUIEHA KaK OCHOBHOE HalpaBlIeHHE ero UCMOIb30BaHus. ['eHeTnueckas CBsA3b MEXIY
KJIacCaMH OPraHuYeCKUX COeTMHEHUN

IIpakTUYeckue 3aHATHS

CBolicTBa OPraHu4YCCKuX COG,Z[I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (TpI/IBI/IaJ'IBHaH H MCEXKAYyHapoaHasd
HOMCHKIJIaTypa, XUMHUYCCKUC CBOﬁCTBa, CII0COOBI nonyquI/m): npcaciIbHbIC (aJ'IKaHBI n I_II/IKJ'IOEU'IKaHLI),
HCIIPCACIIbHBIC (aJ'IKeHBI, AJIKNHBI 1 aJ'IKaI[I/IeHBI) U apOMAaTHUYCCKUC YIIJICBOAOPOAbI, CIIMPTHI U (I)GHOJ'ILI,
Kap6OHOBI>I€ KHCJIOTBI n B(I)I/IpLI, AJIbACT U IbI u KCTOHBEI, AMHUHBbI n AMHUHOKHNCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. BaﬂaHI/IH Ha COCTaBJICHUC ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ C
Y4aCTUEM OPraHUYCCKUX BCIICCTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUA

CocraBiaeHHE CXEM peaKquI (B TOM 4YHCJIC 10 TNPCMIOKCHHBIM IECTI0OYKaM npeBpameHI/Iﬁ),
XapaKTCPUIYIOUX XUMHUYCCKUC CBOICTBA OpPraHNYCCKUX COCOUHEHMI OTACIbHBIX KJIaCCOB, CITOCOOBI
HUX TIOJYYCHHA MW HA3BAHUC OPraHUYCCKUX COCIMHEHUHN IO TpHBHaHBHOﬁ N Me)KZLYI{apOﬂHOﬁ
CHUCTeMaTHYECKOM HOMCHKIJIATYypC.

OK 01
OK 02
OK 04
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Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKHX
COEJIMHEHUI OTAEJIBHBIX KJIACCOB

JlabopaTopHas pa6ora

JlaboparopHuas padota “IIpeBpamieHuss OpraHMYeCKUX BEIECTB" .
[Tonydyenue sTuineHa U U3y4eHHE €ro CBOMCTB. MoAennpoBaHnue MOJIEKY]I U XMMUYECKUX IPEBPALLECHAN
Ha [IpUMepe 3TaHA, dTUJICHA, AllETWICHA U JIp.

Tema 4.3.
Unentuduxarnus
OpPraHUYECKUX
BEILECTB, UX
3HAYEHHUE U
MIPUMEHEHHE B
OBLITOBOH U
MPOU3BOJCTBEHHOMN
JIEeITEILHOCTH
yeJioBeKa

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue

buooprannueckue coenuHenus. IlpumeHenne u Oumosnormdeckas poJib yriaeBojaoB. OkwucieHue
YIJ€BOJAOB — HCTOYHMK SHEPruu KUBBIX oOpraHu3moB. OOnacTh NpUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenuss OenkoB nuIIM B opraHusme. buonornueckue ¢yHkuuu OenkoB. buonoruueckue
¢GbyHKIMY kUpoB. Poibk opraHndeckoil XMMHUU B pellieHuH Mpo0sieM MUIEeBoi 0e30macHOCTH

Ponp opranmyeckoit XMMHHM B pEHICHUH TPOOJIIEM SHEPreTHYECKOW OE30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JaHIUH HOBBIX MaTEpHUajIOB, HOBBIX MCTOYHHKOB SHEPTUH (JIbTEPHATUBHBIE HCTOYHUKU
sHepruu). OnacHoCTh BO3/ICHCTBUS HA KUBbIE OPraHU3MbI OPTaHUYECKUX BEIIECTB OTACIbHBIX KJIAaCCOB
(YyrieBoJopo/ibl, CHOUPTHI, (PEHOJNBI, XJIOPOPraHWYECKHE IMPOU3BOJAHBIC, aJbJACTUABI U [p.), CMBICI
MoKasaress MpeAesbHO TOMYCTUMOM KOHIEHTPALuU

