TOCYJIAPCTBEHHOE TPO®ECCHOHAJIBHOE OBPA30BATEJILHOE YUPEKIEHHE
TYJIECKOW OBJACTH «TYJILCKU NEZATOT MYECKUT KOJLIEIA»
(THOY TO «TYJbCKUI NEJAMOTMUYECKUA KOJLTETK)

PABOYAS ITPOI'PAMMA
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

XUMUA

Tyma 2023



Pabouas mporpamMma o001e00pa3oBaTeNIbHON AUCIHUILIUHBI «XHUMHUS» pa3padoTaHa Ha
OCHOBE TPHMEpPHOW paboueill mporpamMmbl 0O0IIC00pa30BaTEIBLHON JUCITUTUIMHBI «XUMUSY,
pexomenoBanHoil ®I'bOY AIIO MPIIO,2022 r.; B cootBercTBUU ¢ PI'OC COO (yTBepxkaeH
npukazoMm MunoOpHayku Poccun ot 17.05.2012 1. Ne413 (c M3MEHEHUSAMH U JTOTIOJHEHUSIMH )
«O0 yTBepx)aeHUU (enepaTbHOro rocy1apCTBEHHOr0 00pa30BaTENbHOTO CTaHIAPTa CPEIHEro
obmero o6pa3oBaHus», mpuka3 MunuctepcrBa npocsemenus PO ot 12 aBrycra 2022 r. N 732);
¢ Konmenmwmeit  mpenojgaBanuss ~— 00me0oOpa3oBaTENbHBIX  JUCHHUIUIMH C  y4ETOM
npoecCHOHANBHOM HAIpPaBIEHHOCTH MPOrPaMM CpeaHEero MpodecCHOHaIbLHOr0 00pa3oBaHus,
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1. OBIIAAL XAPAKTEPHCTHUKA PABOYEM ITIPOT'PAMMBbBI
OBIEOBPA3OBATEJIbHOU JUCHUITJIMHBI «XUMMWSA»

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa3oBarebHOl nporpammbl CITIO
PaGouas mporpamMMa y4eOHOW NHUCUUIUIMHBI SIBISICTCS YacTbIO OCHOBHOWM MpodeccuoHaIbHOU
obpazoBarenbHoii nporpammbl (IIIICC3) B coorBerctBuun ¢ ®I'OC mno cneunansuoctu CIIO
44.02.02 «IIpenomaBanue B HAYAJIBHBIX KJIacCaxy.

1.2. Heau U miiaHupyemMblie pe3yJabTAaThl 0CBOCHUS IMCIUILINHbI:
Lenu u 32724 JMCUUITHHBI

(DOpMI/IPOBaHI/Ie Y CTYACHTOB IIPCACTAaBJICHUA O XHUMHYSCKOH COCTaBJ'IHIOH_ICI\/'I CCTCCTBCHHO-

HaquOﬁ KapTUHBI MHUpPAa KaK OCHOBLI IIPUHATHA peH_IeHI/Iﬁ B XXU3HCHHBIX U IIPONU3BOJACTBCHHBIX

CUTYalHsIX, OTBETCTBEHHOTO MMOBEJACHUS B IPUPOIHOM CpEE.

3agauu AMCHMILIMHBI:
1) chopmupoBaTh NOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHX IMPOLECCOB U

ABJICHUM B OKpPYXalollel Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpPa, B3aWUMOCBS3U U

B3aMMO3aBUCUMOCTU €CTCCTBCHHBIX HAYK;
2) pPa3BUTb YMCHUSA COCTABJIATH Q)OpMYJ'IBI HCOPIraHUYCCKUX KW OPraHUYCCKUX BCIICCTB,
YpaBHCHUA XUMHUYCCKUX peaKI_lI/Iﬁ, OOBACHATh HX CMBICJI, HHTCPIIPETUPOBATHL PC3YJIbTAThI

XUMHUYCCKHX SKCIICPUMCHTOB,

3) chopMupoBaTh HABBIKM MPOBEIACHUS MPOCTEHIINX XUMHUYECKUX HKCIIEPUMEHTAIBHBIX

UCCIICIOBAaHUI C COOJIOZACHHWEM TMpaBWJl Oe30macHOro oOpamieHuss ¢ BEIeCTBAMH U

1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHUS HCIIOJIb30BaTh HHPOPMAIMIO XHMHUECKOTO XapaKTepa M3 Pa3IndHbIX

HCTOYHHKOB,

5) cdopmupoBath

YMCHUA IIPOrHO3HUPOBATH ITOCJICACTBUS cBOCH JACATCIIBHOCTH H

XUMHYCCKUX IMTPUPOAHBIX, OBITOBBIX H IPOM3BOJICTBCHHBIX ITPOLIECCOB,

6)

C(l)OpMI/IpOBaTB MMOHUMAaHHE 3HAYUMOCTH JOCTHIKCHHH XHUMHYECKOM HAayKH U

TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATILHOM M MPOU3BOJICTBEHHOU cep.

1.2.2. Tlnanupyemblie pe3yJibTATHI OCBOEHUsI 001I€00Pa30BATEILHOI THCIIUIIHHBI B
cootBeTcTBHH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Koa n
HauMMeHOBaHHe
¢opmupyembIx
KOMIIeTeH U

IInanupyembie pe3yJbTaThl 0CBOCHHS JHCIHILIHHBI

Oomue

JucuuniauHapHblie

OK 01. Beibupars
CHOCOOBI peIeHns
3a1a4
npodeccnoHambHOMI
JIeSITeIIbHOCTH
MPUMEHUTENIBHO K
PpasIMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOIro BOCIUTAHMS:

- TOTOBHOCTh K TpPYyAY, OCO3HaHHE IEHHOCTHU
MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K aKTHUBHOM  JI€ITEIbLHOCTH
TEXHOJIOTUYECKOI u COIMATbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHUIIMAPOBATH,
IUIAHUPOBATh M CAMOCTOSITENIbHO  BBINOJIHATD
TaKylo JesITeIbHOCTD;

- UHTEpeC K Ppa3IHYHBIM cdepam
npodeccroHabHO IeaTebHOCTH,

OBiafieHne  yHHBeEPCANbHBIMH  Y4eOHBLIMH
NMO3HABATEJLHBIMH AeiiCTBUAMM:

a) 6a3oBbIe JIOTHYeCKHUE 1eHCTBHA .

- CaMOCTOSITENBHO (hopmMynHpOBaTH u

aKTyaJlu3HpoBaTh MpPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE,

- BJIQJETh CHUCTEMON XUMHUYECKUX 3HAHUM,
KOTOpasi BKIIOYAeT: OCHOBOIIOJIAraIONINe
MOHITHST  (XMMHUYECKHH  DIIEMEHT, aToM,
QJIEKTPOHHAs 000j0uKa atoma, s-, p-, d-
JNIEKTPOHHBIE  OpOWTaIM  aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb,
3EKTPOOTPHUIATETBHOCTD, CTEeNeHb
OKUCJICHHS, XHMHYECKasi CBfA3b, MOJIb,
MOJISIpHAsT ~ Macca, MOJSIPHBIA  00BeM,
YIIACpOMHBIN  cKeneT,  (YyHKIMOHAJIbHAS
rpynmna, paavkal, H30Mepusi, H30MEpHI,
TOMOJIOTHUYECKU T pAn, TOMOJIOTH,
YTIIE€BOIOPOIBI, KHCIIOPOI- u
a30TCOJIepIKaIIHe COETMHEHUS,
OMOTOTHIECKH BEIIECTBA
(yrneBojsl, MOHOMED,

aKTHBHBIC
XKHUPHL,  Oenkn),




- YCTaHABIMBATH CYIICCTBCHHBIH MpPHU3HAK HWIH
OCHOBAHHWS U CPaBHEHHS, KIacCH(UKAIMH H
0000111eH N,

- ONpeneNsiTh IENH JCSITEIbHOCTH,
napaMeTPhl U KPUTCPUH UX JTOCTIHIKCHUS,
- BBISBIIATH 3aKOHOMEPHOCTH M MPOTHBOPCYHS B
paccMaTpUBaEMbIX SBICHUSX;

- BHOCHUTh KOPPCKTHBBEI B  JICATCIHLHOCTb,
OIICHUBATh COOTBETCTBHE pPE3YJITATOB IICIISIM,
OIICHUBATh PUCKH MOCIEACTBHUI ACATEIEHOCTH;

- pa3BHBaTh KpEaTUBHOE MBIIUICHHE IIpH
peleHnH )KU3HEHHBIX IPo0IIeM

0) 0a3oBbIe HCCIEA0BATEIbLCKHE TEHCTBUM:

- BJIaJIeTh HABBIKAMH YUEOHO-HCCIIeJOBATEIECKOM
W TPOCKTHOM  NEATENBPHOCTH,  HAaBBIKAMH
paspenicHus npooeM;