JlaGopaTopHble 3aHATHS

JlaboparopHas padoTa: “UneHTHPHUKAIUS OPraHUYECKUX COSAMHEHUN OTIENbHBIX KIIACCOB”™
WNnentuduxaims opraHM4eCKUX COCIMHEHUN OTACIbHBIX KJIAcCOB (Ha MpUMEpE allbJeTruI0B, Kpaxmania,
YKCYCHOM KHCJIOTHI, O€JIKOB W T.I.) C HCIOIb30BaHHEM UX (PHUIUKO-XUMHYECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuid. [leHarypauus Oenka mpu HarpeBaHuH. LIBeTHbIE peakiuu
0enkoB. BO3HHMKHOBEHHE AHATUTHYECKOTO CHTHANAa C TOYKU 3PEHHsS] XUMHYECKHUX IPOIECCOB MpHU
MPOTEKAHUH KaYECTBEHHOU PEeaKIiH, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH MPEATOKEHHbBIE OPraHU4eCcKre
BellleCTBa

KonTpoabHnasn

CrpykTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB

OK 01
OK 02
OK 04
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padora 3

Pazpea 5. Kunernueckne u TepMOAHHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMHYECKUX PeaKkiuii
CxkopocTb OcHoBHOE coep:kaHue OK 01
XUMHAYECKUX OK 02
peakuui. Teopernueckoe odyuenue
XHUMUYECKOE
paBHOBECHE CKopocTh peakluu, €€ 3aBUCHUMOCTb OT Pa3iMuYHBIX (PaKTOPOB: MPUPOIbI pearnpyiollux BelleCTs,

KOHLIEHTPALIMM pPEarupyromux BeUIeCTB, TeMIEepaTypbl M IUIOLIAJAM PEAKIMOHHOW TMOBEPXHOCTH.

TemnoBbieahPeKThl XUMUUECKUX peakuil. DK30-U SHA0TEPMHUUECKUE, PEAKIINH.

Obpatumocth peakuuid. XHUMHYECKOE pPABHOBECME U €ro CMEIIEHHE MOJ JACWCTBUEM pa3IUYHbIX

(hakTOpOB (KOHLIEHTpAllMs PEareHTOB WM MPOJIYKTOB PEeaKINH, AaBlieHUE, TeMIepaTypa) s CO3/1aHus

ONTUMAJIBHBIX YCIIOBUN MPOTEKAaHUsI XUMHUYECKUX rpoueccoB. [Ipuniun Jle Hatense

IIpakTHYeckne 3aHATHSA OK 01

OK 02

Pemenne npakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHainu3 (PaKTOpoB, BIMSIOMIMX Ha HM3MEHEHHE

CKOPOCTH XMMHYECKON peakiuu, B T.4. C MO3UIMNA SKOJOTUYECKH L[e€JecO00pa3HOro MoBeAeHUs B ObITY

U TPYAOBOH IEATEIHHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY’KaIOIIEH MPUPOTHOM Cpeibl.

Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuii Ha npuMeHeHue npuHnuna Jle-IllaTtense s

HaXO0XJCHHUS HANpaBJICHUS CMEIIEHUS paBHOBECHS XMMHUYECKOM peaklud M aHaimu3 (aKTopos,

BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS
Pa3znea 6. PacTBOpbI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
[TonsTue o OK 02
pacTBopax Teoperuuyeckoe o0yyenune OK 07

PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTrOTOBIEHUS PACTBOPOB.
PactBopumocts. MaccoBast A0ns  pacTBOpeHHOro BemlectBa. (CMbICH TOKaszarels MpPeaeibHO
JOMYCTUMOM KOHIIEHTPAIIUHU U €T0 UCIIOIB30BaHUE B OIEHKE DKOJIOTUYECKOI 0€30MacHOCTH.

[IpaBuna SKOJOTHYECKH MeJIecOo00pa3HOro TOBEACHHUS B OBITY W TPYAOBOW JESITENBHOCTH B IEJSIX
COXpaHEHUsI CBOETO 3JI0POBbSl U OKPYXKAIOIIEH MPUPOAHOU CpPEeJbl; OMACHOCTh BO3JCUCTBUSI HA KUBbIE
OpraHU3Mbl OIIPE/IETICHHBIX BEIIECTB.
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Pemienne mpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/1aHUI Ha PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOI U
IIPOU3BOJICTBEHHOM JEATEIBHOCTH YEI0BEKa

Tema 6.2. OCHOBHOE CoIep:KaHUe 2 OK 01
UccnenoBanue OK 02
CBOWCTB pacTBOpPOB .JIaﬁopaToprle 3aHATUA 2 OK 04

Jlaboparopuas padota «I[IpuroroBiieHue pacTBOpoB». [IpUroToBIICHNE PACTBOPOB 3aJaHHOH (MaCCOBOA,

%) KOHIEHTpaluu (C TPaKTUKO-OPHUEHTHPOBAHHBIMU BOIPOCAMH) U OMpPEACNEHUE Cpeabl BOIHBIX 2

pacTBopoB. Penienue 3aa4 Ha MPUTOTOBJIEHUE PACTBOPOB
IIpodeccuonaibHO-OpHEHTHPOBAHHOE COeP:KaAHUE (COAePKAHUE MPUKJIATHOTO MOIYJIA)
Pa3nen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM JeATEILHOCTH Y€I10BeKa 6 OK 01

OK 02

Xumnsi B ObITY ' |OcHOBHOE CO/lepKaHue 6 OK 04
MPOU3BOJCTBEHHOMN OK 07
NEeSATENbHOCTH Teoperuyeckoe o0yueHue 2
YeJI0BeKa

Hosgeiimune nocTHkeHns XUMUYECKOW HAYKH U XUMUYECKO TexHosoruu. Posb xuMuun B o0ecrieueHuun

9KOJIOTUYECKOM, SHEPTETUUECKON ¥ THUIIEBOM O€30MMaCHOCTH, Pa3BUTHU MeauIIMHEI. [IpaBuia nmoucka u 5

aHaJlM3a XUMHYECKOM HH(pOpMAIMM W3 pa3IMYHbIX MCTOYHMKOB (HaydyHas U Yy4eOHO-Hay4dHas

muTepaTrypa, cpeAcTBa MaccoBoil undopmarmu, cetb IuTepHer)

IIpakTUYeckue 3aHATHS

[louck u aHanM3 KeilCOB O MPUMEHEHMH XUMMUYECKHMX BEUIECTB M TEXHOJOTHH ¢ ydyeToM Oyayuieit

npodeccHOHAIbHOM ~ AEATEIbHOCTH [0  TeMaM:  BaXHEWIIWE  CTPOUTENIbHbIE  MaTepHallbl,

KOHCTPYKIIMOHHBIE ~MaTepUalibl, KpPAacKW, CTEKIO, KepaMHKa, Marepuanbl Uil SJIEKTPOHUKH, 4

HaHOMarepuaybl, TEKCTHJIbHBIE BOJOKHA, HCTOYHMKM OJHEPrUU, OPraHUYECKHEe U MUHEpaJIbHbIC

yoOpeHus, ieKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSI.

3amuTa: [IpencraBienue pe3ynbTaToB pelieHus KeiHcoB B popMe MUHH-I0KIa/1a C Mpe3eHTaluei