- BBISBIATH NPUYHHHO-CJICJACTBEHHBIC CBS3H H
aKTyaJM3UpPOBATh 33124y, BEIJIBUTATh THIIOTE3Y €€
peuicHus, HaXOoOUuThb ApPryMCHTBI JJIsA
JIOKa3aTeibCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh
mapaMeTpsl U KPUTEPUH PEIICHHS,

- aHAJNM3UPOBATH IONYYCHHBIC B XOJC PEIICHHS
3amaun pe3yNbTaThl, KPUTHYCCKH OIICHUBATh WX
JIOCTOBEPHOCTh, MPOTHOZUPOBATh H3MCHCHHE B
HOBBIX YCIOBUSX;

- YMETh MIEPCHOCHUTH 3HAHUS B MMO3HABATEIFHYIO H
MPAaKTUYECKYIO 00JIaCTH KU3HECSITCIBHOCTH;

- yYMEThb HHTETpUPOBaTh 3HAHUA M3 Pa3HbIX
MPEMETHBIX 00J1acTeH;

- BbBIIBUT'aTh HOBBIC nacu,
OpUTHHAJIbHBIC TOAXOAbI U PCHICHUS
- CIIOCOOHOCTh UX MCTIONB30BAHMSI B
MIO3HABATEIIFHON M COIIMATBHOM MPaKTHKE

3aaaBaTb

npeagarathb

MOJIMED, CTPYKTYpHOE
BBICOKOMOJICKYIISIPHEIC COCTMHEHUS,
KpHUCTaJLTHIecKas pemeTka, THTIBI
XUMUYECKUX  peakiuii  (OKHUCIUTEIBHO-
BOCCTaHOBUTEJbHEIE, 9K30-U
SHIO0TEPMUYECKHE, peakuuu HOHHOTO
o0OMeHa), pacTBop, AIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS
JIUCCOLIUAIIUS, OKUCIIUTENb, BOCCTAHOBUTED,
CKOpPOCTh XIMHAYIECKOI peaxImm,
XUMHYECKOE paBHOBECHE), TCOPUH U 3aKOHBI
(Teopus XAMHIYIECKOTO CTPOCHUS
oprannueckux Bemects A.M. bytieposa,
TEOpHs DIEKTPOTUTHICCKON IHCCOIHAIIIH,
nepuognueckuii 3akoH .M. Menneneesa,
3aKOH COXpaHEeHHUsI Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3BIK
XMMUH, (DAKTONIOTHYECKHE CBEACHUS O
CBONCTBAX, COCTaBe, NOJIyYEHUH U
0e30MacHOM  UCTOJBb30BAaHUU  Ba)KHEHUIINX
HEOPTaHMYECKUX U OPTaHMYCCKUX BEIICCTB B
OBITY ®  TPAKTUICCKOM  JEATENbHOCTH
YeIIOBEKa;

- YMETh BBISIBILITh XapaKTepHBIC MMPU3HAKA U
B3aHMOCBSI3b M3YYCHHBIX TIOHSATHH,
MIPUMEHSATH COOTBETCTBYIOIIUE TTOHITHS TPU
OIIMCaHUHU CTPOCHUA u CBOWCTB
HCOPraHMYCCKUX U OPraHnICCKUX BEIIECTB U
nux HpeBpaHleHI/H‘/lI; BbIIBIISITH B3aMMOCBSA3b

3BEHO,

XMMHMYECKUX 3HAaHUM C TOHATUSAMU H
IIPEICTaBICHUSMU JIpyrux
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMETb HCIOJB30BaTh HAMMEHOBaHUSA

XUMHYECKUX COENMHEHHH MEXIYHApOIHOTO
CO03a TEOPETUUYECKON U NPUKIAJHON XUMUU
U TPHUBHAIbHBIE HAa3BaHMSA BaKHEUIIMX
BEIIECTB (3TWJICH, aleTWIEH, TJINIEPHH,
¢denon, ¢dopManbIeru, yKCycHas KHCIIOTa,
DJIMLUH, YrapHbld Tra3, YIVIEKUCIBI Tas,
aMMUaK, TraileHas U3BECTb, HEralleHas
U3BECTh, MHUTbEBas COAa W  JIPYTHX),
COCTaBIATH (POPMYIBI HEOPTaHWYECKHX U
OpraHUYECKUX BEILIECTB, YPaBHEHUS
XMUMHYECKHX PEAKIUH, OOBSCHATH UX CMBICI;
HOJATBEPXKIATh XapaKTEPHbIE XHMHYECKHE
CBOMCTBA  BEHIECTB  COOTBETCTBYIOIIMMU
JKCHEPUMEHTAMH M 3alUCSIMH ypaBHEHUN
XUMHYECKHX PEaKIHi;

- YMETb YCTaHaBIMBaThb NPUHAIIECKHOCTH
H3Y4EHHBIX HEOPraHU4ECKUX u
OpraHUYECKUX BELIECTB K ONpPEACICHHBIM
KJ1accaMm 51 rpyImam COEJIMHEHUH,
XapaKTepU30BaTh UX COCTaB M BaKHEHIINE
CBONCTBA; OIpPENEIATh BHUIBl XUMUYECKHUX

CBsI3eH (xoBaneHTHas, HOHHA,
MEeTaJUTHYeCKas, BOJIOPOJIHAS), THIIBI
KPUCTAILTIYECKHUX peueTox BEIIIECTB;

KJIaccu(UIPOBATH XUMUUCCKUE PEAKIIHU;

- copMHpOBaTh  MPEICTABICHUS: W)
XUMHYECKOH COCTAaBJISAIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJH
XVUMHUH B TIO3HAHUM SIBJICHUU TPUPOJBI, B




(GOpPMHUPOBAHMM MBILUICHUSI U KYyJIBTYpBI
JIMYHOCTH, ee (GYHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOW M PEIICHUS
NPaKTHYECKUX 3aJad W OKOJOTHYECKH
00OCHOBaHHOTO  OTHOIIEHHS K CBOEMY
3JI0pOBBIO U IPUPOTHOHU Cpene;

- yMeTb  NpPOBOAUTH  pacyeTrel 10
XUMHYECKHM (QopMylnaM M YpaBHEHUSIM
XUMHYECKHX PEaKUUi C WCIOJIb30BaHUEM
(GU3NYECKUX BEIHYMH, XapaKTePH3YIOLINX
BEIICCTBA C KOJHMYECTBEHHOH CTOPOHBI:
Maccel, o0BeMa (HOpPMAaJbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BELIECTBA; UCIIOIb30BATH
CHCTEMHBIC ~ XMMHYECKHE 3HAHHSA Ui
OPUHATHS ~ pemleHHud B KOHKPETHBIX
JKM3HEHHBIX  CUTyalUsX, CBSI3aHHBIX C
BEIIECTBAMH M UX IPUMEHEHUEM

OK 02.
Hcnons3oBath
COBpEMEHHBIE
Cpe/CTBa MOUCKa,
aHaIM3a U
MHTEPIPETALNH
HHPOPMALINH H
MH()OpPMAaLMOHHEIE
TEXHOJIOTHH IS
BBITIOJTHEHHMS 3a/1a4

B 00J1acTH HEeHHOCTH HAYYHOI0 MO3HAHUS:

- c(OpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd U OOIIECTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha Juainore KYNBTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MecTa B
HNOJIUKYIbTYPHOM MUDE;

- COBEPIIECHCTBOBAHME A3BIKOBON M YUTATENBCKOU
KyJIBTYpBl KaK CPEJCTBA B3aMMOJACHCTBHS MEXITY
JIOABMH U TO3HAHHS MHPA;

- yMeThb IUIAHUPOBaTb M  BBINOJHATH
XMMHUYECKMH HKCHEPUMEHT (TpeBpalleHus
OpPraHMYECKHX BELIECTB IIpH HarpeBaHMH,
MNONTydyeHHe OJTUJIEHAa M H3YYCHHE €0
CBOWCTB, KayeCTBEHHBIE  pEakIWd  Ha
IBACTHIBI, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanus O€NKOB TIpHM  HarpeBaHUH,
[[BETHBIC pEAaKIUH OENKOB; IPOBOAUTH
peakuuy HOHHOTO OOMEHa, OIpENEITh
Cpeny BOJAHBIX pPAaCTBOPOB, KadeCTBECHHBIC

npodeccHoHaNBHOI | - OCO3HaHHE LIEHHOCTH HAYYHOW [EsTeNIbHOCTH, | peakLUUH Ha cylbdar-, KapOoHaT- U XJIOPUA-

JIeSITEIbHOCTH TOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO M | aHHOHBI, HA KAaTHOH aMMOHHS; pelaTh
UCCIIEI0BATENbCKYIO JEeSITEeIbHOCTh | DKCIEPUMEHTAIBHBIE 3aJadyd 10  TeMaM
UHIVBUAYAJIBHO U B IPYILIIE; "Mertasmuisr" u "Hemertamnsr") B
OgiafieHlie  yHMBEPCATbHBIMH  Y4eOHBLIMH | COOTBETCTBMM C  TNpaBWIaMU  TEXHUKHU
NMO3HABATEJBHBIMH AeiiCTBUSAMM: 6e3omacHoCTH pu oOpateHuu c
B) pa0dorta ¢ uH(popManueii: BELIECTBAMH u ma00paTOPHBIM
- BJIQICTh HaBBIKAMH IOIydeHHS HHpOpManuu U3 | 000pymOBaHHEM; MPEACTABIATH PE3YJIbTATHI
WCTOYHHMKOB DPAa3HBIX THUIIOB, CaMOCTOATENbHO | XMMHUYECKOTO 3KCIepUMeHTa B  (dopme
OCYIIECTBIISITh TTOMCK, aHAIN3, CUCTEMATH3aLMIO | 3allICH  yPaBHEHWH  COOTBETCTBYIOIIMX
W WHTEpIpeTanuio HMHGOPMAIMM PA3IWYHBIX | peakuuii W QopMynupoBaTh BBIBOIBI Ha
BUJIOB U (hopM IpezcTaBiIeHNUS; OCHOBE 3THX PE3YJIbTaTOB;
- co3laBaTh TEKCThl B Pa3IM4HbIX (opMmarax C | - yYMETh aHAJIU3UPOBATH  XHMHUECKYIO
YY4ETOM Ha3Ha4deHus HMHQPOpPMAlMKM M LeJieBOH | MHGOpPMalMIo, TOJNy4aeMyl U3  pasHbIX
ayauTOpUH, BBIOMpas ONTUMAIbHYIO (HOPMY | HCTOYHHMKOB (cpenctB MaccoBOM
MPECTaBICHUS M BU3YyaJIN3aIUH; nHpopmanuu, cetb IHTepHeT U 1pyrue);
- OIIGHHMBATh JOCTOBEPHOCTh, JIETUTUMHOCTH | - BJIAJETh OCHOBHBIMH METOAAMH HAayYHOI'O
nH(opManuK, ee COOTBETCTBHE IIPABOBHIM U | IMO3HAHMS BEUIECTB M XMMHUYCCKHUX SIBICHUN
MOPaJIBHO-3THYECKIM HOpMaM; (mabmroneHne, W3MEpEHHE, OIKCIIEPHMEHT,
- HCIIOJIB30BaTh CPeAcTBa MH(OPMALMOHHBIX M | MOJECIHPOBAHHE);
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PENMIEHWH | -  yMeThb  MNPOBOJAWTH  pacyeTsl IO
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX W | XUMHUYECKUM (opMylaM U  ypaBHEHHSIM
OpPTaHM3AIlMOHHBIX ~ 337a4 C  COOJIIO/ICHMEM | XMMHYECKHX pEaKkIuil ¢ HCII0JIb30BaHHEM
TpeGoBaHUIt 9PTrOHOMHUKH, TEeXHUKU | GU3UYECKUX BEJUUYMH, XapaKTEePU3YIOIINX
0e30MMaCHOCTH, THTHEHBI, PECypCcOCOEpPEeKEHHs, | BEHMIECTBA C KOJIWYECTBEHHONH CTOPOHBI:
MPaBOBBIX M  JTHYECKUX  HOPM,  HOPM | Maccel, oObemMa (HOPMAaJbHBIC YCIIOBHS)
MHPOPMAMOHHON 6€30IacHOCTH; ra3oB, KOJMYECTBA BEUIECTBA; MCIOIb30BaTh
- BIIa/IETh HABBIKAMH PACIIO3HABAHUS W 3AIIUTHI CHUCTEMHBIE  XMMHUYECKHe 3HaHUS A
nHpOpMAaNH, HHPOPMAITMOHHON O€30MTaCHOCTH OPUHATHS ~ pEUleHMH B~ KOHKPETHBIX
JIMYHOCTH; JKU3HEHHBIX  CHUTyallUsiX, CBS3aHHBIX C

BEIIECTBAMU U MX NPUMEHEHHEM

OK 04. - TOTOBHOCTb K CaMOpAa3BUTHIO, | - yMETh IIIAHUPOBaTb M BBIIOJHATH

S pexTrBHO CaMOCTOSITENIbHOCTH U CaMOOTIPEIENICHUIO; XMMUYECKHH HKCHEPUMEHT (IpeBpalieHus

B3aUMOJICIICTBOBATh | -OBIAaJICHUE HaBBIKAMU y4eOHO- | OpraHMYecKuX BEIIECTB IPH HArpeBaHHH,

u paborath B

HCCJIEIOBATENIbCKON, MPOEKTHOW W COLMAJIbHOU

IMOJYYCHHUC DOTHWJIICHA W  H3YYCHHE C€ro




KOJUICKTHBE U JEeATEIBHOCTH; CBOWCTB, KadeCTBEHHBIC  pEaKOUu  Ha
KOMaHJe Ogaanenne YHUBEPCAJBHBIMM | aJbIETHIBI, KPaxMal, YKCYCHYIO KHCIOTY;
KOMMYHMKATHBHBIMH JeiicTBUSIMH: JeHaTypanusi O€NKOB IIpM  HArpeBaHHH,
0) coBMecTHasI AeSITEJbHOCTD! LBETHBIE pEaKUUH OENKOB; IPOBOAUTH
- MOHMMAaTh W WCHOJB30BaTh MPEUMYIIECTBA | pEaKUMX HOHHOTO OOMEHa, OIpeneNsTh
KOMaH/THOH U MHANBUAYaJIbHOW paboThI; Ccpely BOAHBIX PAaCTBOPOB, KaueCTBEHHBIE
- TPUHUMATH LEIH COBMECTHOW [ESTENLHOCTH, | peakUiH Ha cyiabdar-, KapOoHaT- U XJIOPUA-
OpPTraHU30BBIBATh U KOOPAMHUPOBATH ICHCTBUSA MO | aHUOHBI, HAa KAaTHOH aMMOHHS; pellaTh
€e JIOCTHM)KEHHUIO: COCTaBIATh IUIaH JEHCTBUH, | SKCIEpUMEHTaNbHbIE 3aJaud 10 TeMaM
pacmpenensiaTe  pomd ¢ ydeToM  MHeHui | "Mertamisr" " "HemeTtammsr") B
YYaCTHHKOB OOCYKAaTh PE3yJIbTaThl COBMECTHON | COOTBETCTBHM C  IPAaBWJIAMH  TEXHHKH
paboTsr; Oe3omacHOCTH npu oOpameHnn c
- KOOPOWHHUPOBAaTh U BBHINOJHATH padOTy B | BEHIECTBAMH u 71a60paTOPHBIM
YCIHOBUSIX ~ PEAIBHOTO, BUPTYaJILHOTO u | 000pyZOBaHNEM; IPEACTABIATH PE3YJIBTATHI
KOMOMHHPOBAaHHOTO B3aNMO/ICHCTBYS; XMUMHYECKOTO 3KCHEpHUMEHTa B  (opme
- OCYILECTBJIATh TIO3UTHBHOE CTPATETHUECKOE | 3allUCH  ypPaBHEHUI  COOTBETCTBYIOLIMX
MOBE/ICHUE B Pa3JIMYHBIX CHUTYalMsX, MPOSBIATH | peakuuii W QopmMynupoBaTh BBIBOIBI Ha
TBOPYECTBO u BOOOpaXKeHUE, OBITH | OCHOBE 3THX PE3YJIbTATOB
MHHUIHATUBHBIM
Oguanenne YHUBEPCAJIBHBIMHA
peryJisiTUBHBIMH 1€ CTBUAMU:
r) IPpUHSATHE ce0s1 U IPYTUX JII0/Ieii:
- TIPUHAMATh MOTHBBI W apTyMEHTHl IPYTHX
JFOJICH TP aHAJM3€ PE3yIbTAaTOB AESTEIbHOCTH;
- IPU3HABATh CBOE MPABO M MPABO APYTUX JIFOJACH
Ha OIIHOKHU;
- pa3BHBaTh CIIOCOOHOCTH MOHMMATh MHp C
MO3MIIMH IPYTOTO YEIIOBCKA,
OK 07. B 06s1acTH YKOI0THYECKOT0 BOCTIMTAHUS: - chopMHpOBaTh  MOPEACTABJICHHUSI: O
CopeiicTBOBaTH - c(OPMHUPOBAHHOCTH IKOJOTHUCCKOU KYJIBTYPBI, | XUMHICCKOMN COCTAaBJISIOLLIEN
COXPaHECHHIO MOHUMAaHHE BIUSHUS COIMATbHO-3KOHOMUYECKUX | €CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIU
OKpYy’Karomien IPOIIECCOB  HA  COCTOSIHME MNPHPOJHOW M | XMMHMU B IO3HAHMU SIBICHHM HpPUPOABI, B
cpepl, COLMAJIBHOW Cpenbl, OCO3HaHHWE TIIOOANBHOTO | GOPMHUPOBAHMM MBINUICHUS W KYJIBTYPBHI
pecypcocOepekeHn | XapakTepa SKOJIOTMIECKUX IpooIeM; JUIHOCTH, ee (YHKIIMOHATBHON
10, IPUMEHSTH - IUTAaHWPOBAHUE M OCYINECTBICHHE ACHCTBHI B | IPaMOTHOCTH, HEOOXOAMMOW ISl pEIICHUS
3HaHUA 00 OKpYXalOlleH cpeie Ha OCHOBE 3HAaHWA LENeH | MPaKTHYECKHX 337ad M JKOJOTHMYECKH
U3MEHEHUU YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA; 00OCHOBaHHOTO OTHOIICHHS K CBOEMY
KJIMMara, aKTMBHOE HENpUATHE JEeWCTBHH, HNPUHOCSAIIMX | 3[0POBBIO M IIPHPOIHON Cpere;
TIPUHIUIIE] BpeI OKpYXarollel cpeae; - yMeTh cOOMIOAATh MpPaBHJIa KOJOTHUECKH
6epexIMBOTO - YMEHHE IPOTHO3MPOBATh HEOJAroNpHsTHBIE | LEIecCOO0pa3HOr0 TOBEJACHHUsT B OBITY U
MIPOM3BO/ICTBA, HKOJIOTHUYECKHUE TOCIEACTBUS IPEANPUHUMAEMbIX | TPYIOBOH JIeSITEIbHOCTH B HEAxX
3 deKkTHBHO JIeHCTBUH, IPEeJOTBpAIaTh UX; COXpaHEHHS CBOETO 3/10pOBBS u
JIEHICTBOBATh B - pacuupeHue OIIBITA JIEATENBHOCTH | OKpY>Karollen IIPUPOIHOMN cpensl,
Ype3BbIUaiiHBIX HKOJIOTHYECKON HANPaBJIEHHOCTH; YYUTBIBaTh OMACHOCTh BO3ACHCTBHS Ha
CHUTYaIUSIX - OBJIa/ICHNE HABBIKAMH y4eOHO- JKMBBIE OPraHU3MBbI OIIPEAEICHHbBIX BEIIECTB,
HCCIIEIOBATEIbCKON, MPOEKTHON M COIMATbHON MOHMMAsi CMBICT TIOKa3aTellsl MpenesbHOM
JIeSITeIIbHOCTH; JIOITYCTUMOH KOHIIEHTPALNH
IIK 1.2. 3Hathb COBPEMEHHBIE o0pa3oBaTeIbHEIC
OpraHu3oBbIBATH TEXHOJIOTUH, B TOM 4HCIIE HMH(POPMAIOHHO-