IIpomexyTouyHas aTrecTanus MO0 JUCHUILINHE (324€T) 2

Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30OBATEJILHOM
JUCHUIINHBI

3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecne4yeHuIo
Jlis  peanu3anu MPOTPaMMbl JTUCIUIUIMHBI JIOJDKHBI OBITH TPETYCMOTPEHBI CIECIYIOIINE
CHeIMAIbHBIC TIOMEIICHHUS: Y4eOHBIN KaOMHET XMMHH H/UTH YIeOHOW XUMUYECKOU JabopaTopuu.
Oo0opynoBanue yuye0HOro kadOuHera (HarJsiiHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIEJIEH MOJIEKYJ, MOJIETH KPUCTAUNIMUYECKUX PEIIETOK, KOJUICKIIMH MPOCTHIX U CIOXKHBIX BEIIECTB
W/WIM KOJUICKIIUM TIOJIMMEPOB; KOJUICKIUS TOPHBIX IMOPOJ W MHUHEpanoB, Tabimna MeHjaeneesa,
yueOHble GpubMbl, IU(POBBIE 00pa30BaTENBHBIE PECYPCHI.
Texnnueckue cpeacTBa 00y4eHHsi: KOMIBIOTEP C YCTPOMCTBAMHU BOCIIPOM3BENICHUS 3BYKA,
MIPUHTEP, MYIbTUMEINA-TIPOCKTOP C DKPAHOM.
O6opynoBanue Japoparopum U Ppadoyux MecT JAOOPATOPUM: MEH3YPKH, IHIIETKHU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIbI, IPEJAMETHBIC U MOKPOBHBIC CTEKJIA, IJIAHIIETHI JJIs
KaneJbHBIX peakiui, GuiabTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKJITHHBIC MPOOUPKU, PE3MHOBHIE
npoOKu, (POHAPUKH, HAOOp PEAKTHUBOB, CTEKISHHBIE MAJIOYKH, IITATUBBI I MPOOUPOK;, MEPHBIC
IAJTUHPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JIeIuTeNbHbIe munHapudeckue (50-100 mu), ctynku ¢
MecTuKoM, (appopoBble YalIKW, MUHLETHI, (QUIBTPHl OyMakHblE, BaTa, MapJjs, 4acoBble CTEKJa,
ANEKTPOIUIUTKH, JTA0OPATOPHBIE IITATHBBI, CIIUPTOBBIE TOPENIKH, CIIUYKH, TMPUOOP YISl TOJTydEHUS
ra3zoB (WM MpOOHpKa C Ta300TBOJHON TPYOKOit), nepKaTeu A1 TPOOUPOK, CKIISTHKH ISl XpaHESHHS
PEaKTUBOB, pa3gaTOuyHbIE JIOTKW; xuMudeckue crakansl (50, 100 u 200 mu); mmarenu; MUHIICTHI;
TUTEJIBHBIC MIUIIIBI; CEKYHAOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mur), BoAstHAst OaHsl, CTEKISTHHBIC TAJOYKNA; KOHMYECKHE KOJIOBI Ui TUTPOBAHUS
(50 1 100 mur); HTHAMKATOPHBIE TIOJIOCKH I oTnipeneneHus pH u cTanaapTHas HHAMKATOPHAS IIKaja;
YHUBEpCaIbHBIN HHANKATOP; uneTky Ha 1, 10, 50 M (v go3atopel Ha 1, 5 u 10 mut), OropeTku asis
TUTPOBaHUs, MeauIuHCKue mmpuisl Ha 100—150 My, maGopaTopHble W/WIM aHATMTHYECKHAE BECHI,
pH-meTpsl, cymmnbHbIH mKad, u ap. 1adopaTopHOE 000pyAOBaHUE.
3.2. UndopmannonHoe obecriedeHUe peaau3anuy nNporpamMmmbl
st peanuzaruu iporpammbl onoanoTednbid o ['BIIOY KO «I1TOT» nMeer nevyarHbie u
JNIEKTPOHHBIE  00pa3oBaTelbHbIE W UHGOPMAIIMOHHBIE PECYpChl, PEKOMEHIOBAHHBIE IS
MCII0JIb30BaHUs B 00pa3oBaTesibHOM mporiecce. [Ipu 3ToM crucok MOKeT ObITh TOTIOIHEH.
3.2.1. OcHOBHBIC MeYATHLIE U3AHUA
1. Tabpuensn O.C. Xumus. TexHonorunyeckuit npoduiib: yued. UIsi CTYAEHTOB yUpekKACHUN
cpen. npod. oopazoBanus / O.C.I'abpuensH, U.I.Octpoymos. — M. : O6pa3oBaTesbHO-
M3aTeNbCKUI eHTp «Akanemusi», 2024. — 304 c.

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3IaAHUS

1. Caenko O.E. Xumus: yyeOHUK nJs KOJUIeDKeH: oOmieoOpazoBarenbHas MOArOTOBKA
[Dnexrponnsiii pecype] / O.E. Caenko. — Dnektpon. TekctoBbie qan.(1 daiin pdf: 284 c.).
— Pocros w/J: ®ennkc, 2022. — URL:  https://www.litres.ru/book/olga-saenko/himiya-
uchebnik-dlya-kolledzhey-obscheobrazovatelnaya-podgotov-68045221/

3.2.3. JlonoJTHUTEIbHbIE HCTOYHHUKH

WNHuTtepHeT-pecypcbl:

1. SKunacc, Xumus (CI1O) — URL: https://www.yaklass.ru/p/himiya-spo
2. BuptyanbHas oOpa3oBarenbHas aboparopusi. — URL: http://www.virtulab.net/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJILHOI
JUCLUIINHDBI