npouecc 00y4eHus
oOygaromuxcs B
COOTBETCTBHH C

KOMMYHUKAIIUOHHBIC.

CaHUTAPHBIMHU
HOpPMaMH H
npaBUJIAMA

K 3 YBepeHHO OpPHEHTUPOBATHCS B CYIIECTBYIOIIEM | YMEHHUS:

Habope UU(POBBIX CEPBUCOB M WHCTPYMEHTOB | MCIIOJIb30BATh CIICLUATbHBIC MMPUIOKEHHS U

JUISL PEIlISHHs] Pa3JIMYHBIX MEJaroruueckux 3a1ad | CEpBHCHI  JUIS  CO3[aHUSl  3JIEKTPOHHBIX

00pa3oBaHMs 00y4aIOINXCS 00pa3oBaTeNbHBIX pecypcos, TECTOB,

OIPOCOB,  KPOCCBOPAOB,  HMH(OTrpaduKy,

BPEMEHHBIX OCEH, BHJECOPOJHMKOB U BeO-
nopt¢oimo;




CO31aBaTh BU3YaJIbHO IpaMOTHBIE
MaTepHalIbl;

OCYILIECTBIIAITh TTOWCK 3¢ P EKTUBHBIX
yu4eOHBIX  PEcypcoB Uil peleHHs
NeJarorvyeckKux 3a/1a4;

3Hanusa:

CTieI[UANIbHBIE TIPUJIOKEHUSI U CEPBUCHI IS
CO3/IaHUs DIICKTPOHHBIX 00pPAa30BATEIBHBIX
pPEecypcoB, TECTOB, OIPOCOB, KPOCCBOPIIOB,

uHbporpaduky, BPEMEHHBIX oceit,
BHCOPOJINKOB U BEO-TTOPTQOIIHO.
0K 13 TBOpUecKn UCNOIBb30BaTh U(POBBIC TEXHOIOTUN | YMEHHUsI:

JUIL pemieHHus y4deOHBIX 3a7ad, B Pa3IHMIHBIX
KOHTEKCTaX, B TOM 4YHCJIE JUIi OpraHU3aLluH
MPOEKTHON  NIESATENPHOCTH  OOYyYalomuXcsi ¢
MIOMOIIBIO IIM(POBBIX CEPBHUCOB.

UCIIONB30BaTh  OHJIAHH-MHCTPYMEHTBI  JUIS
BHEAPCHHUS COBPEMEHHBIX II€IarOrHYecKux
NPaKTUK: IIEPEBEPHYTHIH KIIacc, CMENIaHHOEe
oOydeHne, MOOMIFHOE 00yUIeHHE, TPOSKTHOE
oOydeHne u.T.1.

TPUMEHSTD B o0OpazoBaresbHOM
JIeITeIbHOCTH  Bueopenakropsl (Movavi),
KOHCTPYKTOPBI Ul CO3JaHusl BeO-KBECTOB,
BUPTYQJIbHBIE  JIOCKH, IUIATQOPMBI IS
MMPOCKTUPOBAHUA HHTCPAKTUBHBIX y‘le6HLIX
MaTtepuanioB (iSpring), reHeparopslr QR-
KOJa;

pa3pabaTbIBaTh y4eOHO-METOANIECKHUE
Marepuanabl, BUKTOPHHBI, KPOCCBOPABI C
MIOMOIIBIO OHJIal{H-CEPBUCOB JUIS
MPOBECHUS y4eOHOTO 3aHATHS.

3Hanus:

pecypcehl  (peiepanbHBIX W PErHOHATBHBIX
00pa30BaTeNbHBIX MOPTAJIOB i
OpraHu3aluu  MPOEKTHOM  JeATEIbHOCTU
00y4Jarmuxcs;

UPPOBBIE PECYpPChl Ui CO3MaHUS BeO-
KBECTOB, TECTOBBIX pPabOT, BHUKTOPHH,
KPOCCBOPAOB, MAMSTOK U T.J.

MOHATUS ~ BeO-KBECTa,  ajlrOPUTM  €ro
pa3paboTku, THUTIOBYIO CTPYKTYPY
00pa3oBaTeIFHOTO BeO-KBECTA.

morsatuss QR koma, ero QyHKIMOHA,
BO3MOKHOCTH  HCIIOJL30BAaHHUS,  OHJIANH-
TeHEPaTOPhI KOJIA.




2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBHOM JUCIATILINHBI

2.1. O0beM yueOHOI MCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 58
B T.4.

OcHoBHOE coep:KaHue 58
BT. U..

TEOpPETUYECKOe 00yUeHnE 36
MIPaKTUYECKHUE 3aHATUSI 22
IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 6
NPHUKJIATHOT0 MOYJIsI)

B T. Y.:

TeopeTuyeckoe o0yueHue 2
IIPAKTUYECKUE 3aHATUS 4
KoutpoabHas pagora 6

IMpomexyTounas arrectauus (1u¢¢epeHIHPOBAHHDII 3a4eT) 2




2.2. TemaTH4ecKHH IVIAH U cOJAepKaHUe YUeOHOM JMCIUIIIHHBI « XHMHUSD)

10

HanmenoBanue pasiesio ConepxaHue y4e0HOro MaTepuaja (OCHOBHOE B I[pO(l)eCCI/IOHaJILH(i—OpPIeHTHpOBaHHoe), Ja6opaTopHbIe U OBLeM YaCoB ®opmupyembie
U TeM MPaKTHYeCKHe 3aHATHS, MTPUKJIATHOH MOIYJb KOMIIEeTeHIINH
1 2 3 4
OcHoBHOE cofiepKaHue 58
Pa3znes 1. OcHOBBI CTPOEHMSI BelllecTBA 5
Tema 1.1. OcHOBHOE cojiep:KaHue 3 OK 01
CrtpoeHue aToOMOB Teopernuyeckoe o0yuyeHue 1
XUMHUHCCKUX SJIEMCHTOB | CoppemenHas Mozenb cTpoeHust aToMa. CHMBOJIMYECKHIA S3bIK XUMUH. XUMHUYECKUH 31EMEHT. DICKTPOHHAS KOHPUIypaLus
[p1poAa XMMUIECKOU aroma. Knaccuukanus XMMHUUECKHUX 3JEMEHTOB (S-, P-, d-31eMenThI). BaneHTHBIE 37€KTPOHEI. BaleHTHOCTD. DIEeKTpOHHAS 1
CBA3H IPUPOJIA XUMUIECKON CBS3U. DIEKTPOOTPHUIATENBHOCTD. BHIBI XUMHUUECKOM CBsA3M (KOBAJICHTHAs, MOHHAS, METATIAYECKas,
BOJIOPOJIHASI) U CITOCOOBI e¢ 00pa3oBaHuUs
IlpakTHYyeckue 3aHATHS 2
Pemenue 3amaHuii Ha UCHONB30BAHME XUMHUYECKOW CHUMBOJIMKM M HAa3BaHUM COEAMHEHUN II0 HOMEHKIAType
MEXKIYHApOIHOTO COI03a TEOPETHYECKOW M NMPHUKIJIAJHOW XMMHH U TPUBHAIBHBIX Ha3BaHHU ISl COCTABICHHS XMMUYECKHX
(dbopMyn NIBYyXaTOMHBIX COEIWHEHHH (OKCHIOB, CyIb(HIOB, THIPUAOB MU T.N.) U APYIMX HEOPraHWYECKHX COCIMHEHHIH 2
OTJAEJBHBIX KIACCOB.
[MpakTHyeckue 3alaHusi Ha YCTAHOBJICHHE CBS3M MEXIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U IEPHOIUYECKHM
M3MEHEHHEM CBOWCTB XMMHUYECKHX HJIEMEHTOB M MX COCIMHEHMH B COOTBETCTBHH C IoJokeHneM [leprnoanaeckoil CHCTEMBI.
Tema 1.2. OcHOBHOE cojiep:KaHue 2 OK 01
[lepronmaeckuii 3akoH 1 | TIpakTHYeCKHE 3aHATHS 2 OK 02
tabimnua JI. V. Menneneesa |[Tepuomuueckas cucTema XuMuueckux sinementos JI.1. Menneneesa. ®usnuecknii cmpica Ilepuoanueckoro 3akona JI.1.
MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX JIEMEHTOB, 00pPa3yeMbIX HMH HPOCTHIX M CIIOIKHBIX
BEILIECTB B COOTBETCTBUH C ITOJIOKEHUEM XUMHYECKOT0 srieMeHTa B [leproandeckoii cucteme. MUpOBO33peHUECKOE U
HayyHoe 3HaueHue [lepuonnyeckoro 3akoHa [I.1. Menaeneesa. [Ipornossl .M. Menneneesa. OTKpbITHE HOBBIX 2
XUMHUYECKHX JJIEMEHTOB.
Perenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKHX 3aJaHNI HA XapaKTEepU3aIHI0 XUMHUUECKHUX AIIEMEHTOB
«Meramieckue / HEeMETAIIIMYECKIE CBOWCTBA, 3IEKTPOOTPHIATEIBHOCTh XMMHUUECKHUX IEMEHTOB B COOTBETCTBHH C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B NIEPUOANUECKON cucTeMe XuMuieckux ayeMenToB .M. MenaeneeBa»
Paznen 2. XuMunueckue peakuuu 8
Tema 2.1. Tunsr OcHOBHOe cofiepKaHue 4 OK 01
XMMHUUYECKHUX pPeaKIii Teopernueckoe odyueHue 2
Knaccudukanus u THITBI XUMHYECKHX PEaKIUi ¢ yqacTHEeM HeopraHnyeckux BeuiecTs. CocTaBiieHue ypaBHEHUH peakinit
COEIMHEHUSI, PA3JIOKEHHMS, 3aMEIeHNs,, 0OOMEHa, B T.4. PEaKIMi TOPEHUsI, OKUCIICHHS -BOCCTAHOBIICHHSI.
YpaBHEHHS OKHCIICHUs-BOCCTaHOBNIEHHA. CTeneHsb okucineHns. OKUCIuTeNs 1 BoccTaHOBUTENb. CocTaBIeHHE U 2
YpaBHHUBaHHE OKUCIIMTEILHO-BOCCTAHOBUTEJILHBIX PEaKIMii METOIOM AJIEKTPOHHOTO OanaHca. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKIIMH B IPUPOJIE, IIPOU3BOJICTBEHHBIX POLIECCAX U JKH3HEAEATEIHHOCTH OPTaHU3MOB
IIpakTHyeckue 3aHATHSA 2
W3yuyeHne KONM4eCTBEHHbBIX OTHOIIEHUH B XUMUHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUHU M PACUEThI 110 YPaBHEHHUSIM 2

XUMHWYCCKUX peaKHHﬁ. Moub xak CAMHHUIIa KOJIMYCCTBA BCIICCTBA. MOHHpHaﬂ Macca. 3aKOHEI COXPpaHCHHS MAaCChbl U SHEPIUH.
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3akoH ABoragpo. MossipHblii 00beM ra3oB. OTHOCHTENbHas IUIOTHOCTH Ta30B. PacyeThl MO YpaBHEHHSIM XHUMHYECKHX
PEaKIHii C NCTI0JIL30BAHIEM MacChl, 00beMa (HOpMaJbHbIE YCIOBHS) Ta30B, KOJMIECTBA BEIIECTBA

Tema 2.2. OcHOBHOE cojiep:KaHue 4 OK 01
OJEKTPOINTHIECKAS Teoperunueckoe o0yuyeHue 2 OK 04
JMCCOLMALINS 1 HOHHbII Teopust aneKTpoaUTHUECKOM qucconranuy. IoHbL. DNeKTpoIuThl, HedNEeKTpouThl. Peakunu nonHoro oomena. CocraBieHue
obmeH peakuuii MOHHOTO OOMEHa ITyTeM COCTAaBJICHHWS MX HOJHBIX M COKPAICHHBIX MOHHBIX YpaBHEHHWil. KHCIOTHO-OCHOBHBIE 2

peaxiyu. 3aaHus Ha COCTABJICHUE HOHHBIX PeaKIUi
KontpoabsHas padora 1 CTpoeHHE BEIECTBA U XUMHUECKUE PEAKIUU 2
Pazgen 3. CTpoeHue U CBOHCTBA HEOPTAHUYECKHX BelIeCTB 14
Tema 3.1. Knaccuduxanus, | OcHoBHOe coaepkanune 4 OK 01
HOMEHKJIaTypa ¥ CTpoeHue | Teopernyeckoe o0yueHHue 2 OK 02
HCOPraHMYCCKHUX BCIIECTB | [Ipenmer Heopranmdeckoit xumun. Kitaccudukamnus HeopraHmdeckux BemecTB. [IpocTeie u cnoxHble BeniecTBa. OCHOBHEIC

KJIaCCHI CIIOXKHBIX BEIIECTB (OKCHABI, THAPOKCHUIBI, KHCIOTHI, CON). B3aMOCBA3b HEOPTaHUIECKNX BEIIECTB. ATpETaTHbBIC

cocTosiHus BeulecTBa. Kpucraminyeckue u amopdHsie BeuecTBa. THIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHas, 5

MOJIEKYJIsIpHast, HOHHAs, METAIUINYecKast). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BELIECTBA OT THUIA KPUCTAIITHYECKOI

pemeTKH. 3aBUCUMOCTh XUMHUYECKONH aKTUBHOCTH BEILECTB OT BUJa XUMHUYECKOH CBSI3U U THIIA KPUCTAIIIMYECKON PEIIeTKH.

ITpuanHEl MHOrO0Opas3ysl BEIIECTB

IIpakTHyeckue 3aHATHS 2

H3y4eHnue HOMEHKIIaTypbl HEOPTaHWYECKUX BELIECTB: Ha3BaHUE BELIECTBA UCXOAS U3 UX XUMHUUECKOI (hOPMYIIbI HITH

COCTaBJICHHE XUMHYECKOH (POPMYIIBI KCXO/1s M3 Ha3BaHus BeuiecTBa o mexayHapoauoii (MIOIMAK) winu TpuBraipHOU

HOMEHKJIaType.

Pemenne mpakTudeckux 3aJaHUN 1O KilacCH(UKAIIMHN, HOMEHKJIATYPe ¥ XMMUYECKUM (popMyliaM HEOPTaHHYECKUX BEIIECTB 5

pa3IMYHBIX KJIAacCOB (yrapHBIH ra3, YIJIEKHCIBIH Ta3, aMMHUaK, TralieHas M3BeCTb, HETalleHas M3BECTb, NMHUThEBas coJa U

JPYTHX): Ha3bIBATh M COCTABIATH (DOPMYJIBI XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAMIEKHOCTD K KJIaccy.