KoHTposb 1 OIleHKa pe3yabTaToB OOY4EHUs! OCYILIECTBIISIETCS IPENojaBaTeiIeM B Ipolecce
MPOBEACHUS MPAKTUYECKUX 3aHATHN U J1a0OpaTOPHBIX pabOT, TECTUPOBAHHUS, A TAKXKE BBHITOJIHEHHS

o0y4aromuMuUCs WHAMBHIYAIbHBIX 3a/JaHUM, MPOEKTOB, HCcienoBaHUWM. Pe3ymbraThl 0OydeHHS

OMpCACIIAOT, YTO 06y11afoumecs1 JOJDKHBI 3HATh, IMIOHUMATb MU ACMOHCTPHPOBATH IO 3aBCPLICHHUU

HU3YUCHUA JUCHUIIINHBI.

Jis popMupoBaHUsl, KOHTPOJISI W OICHKU PE3YJIbTATOB OCBOCHHS YY4COHOW MUCIIUTUTHHBI
HCIOJIL3YETCSI CHCTEMa OIEHOYHBIX MEPONPHSITHIA, IMPEICTaBISIOmas co00M KOMIUIEKC Y4eOHBIX

MEpPOTIPUATHH, COTJIACOBAHHBIX C pe3ylbTaTaMu 00y4deHHs u chopmynmupoBaHHBIX ¢ yaeTrom OI'OC
COO (mpeametnsbie pe3yabTaThl o guctumuinie) u I'OC CIIO.

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTaTr 00yueHus Tumut ouenoqnf X
MeponpusTHI
| | OcHoBHOe conep:kanue
1 Paznea 1. OcHoBBI Popmyanposar,
0a3zoBble MOHATHS U
CTPOEHMS BellecTBa
3aKOHbI XMMHMHU
1.1 |OK 01 Crpoenue aToMOB Cocraiars xumnueckne | 1. Tectsr «CTpoeHne aTomoB
XUMUYECKUX IJIEMEHTOB |(POPMYJIBI COETMHEHUI B |XUMHUYECKUX DJIEMEHTOBY H
U MPUPOJA XUMUYECKON |[COOTBETCTBUU CO «ITpupoaa XUMHUYECKOU CBS3U.
CBA3U CTENIEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XMUMHUYECKUX JIEMEHTOB, |XUMUYECKUX (popmyI
UCXOJs U3 BAJIGHTHOCTU U |/IBYXaTOMHBIX COETUHEHHIA
ANEKTPOOTPHUIIATENLHOCTH |(OKCHIIOB, CYIb()UI0B, THAPUIOB
U T.IL.).
3. 3ajaHus Ha UCTIOJIB30BAHUE
XUMHYECKON CUMBOJIUKH U
Ha3BaHUU COCTUHEHUH I10
HOMEHKJIAType MEXIYHAPOIHOTO
COI03a TEOPETHUUECKOH 1
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BaHUN IS
COCTaBIICHUSI XUMUYECKUX
dbopMyn AByXaTOMHBIX
coeMHeHuM (OKCUIOB,
Cynab(GUIO0B, THAPUAOB U T.IL.) U
JpYruX HEOPraHMYECKUX
COEMHEHUH OTJEIbHBIX KIIACCOB
1.2 |OK 01 ITepuoanueckuit 3akoH U | XapaKTepU30BaTh 1. Tectsl «Metamnnyeckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETAJINYECKHE CBOMCTBA,
MeneneeBa COOTBETCTBUU C UX ANEKTPOOTPUIATENBHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
NEePUOJINYECKON CUCTEME |XMMHUYECKUX DJIEMEHTOB B
XUMUYECKUX JJIEMEHTOB  |COOTBETCTBUE C UX IIEKTPOHHBIM
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

.. Menneneena

CTPOCHHEM U TOJIOKEHUEM B
MEPUOINYECKON CUCTEME
XHMHUYECKUX 3jiemeHnToB .M.
MenpeneeBay.