Hcrounnkn xumudeckoit nHGopmManun (cpecTB MaccoBoi MH(popmary, cetb MutepHet u npyrue). Ilonck nadopmanuu mo

Ha3BaHWIM, HICHTH()HUKATOPaM, CTPYKTYPHBIM GopMyIIaM
Tema 3.2. dusuko- OCHOBHOE cOJep:KaHHe 10 OK 01
XUMUYECKUE CBOMCTBA Teopernuyeckoe o0yyeHue 6 OK 02
Heoprauuyeckux Bemects  |Mertamnbl. OOume Qusuueckne U XMUMUYECKHE CBOWCTBAa MeTawioB. CrocoObl MOnydyeHus. 3HAYEHHE METAJIOB M

HEMETAJJIOB B IPUPOJIC M >KU3HEJEITEIFHOCTH YeJIOBEeKa M OpraHn3MoB. Kopposus MeTaiutoB: BHIBI KOPPO3UH, CIIOCOOBI 2

3aIIMThl METAJJIOB OT KOPPO3UH

Hemeramsl. O0mme ¢pusnyeckne 1 XMMUYECKHE CBOMCTBa HeMeTayuloB. TunuyHele cBoiicTBa HemetayuioB [V— VII rpymnm. 2

Knaccudukanys 1 HOMEHKIaTypa COeAMHEHNI HeMeTau1oB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYECKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCH/IOB, THAPOKCHIOB, KHCIIOT, COJIEH | Jp.). 2

3aKOHOMEPHOCTU B M3MEHEHHUH CBOMCTB MPOCTHIX BEUIECTB, BOJOPOAHBIX COEAMHEHHH, BHICIINX OKCHJIOB U THAPOKCH/IOB

IIpakTHyecKkue 3aHATHSA 2

CocraBiieHHe YpaBHEHUI XMMHUYECKMX PEaKIMi C y4acTHEM IPOCTBIX M CJIOKHBIX HEOPraHMYECKHUX BEIIECTB: METAIIIOB H

HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aMQOTEPHBIX 3JIEMEHTOB; HEOPTaHWYECKUX KHUCIOT, OCHOBaHHMH W 2

aM(I)OTepHLIX TUAPOKCHUIO0B; HECOPraHNICCKUX coneﬁ, XapaKTCPU3yromunux nx CBOMCTBA.
Pemenne IPAKTUKO-OPUCHTUPOBAHHLIX TCOPECTUICCKUX Sa,Z[aHI/Iﬁ Ha CBOﬁCTBa, COCTaB, IHOJIYyUCHHUE U Oe3oracHoe




12

HCIOJIb30BaHME BaXKHEHIIINX HCOPraHMYCCKUX BCIICCTB B 6I>ITy )48 HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU YCJIOBCKA

KontpoabsHast pabora 2

CBolicTBa HCOPraHNYCCKUX BEIICCTB

Paznea 4.

Ctpoenue 1 cBOHCTBA OPraHMYeCKHX BelIeCTB

18

Tema 4.1. Knaccuduxarms,
CTpOEHHUE U HOMEHKJIATypa
OpraHUYEeCKUX BEILECTB

OcHoBHOe coaep:kaHue

Teopernuyeckoe o0yyeHue

IlosiBneHue U pa3BUTUE OPTaHUYECKOW XUMUM Kak Hayku. IIpenmer oprannueckoil xumuu. MecTo U 3HaueHHE OpraHN4eCcKon
XMMHHU B CHCTEME €CTECTBEHHBIX HAYK.

XUMHAYECKOE CTPOCHHE KaK MOPSIOK COCAMHEHMS aTOMOB B MOJIEKYJIE COTJIIACHO MX BaJIEHTHOCTH. OCHOBHBIC TMOJIOKEHHUS
TEOpUU XUMHYECKOIO CTPOCHHUsI OpraHMdeckux coeauHeHuid A.M. bytinepoBa. VYriiepoOHBIH CKeNEeT OpraHUYecKOn
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMUYECKOT0 CTPOCHUSI MoJIeKyJl. Vi3oMepust U H30MepBHl.

[Monstue o ¢pyHkMoHansHOU rpynne. Pagukan. [IpuHimne kKaccnpuKkanuy OpraHi4ecKuX COeAMHEHNH. MexayHapoaHas
HOMCHKJIaTypa W NPUHIUIIBI HOMCHKJIATYPbl OPraHUYCCKUX COG}IHHCHHﬁ. Ilonsitue 06 a3oTcoAcCpKallluX COCAUHCHUAX,
OMOJIOTUYECKHN aKTUBHBIX BellecTBax (YyIrJieBoJax, KUpax, Oelkax W JIp.), BBICOKOMOJEKYISPHBIX COCTUHEHUSIX (MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO)

HpaKTuquKne 3aAaHATHHA

HomeHknaTypa OpraHM4ecKHX COEIMHEHHM OTAETbHBIX KJIAcCOB (HACHIIIEHHBIC, HEHACBHIIICHHBIE M apOMaTHYecKue
YIIIEBOJOPO/IBL, CIIUPTHI, (EHOIIBI, aTbJETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1ip.) CoCTaBIeHHEe MOJIHBIX M COKPALICHHBIX
CTPYKTYPHBIX (OPMYJT OPraHHMYECKHX BELIECTB OT/JENBHBIX KJIACCOB, MCIOJIB3YSl MX Ha3BaHHs IO CHCTEMaTHYECKOH u
TPUBHAIBHOW HOMEHKJIATYpe (3THWIICH, alleTHIICH, TIIUIEpHH, (heHod, GopMabAeTru, YKCyCHast KUCIIOTa, TINIHH). PacueTs!
npocreieii GopMynbl OpraHMIECcKO MOJICKYJIIBI, HCXOSI U3 3JIEMEHTHOTO cocTasa (B %)

OK 01

Tema 4.2. CpoiicTBa
OpPTaHUYECKUX COCIMHCHUH

OCHOBHOE Cco/iep:KaHue

TeopeaneCKoe oﬁyqe}me

OU3MKO-XMMHYECKHE CBOWMCTBA OPraHMYECKUX COCJUHEHHH OTHENBHBIX KJIACCOB (OCOOCHHOCTH KiacCH(UKALUU U
HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKHH psif U ofmias ¢popmyiia; u3oMepus; (U3NuecKre CBOWCTBA; XUMHUYECKHE
CBOWCTBA; CITOCOOBI ITOTYyUYCHHS):

— IpenenbHbIe YIIeBOJOPOIbI (aJKaHbl M IIMKIOANKAHbI). ['OpeHHe MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TEIIa B
NPOMBIIUICHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJIOPOJIOB, HAXOXKICHUE B IPUPOAE M IPUMEHEHHUE aJIKaHOB;

— HemnpeseNibHbIe (AJIKSHBI, AIKUHBI M aJIKaJMeHbI) U apOMaTHYeCKUe YIIeBOJOPOIbl. ['OpeHHe aleTHIeHa KaK MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUIl CBAPKH U PE3KH METAJIIOB

— KHCIIOPOJICOJIEpIKalie COeIMHEeHNs (CUPTHI M (peHObl, KapOOHOBBIE KUCIOTHI M 3(UPBI, anbAeruasl U KETOHBI, XKHPHI,
yreBoasl). [IpakTHueckoe TpUMEHEHWE OSTWICHIVIMKONS, rimnepuHa, ¢eHona. [Ipumenenwne ¢opmanpaeruna,
aleTalb/Iern1a, YKCYCHOM KUCIOThl. MBlIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MoolHe CBOMCTBA MbLIa

— azoTcoAcprKaliue COCAUHCHUA (aMI/IHI)I W aMHUHOKHUCJIOTHI, 66J'IKI/I). BLICOKOMOHeKyJ'IHpHLIC COCIMHCHUA (CI/IHTGTI/I‘IGCKI/IG n
6I/IOJ'IOFI/I"ICCKI/I-EIKTI/IBHI)IC). MOHOMCp, MOJIMMEDP, CTPYKTYPHOC 3BCHO. HOJ'II/IMCpI/IBaIII/ISI OTUJICHA KaK OCHOBHOC HaIIpaBJICHUEC
€TI0 UCITIOJIb30BAHMUS.

I'eneTnyeckas CBsI3b MEOXKY Ki1acCaM1 OPTaHUYCCKUX COCTUHECHUM

HpaRaneCKne 3aAHATHHA

W3yueHne cBOMCTB OpPraHMYEeCKMX COCAMHEHMI OTAENBHBIX KIAaccoB (TpPUBHANbHAS M MEXIyHapoJHas HOMEHKJIATypa,
XAMHWYECKHE CBOMCTBA, CIIOCOOBI TIOyYeHHs): MpeaesbHbIe (ATKaHBl U IIMKJIOATKAHBI), HENpeaeabHbIe (aJIKSHbI, aJKUHBI 1
AJIKAUCHBI) U apOMAaTHYECKNE YTIIEBOJOPOIBI, CIUPTHI U (EHONIBI, KApOOHOBBIE KUCIOTH! M 3(UPHI, adbJIeTUAB U KETOHBI,

OK 01
OK 02
OK 04
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AMHHBI U aMHUHOKHUCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCANHCHU. 3a[[aHI/I$I Ha COCTaBJICHUC ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ C
Y9aCTUEM OPIraHNYCCKHUX BEIIECTB HA OCHOBAHNWHN UX COCTaBa U CTPOCHUA

CocTaBlIeHHE CXEeM peaKIlI/Iﬁ (B TOM YHCJIC MO MPCAJIOKCHHBIM ICIIOYKaM npeBpameHI/Iﬁ), XapaKTCpU3YHOIUX XUMUYCCKUC
CBOICTBa OPraHNn4ICCKUX COG,III/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB, CIIOCOOBI MX TIOJTYYCHNA U Ha3BaHUE OPTaHUICCKUX COG,HI/IHGHI/II\/‘I

10 TPUBUAILHOHN WM MEXIYHAPOAHON CUCTEMaTUUYECKOW HOMEHKIIATYpe. 2
Pemmenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMil Ha CBOMCTBA OPTaHMYECKHX COCAWHEHUH OTAEIBHBIX
KJIacCOB
Tema 4.3. OCHOBHOE coJep:KaHue 4 OK 01
Unentudukanys Teopernueckoe o0y4yenne 2 OK 02
OpTraHUYECKUX BEINECTB, UX |Bpoopranumyeckue coenuHeHus. [IpuMmeHeHme u Omonornmdeckas poib yriaeBonoB. OKHCIEHHE YITIEBOJOB — HCTOYHHK
3HA4YCHUC U IPUMCHCHUC B sHeprun JKUBBIX oOpraHm3MoB. OONacTH TpPUMEHEHHS aMHHOKHUCIOT. llpeBpamieHnss O€IKOB MNHINM B OpTraHU3ME. 1
OBITOBOIA Buonornueckne ¢yHkumum 6enxoB. buomormueckue (yHknum >xupoB. Posp opranmdeckoil XuMmuM B pemICHHH MPOoOiIeM
[POU3BOJICTBEHHOM MHIIEBOI 0E€30MMaCHOCTH
ACATCIBHOCTH HCTIOBEKA PoJib OpPraHUYeCcKOd XMMHMHU B PELIEHUH MPOOJIEM SHEPIETHUECKON GE30MIaCHOCTH, B PAa3BUTHM MEIMIMHBI, CO3JaHMU HOBBIX
MaTepuagoB, HOBBIX HMCTOYHHMKOB SHEPIHH (aJbTEPHATHBHBIC MCTOYHHMKM 3Hepruu). OmMacHOCTh BO3ACHCTBUS Ha JKHUBBIC 1
OpPTaHM3MBI OPTaHWYECKHX BEHIECTB OTIACIBHBIX KJIACCOB (YIIIEBOAOPOIBI, CHHPTHL, (EHOIBI, XJIOPOPraHHYECKHE
MIPOM3BOHBIC, ATbICTUABI U AP.), CMBICI IIOKa3aTeJIs MPEAETIbHO JOMYCTUMON KOHIIEHTPAIHH
KourposabHas pabora 3 CTpyKkTypa 1 CBONCTBA OPTAHUYECKHX BEHIECTB 2
Pazgen S. Kunernuyeckue u TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKUX peaKiuii 4
CKOpOCTh XMMHUYECKHX OCcHOBHOe cojiepKaHue 4 OK 01
peaKiuid. Teopernueckoe 00ydeHne 2 OK 02
XHUMHYECKOE PaBHOBECHE CKOpOCTh pEakiM, €€ 3aBUCUMOCTh OT pa3lIMuHbIX (PAKTOPOB: MPHUPOJABI PEATHPYIOIIMX BELIECTB, KOHLEHTPAILHN
pearupyronmx BemecTB, TEMIEPaTyphl U MJIOMAAN PEaKIMOHHON NOBEpXHOCTH. TertoBble 3(h(heKThl XUMHIECKNX PEaAKIIHH.
DK30- ¥ SHIOTEPMHUYECKUE, PEAKIIHH. 2
O6paruMocTh peaknnii. XMMUYEeCKOe PaBHOBECHE M €ro CMEIICHHE I10J ACHCTBHEM Pa3sIMuHbIX (PaKTOpOB (KOHIEHTpALHS
peareHTOB WM NPOJYKTOB pEaKIWH, [aBleHWe, TeMIeparypa) Al CO3JaHWS ONTUMAaJbHBIX YCIOBHH IPOTEKaHMS
xumuueckux npoueccon. [Tpunnun Jle [larense
IIpakTHyeckue 3aHATHSA 2 OK 01
Pemenne npakTHKO-OPHEHTUPOBAHHBIX 3a/laHUH HA aHATU3 (PAaKTOPOB, BIMSIOMMX HA M3MEHEHHWE CKOPOCTH XHMHYECKOW OK 02
peakuuu, B T.4. C IO3MIHUHA HKOJOTHYECKH LEJIecOOOpa3sHOro MOBEAEHWS B OBITY W TPYAOBOH NESATENBHOCTH B IEISAX
COXPaHEHHMs CBOETO 30POBbS M OKPYXKAIOIIEH MPUPOIHON CpeIbl. 2
Pemenne npakTHKO-OpHEHTUPOBAHHBIX 3aJaHUil Ha npuMeHeHue npuHnumna Jle-Illarense s HaXOXAEHUs HaNpaBIEHUS
CMEIIEeHNs PABHOBECHS XMMUYECKOI peakuy 1 aHan3 (aKTOPOB, BIMSAIONINX Ha CMEIICHHE XUMHUYECKOTO PABHOBECHS
Pasnea 6. PacTBopsI 2 OK 01
OCHOBHOE cOjIepKaHue 2 OK 02
Teopernuyeckoe o0yueHue 2 OK 07
Tema 6.1. PactBopenne kak ¢usnko-xumudeckuii mponecc. PactBopsl. CriocoObl HPHUrOTOBIEHUS PacTBOPOB. PacTBOpHMMOCTS.
ITonarune o pacTBopax MaccoBast  gons PacTBOPEHHOI0  BEIICCTBA. CMBICIT TIOKa3aTels npeaeabHO uonyCTnMoﬁ KOHIEHTpallMid MW €ro 2

MCIIOJIb30BAaHHE B OIIEHKE 9KOJIOIMYeCKOW O€30MacHOCTH.
IIpaBuiia HKOJOTHUECKH IIETIECO00PA3HOr0 MOBEAEHUS B OBITY M TPYJOBOH JESTENbHOCTH B IEISIX COXPAHEHHS CBOETO
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310pOBbsI U OKpYXKaroIleil MPUPOIHON CPeMibl; OMACHOCTh BO3/ICHCTBHS Ha KUBBIC OPraHU3MBI ONPEEICHHBIX BEIECTB.
Pemmenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUH HA PACTBOPHI, HCIOJIB3yEMbIE B OBITOBOW M NMPOM3BOACTBCHHON
JEATEIILHOCTH YEJIOBEKa

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/Iep:KaHMe (COep:KaAHMe MPUKIATHOTO MOTYJIsI)

Paspea 7. Xumus B ObITY H IPOU3BOJACTBEHHOI JeATeIbHOCTH YeI10BeKa 6 OK 01
Xumust B OBITY U OCHOBHOE coJep:KaHue 6 OK 02
TPOU3BOJICTBEHHOH TeopeTHueckoe 0byueHne 2 OK 04
ACATCIEHOCTH ICTIOBEKA Hogelilune AOCTHXKEHMS XMMMYECKOM HAYKM M XMMHYECKOH TeXHONOTMM. Ponb XuMuu B 00€CHEYEHMH JKOJOTIMYECKOH, OK 07
SHepreTH4ecKoil U muieBoi 6€30IacHOCTH, pa3BUTUU MeqUIUHBL. [IpaBuia moucka U aHanu3a XUMHYECKoil HH(pOpManuy U3 2 K 1.2
Pa3IMYHBIX HCTOYHUKOB (HayuHas U yueOHO-HayuHas JIUTepaTypa, CpeicTBa MaccoBoi HH(popManu, ceTb MIHTepHeT) K3
IIpakTHYecKkne 3aHATHSA 1IK13
ITovck u aHanW3 KEHWCOB O MPHUMEHCHHHM XHMHUYCCKHX BCIECTB M TEXHOJOTHMHA C y4eToM Oyaymiedl mpodeccHoHaIbHOM
JIEATENIBHOCTH II0 TEMaM: Ba)KHEHIIME CTPOUTENILHBIE MAaTepHanbl, KOHCTPYKLMOHHBIE MaTepuallbl, KPAaCKH, CTEKIIO,
KEepaMHKa, MaTepualibl AJs DJIEKTPOHUKH, HAHOMATEpUabl, TEKCTUIBHBIE BOJIOKHA, UCTOYHUKM DHEPTUH, OPTaHUYECKUE U 4
MHHEpaJbHble yI00peHNUs, ICKapCTBEHHbIE BEIECTBA, OBITOBAsT XUMHUSL.
3amura: [IpencraBineHue pe3ybTaToB pelleHUs KeiicoB B (hopMe MUHHU-OKIAIa ¢ IPe3eHTalueil
IIpomeskyTo4YHasi aTTecTAlUA MO JTHCHAILIAHE (MM depeHINPOBaHHBIN 3a4eT) 2

Bcero

58




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLIAH

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreYeHnIo
st peanu3anuu MpOrpaMMbl AUCIHHUIUTAHBL TPEAYCMOTPEHBI CIICAYIONINE CICIUaTbHBIC
MTOMEIICHUS: YUeOHBIN KaOUHET.