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBS3H MEX]TY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB M MEPUOIUIECCKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX JIEMEHTOB U UX
COEJIMHEHUH B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckoi
cucTeMe.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHUS Ha
XapaKTEPHU3AIUI0 XUMHUECKIX
2JIeMEHTOB: «MeTammudyeckue /
HEMETaJUTMYECKUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJCTBO K DJIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM M TI0JIO)KEHHUEM B
MEPUOINYECKON CUcCTEME
XUMHYECKHX JIEMEHTOB

J.1. MennaeneeBa»

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XMMHYECKHX PeaKIui

KonTpoasHnasi padora
«CTpoeHue BemecTsa u
XHMHUYEeCKHE PeaKmum)

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakiun

CocTaBiATh peakiuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peaxIumn

1. 3agaun Ha cocTaBIECHUE
YpaBHEHUH peaKiiuii:

— COEIUHEHHS, 3aMEIECHMS,
pasno)keHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLU C
HCITOJIb30BaHUEM METO1a
AIIEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT Macchl
BEIIECTBA WM 00BhEMa

ra3oB 10 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 00BEMY
OJHOTO U3 YYaCTBYIOUIUX B
peaKlMK BEHIECTB; PacU€ThI
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

Macchl (00bEMa, KoTM4ecTBa
BEIIIECTBA) MTPOAYKTOB PEAKIIHH,
€CIIM OJIHO U3 BELICCTB MMEET
PUMECH

2.2

DNEeKTPOTUTHYECKAs
JUCCOIMAIINS U MOHHBIN
obMmen

CocTaBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO OOMEHa C
ydacTHeM
HEOPraHNYECKUX BEIIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJIIPHBIX ¥ HOHHBIX
pEaKuuii C y4aCTUEM KHCIIOT,
OCHOBaAHHI U COJICH,
YCTaHOBJICHUE H3MEHEHHUS
KHUCJIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turist
XUMUYECKUX peakiui”

Paznen 3. Ctpoenue u
cBOliCcTBa
HEOpraHu4ecKux
BellecTB

HccaenoBath cTpoeHue
CBOMCTBA
HEOPraHUYeCcKHX
BellecTB

KontpoabsHasi padora
«CBOIiCTBAa HEOPTAHHYECKUX
BelecTB»

3.1

OK 01

Knaccudukanms,
HOMECHKJIATypa u
CTpOCHUE
HEOPraHHUYCCKUX
BEIIECTB

Knaccudummposats
HEOpraHn4ecKue
BEII[ECTBA B COOTBETCTBHU
C UX CTPOCHUEM

1. Tect «HomenknaTtypa u
Ha3BaHHME HEOPTaHUUECKUX
BELIECTB HUCXO/IS U3 UX
XUMHYECKON (HOPMYIIbI UITH
COCTaBJICHUE XUMHYECKOMN
bopMyIbl UCXO/IS U3 HAa3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHON
WJIM TPUBHATBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCOBOM
J10JTA (MacChl) XMMHYECKOTO
aeMeHTa (COCTUHEHHUSI) B
MoOJIeKyIe (CMecH).

3. [IpakTuueckue 3a1aHus MO
KJIacCU(PHUKAIIMN, HOMEHKIIAType U
XUMHYECKUM (popmymnam
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3aAaHus Ha
oTpeeNieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJ]a XUMHUYECKON
CBSI3M U TUIA KPUCTAJUITUYECKOM
pelIeTKH

3.2

OK 01
OK 02

Duznko-xuMHUECKUE
CBOICTBa

YcranaBnuBarh
3aBUCHUMOCTD (DU3UKO-

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCH/IOB,
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
HEOPraHMYeCKUX XUMUYECKUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(POTEPHBIX
BEILIECTB HEOPraHUYECKUX BEUIECTB |TUAPOKCHUJIOB U COJICH.
OT CTPOEHUSI AaTOMOB U 2. 3ajaHus Ha COCTaBJICHHE
MOJIEKYJI, @ TAK)KE TUIIA  |yPAaBHEHUN XMMHYECKUX PEAKIIUN
KPUCTAJUIMYECKON C y4acCTHEM IMPOCTHIX U CIIOKHBIX
pelieTku HEOPraHUYeCKHX BEIIECTB:
OKCHUJIOB METAJIJIOB, HEMETAJNIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUIPOKCHUIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJTyYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHUS Ha
CBOMCTBA U MOJTyYEHUE
HEOPraHUYECKUX BEIIECTB
3.3 |OK 01 Wnentuduxanms HccnenoBath 1. IIpakTMKO-OpUEHTUPOBAHHBIE
OK 02 HEOpPraHUYECKUX KaueCTBEHHBIEC PEAKIIUH 3aJaHusA II0 COCTABJIEHUIO
OK 04 BEIIECTB HEOPraHUYECKUX BEUIECTB |XMMHUYECKUX PEAKIUNA C yHaCTUEM
HEOPraHWYECKHUX BEIECTB,
UCIIOJIb3YEMBIX JJI UX
UICHTU(UKAITIH.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
HEOPraHUYECKHUX BEIECTB”

4 Pa3znen 4. Crpoenne u |HcciaenoBarsb crpoenne u|KonrpoasHas padora
CBOliCTBa cBoiicTBa oprannyeckux |«CTpoeHHe U CBOICTBA
OPraHMYecKux BeLeCTB OPraHM4YeCKHUX BelecTB»
BeIIeCTB

4.1 |OK 01 Knaccudukanms, KiaccudumupopaThb 1. 3agaHust Ha cCOCTaBJIECHUE
CTPOEHHE U OPraHWYECKHE BEIIECTBA B |HA3BAHUN OPTraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COCAMHEHUH N0 TPUBUAIILHON WM

OpraHU4Y€CKUX BCUICCTB

CTpOEHHEM

MEXIyHapOAHOU
CUCTEMAaTHYECKON HOMEHKJIIATypE.
2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX ¥ COKPAIIICHHBIX
CTPYKTYPHBIX (popmyI
OpraHMYECKUX BEILECTB
OT/ZIEIbHBIX KJIACCOB.

3. 3ajaum Ha onpeaeneHue
npocTeiien GopmMyIbl
OpraHUYeCKON MOJIEKYJIbI, UCXOS
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
13 3JIEMEHTHOTO cocTana (B %)
4.2 |OK 01 CBoiicTBa OpraHMYecKuX | Y CTAHAaBINBATh 1. 3anaHus Ha cocTaBJeHHE
OK 02 COEIMHEHUI 3aBUCUMOCTb (PU3UKO- YpaBHEHUN XUMHUYECKUX peaKuit
OK 04 XUMHUYECKUX CBOMCTB C y4aCTHUEM OPTraHUYECKHUX
OPraHWYEeCKUX BEIIECTB OT |BEIIECTB HA OCHOBAHUHU UX
CTPOEHUS MOJIEKY COCTaBa U CTPOECHMUSL.
2. 3aga"usg Ha COCTaBJIEHUE
YpaBHEHUH XUMHUUYECKUX PEaKIIHil,
WJUTFOCTPUPYIOIIUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHHU3MOB
MPOTEKAHUS JaHHBIX PEaKuil U
TE€HETUYECKOM CBA3U
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTtHnle 3a1a4u 110
YpaBHEHUSAM peaKkiuil C ydyacTueM
OpraHUYECKUX BEILECTB.
4. JTaboparopnas pabota
“IIpeBpallieHus1 OPraHUYECKUX
BemecTs"”
4.3 |OK 01 Nnentuduxarus Uccnenosath 1.ITpakTKO-OpHUEHTUPOBAHHBIEC
OK 02 OpPraHMYECKUX BEILECTB, |KAYECTBEHHBIC PEAKIIMH  [3aJaHHsI 10 COCTABICHHUIO
OK 04 UX 3HAYEHUE U OpraHUYeCcKUX XUMUYECKUX PEAKIUI C y4aCTUEM
MIPUMEHEHHE B OBITOBOM |COEAMHEHUMN OTJCNIBHBIX |OpraHMYECKUX BEIIeCTB, B T.U.
Y IPOU3BOJICTBEHHOU KJIaCCOB UCIOJIb3YEMBIX JUTSl KX
NeSITENHOCTH YeJIOBEKa uaeHTU(GUKAK B OBITY U
MPOMBIIIIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxanusi OpraHn4ecKux
COEAMHEHUH OTNIEIbHBIX KJIaCCOB”
5 Pazpea S. Xapakrepu3oBaTtb
Kunernueckne u BJIMSIHUE PA3JIUYHBIX
TepMoOAHMHAMHUYEeCKUE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE H CKOPOCTh
NPOTEeKAHUA XHMHUYECKHX peaKkumid
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
XHMHUYECKHX pPeaKkumid
5 |OK 01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 peakuuii. XuMUYECKOE |BIMSHUE KOHLEHTPAUUU |TEOPETUYECKUE 3aaHMs HA
paBHOBeCHE pearupymouux BeIecTB U |aHaIu3 (GaKkTOpOB, BIUSIOIIUX HA
TEMIIEPATYPbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKOMN
XUMHUYECKUX PEAKINI peakuuu. [TpakTuko-
XapaxkTepu3oBaTh OPHUEHTUPOBAHHBIE 3a/I1aHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarense s HaxoxaeHUs
peaxkuuu cpesl u HaIpaBJICHUs CMEIIECHUS
TEMITepaTyphl Ha PaBHOBECHS] XUMHYECKOU PEaKITHI
CMEIIeHHE XUMHUYECKOTO | aHaiu3 (PaKTOPOB, BIMSIOMINX
paBHOBECHS Ha CMEIlleHHEe XUMUYECKOTO
paBHOBECHS

6 HccnenoBaTh HCTHHHBIE

Pa3znen 6. PacTBopbl PacTBOPHI € 3aJAHHBIMU
XapaKTepUCTHKAMH
6.1 |OK 01 [Tonsitue o pactBopax  (Paznuyarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBJICHHE
OK 02 pacTBOPBI pPacTBOPOB.
2. [IpakTHKO-OpHUEHTUPOBAHHBIE
pacyeTHbIC 3a1aHMS Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJCTBEHHOM AESITEIBHOCTH
YyeJnoBeKa
6.2 |OK 01 Hccnenoanue cBoiicts |MccnenoBath hu3uko- JlaGoparopnas padota
OK 04 pacTBOpPOB XUMHUUYECKHE CBOMCTBA “IIpuroToBieHHE pacTBOPOB”
HCTUHHBIX pacCTBOPOB

Il | IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJlepP:KaHMe (Coep:KaHue MPUKIATHOTO MOTYJIs)

7 Pazpen 7. OuenuBath nocjeacTBHsi|3amuTa Keiica (¢ yaeTom
Xumus B ObITY U OBITOBOI H Oyayuei npogeccuoHaIbHON
NPOM3BOACTBEHHOM NPOM3BOJACTBEHHOMI JAeSITeIbHOCTH)

AeSITeIbHOCTH AeSiITeIbHOCTH YeJI0BeKa

YeJ10BeKa ¢ MO3HIHIT
IKOJIOTHYECKOH
Oe3onmacHoCTH

OK 01
OK 02

Xumus B ObITY U
MIPOU3BOICTBEHHOM

OueHuBarh MOCIEACTBUL
OBITOBOU U

Keiic (¢ yuerom Oymyreit
npodeccrnoHanbHO M
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MepOonpUsITHI
OK 04 JESITEIbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHOM JESITEIBHOCTH )
OK 07 JESITEIbHOCTH YelloBeKa ¢ |Bo3MO)KHbBIE TEMBI KEHCOB:

MO3ULIUHA DKOJIOTUYECKOU
0e30I1aCHOCTH

1. lns M-1: Ucnonb3oBanue
XUMHYECKHUX CPEICTB B
00CTyKUBaHUU aBTOMOOWIICH;
BrusiHue pa3mmyHBIX XUMUYECKHX
MPerapaToB, MIPUMCHICMBIX JUIS
OYKCTKH H 3aIUThI
ABTOMOOWJIBHBIX KOMITOHCHTOB, Ha
0€301acCHOCTh U JI0JTOBEYHOCTh
ABTOMOOMIICH.

2. Jlist UC-1: Xumudeckue
OIIACHOCTH B YPE3BBbIYANHBIX
CUTYaITUsX,

HUccnenosanue BUI0OB
XHUMHYECKHUX BEIIECTB, KOTOPBIC
MOTYT MPEJICTABIIATH OIMTACHOCTh
IIPU aBapusX UM KaTacTpodax, a
TaKke pa3paboTKa METOJ0B UX
0€301acHOTO yIajIeHUs U
HEUTpaIU3alUH.

3. s JI-1: Xumudeckue
BEIIIECTBA, UCTIOJIL3YEMBIC B
JIOTUCTHKE JJI 00CCTICUCHHS
0€301aCHOCTH TPAHCIIOPTHUPOBKH
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