OO6opynoBanune yueOHOro KaOMHeTa: KOJUICKIIUU MPOCTHIX U CIIOXKHBIX BEUIECTB H/HIH
KOJUIEKIIUY TIOJTUMEPOB; KOJUIEKIUSI TOPHBIX MOPOJ U MUHEPATIOB, HU(POBbIE 00pa30BaTEIbHbBIE
peECypCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOHCTBAMHU BOCIPOU3BEICHUS
3ByKa, IPUHTEP, MYIBTHMEIUA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUITHAS IOCKA.

3.2. UnpopMmannoHHOe obecniedeHne peajn3alui NPorpaMMbl
Ilepeyenb pexomMeHayeMbIX Yy4YeOHBIX H3AaHMi, UHTepHET-pecypcoB, IONOJHUTEIbHOMN
JIMTEepaTypbl

OcHoBHasi IUTEpaTYpa:
1. Xwumusa 10, 11 xmacc. I'abpuensn O.C., OctpoymoB WN.I'., CnagxoB C.A. — Mocksa:
[Ipoceemenue, 2022.
2. Xwumus. 3amavHuk: ydyeOHOe MmocoOue st CpeaHero npohecCHOHAIBLHOr0 00pa3zoBaHus /
1O. A. JleGeneB [u np.]; mox obOmeir pemakmueit I'. H. @aneeBa. — MockBa: M3marenbcTBO
FOpaiit, 2020.
3. Xumus: yueOHUK Uit cpeaHero mnpodeccruoHansHoro obpasoBanusa/ O. A. JleGenes,
I'. H. ®anees, A. M. Tl'ony6es, B. H. lllanoBan; mox obuieit penaxiueit I'. H. ®aneeBa. — 2-¢
u31., nepepad. u pom. — Mocksa: UznarensctBo FOpaiit, 2020.

JonosHuTeILHAS JIUTEpPAaTypa:
1. MapteiHoBa, T.B. Xwumusa: yuyeOHUK M NPAKTUKyM JJIsi CPEAHEro MNpoQecCHOHATbHOIO
obpazoBanusi / T. B. MapteioBa, U. B. ApramonoBa, E. b. 'oxyHoB; mon olmiel penakmmei
T. B. MapTtbiHOBO#L. — 2-€ u31., ucnp. u gon. — Mocksa : Uznatenscrso FOpaiit, 2020.

HNHuTepHer-pecypcesnl:
. www. krugosvet.ru /ynuBepcanbHas sHIMKIoNeAus «Kpyrocsery/
. http:// sciteclibrary.ru /HaydHO-TexHHYecKas OnOIMoTEKa/
. www.auditorium.ru /0ubanorexa HHCTUTYTa «OTKPBITOE 00IIECTBOY/
. www. interneturok. ru («Buaeoypoku 1o npeameram IIKOJIbHOW IPOTrpaMMBbI»).
. Www. chemistry-chemists. com/ index. html (;iekTpoHHBIH XypHaT «XUMHKH U XUMHES»).
. www. hemi. wallst. ru («Xumus. O6pa3oBaTenbHbII CaUT AJS MIKOILHUKOBY).
. www.alhimikov.net (O6pa3oBaTenbHBIN CAUT TSI IKOJIBHUKOB).
. www.chem.msu. su (OnekTpoHHas OMOIHMOTEKA 110 XUMHUH ).
10. www. hvsh. ru (xypHan «XuMHS B HIKOJIEY).
11. www.hij.ru (xypHan «XUMHUs U )KU3ZHBY).
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npolecce MPOBEACHUS MNPAKTUYECKUX 3aHITHH,

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

KOHTpOJ'IB U OLCHKa peE3ybTaTOB O6y‘IeHI/IH OCYLICCTBIIACTCA IPEIIoaaBaTCJICM B

TECTUPOBAHU,

a TaKXKC BBIIIOJIHCHUA

00yJaronMMuCs WHIMBUIYAIBHBIX 33JIaHUN, TIPOCKTOB, HCCIICIOBAHUH.

Ne OK/IIK | Monayan/Pa3znen/Tema PesyabTaTt 00y4enns THIBI OLIEHOYHBIX MEPONIPUATHI
| OcHOBHOE coJepKaHUe
g Pazgen 1. OcHOBBI Popmyauposars
0a3oBble MOHATHS U
CTPOEHHs BellecTBa
3aKOHBI XUHMHH
1.1 | OKO0l CrpoeHne aToOMOB CocraBmare xumuaeckne |1. Tect «CtpoeHHE aTOMOB XUMHYECKHX
XAMHUYCCKHUX JIEMEHTOB |(OPMYIBI COCTIMHEHUI B |JIEMEHTOB M IPUPOAA XUMUIECKOM CBS3M».
1 TIPUPOJIa XUMHUUECKOW |COOTBETCTBHH CO 2. 3amaynm Ha COCTABICHHE XHUMHYCCKHUX
CBSI3H CTETICHBIO OKHCIICHUS dopmyn JIByXaTOMHBIX COCIIITHEHUH
XAMHUYECKHUX JIEMEHTOB, |(OKCHIOB, CYyIb(QHUIOB, THAPUIOB H T.I1.).
WCXOMS U3 BAJICHTHOCTH U |3. 3agaHus Ha MCIOJBH30BAHUE XUMHUYECKOU
3JIEKTPOOTPULIATEILHOCTH |CUMBOJIMKM W Ha3BaHW COEAVMHEHUH 110
HOMEHKJIAType MEXIyHapOoIHOTO COr03a
TEOPETUYECKOW M IPUKIAJHON XUMHMHU U
TPUBUANBHBIX HAa3BaHUHM IJIs1 COCTaBICHHS
XUMHUYECKHUX dbopmyn JIBYXaTOMHBIX
coeMHeHU I (oxcumoB, CyIb(UIOB,
THIPUIOB U T.IL.) ¥ IPYTHX HEOPTaHMICCKUX
COCIMHEHUH OTNIENBEHBIX KJIACCOB
12 | OKO0l [lepnoauueckuii 3aKoH U | XapakTepu3oBaTh 1. Tect «Merannnyeckue /
OK 02 Tabmuua J1.1. XUMHUYECKHUE DJICMCHTHI B |HEMETAJNTIHYCCKUC CBOWCTBA,
Menneneena COOTBETCTBHUHU C UX IMEKTPOOTPHUIIATEILHOCTh U CPOJICTBO K
MIOJIOXKEHHUEM B JNEKTPOHY XMMHYECKUX DIEMEHTOB B
MIEPUOINIECKOM CUCTeMEe |COOTBETCTBHE c WX  DJIEKTPOHHBIM
XUMHUYECKHX DJIEMEHTOB  |CTPOCHUEM u TI0JIOKEHUEM B
H.N. Menneneena MepUOINUECKOM  CHUCTEME  XMMHYECKUX
anemenToB JI.1. MenneneeBay.
2. I[IpakTHyeckue 3a4aHus HA YCTAaHOBJIICHUE
CBSI3U MEXITY CTpOCHUEM aTOMOB
XUMHYECKUX JJIEMEHTOB W IIEPHOINICCKIM
U3MEHCHUEM CBOWCTB XAMUYECKAX
JMIEMEHTOB M WX  COCNWHCHHHA B
COOTBETCTBUH c MOJIOKEHUEM
Ilepuoguueckoii cucteme.
3. IIpakTHKO-OpHEHTHPOBAHHEBIE
TEOpETHIECKHE 3a/1aHus Ha
XapaKTepU3aIlUI0 XUMHUYECKUX D3JIEMEHTOB:
«Metammyeckne  /  HEMETaJUIMYECKHE
CBOWCTBa,  DIICKTPOOTPHLATEIBFHOCTh U
CPOACTBO K  DJICKTPOHY  XUMHYCCKHX
JJIEMEHTOB B COOTBETCTBHE C  HX
AJIEKTPOHHBIM CTPOCHHUEM M TOJOXKCHUEM B
NEePUOIUYECKON  CUCTEME  XHMHUYECKUX
anemenToB J|.1. MenaeneeBa»
KoHTposabHas padora
2 Pasnen 2. Xumuueckue | Xapakrepu3oBaTh Tl/ll‘[bl «CTpoeHHe BelIecTna B XHMETECKHE
peakuuu XHMHMYECKHX peakuui
peaKkum»
21 | OKO01 Turel XUMAYECKUX CocTaBisTh peakuuu 1. 3agaun Ha CcOCTaBJIEHHE YpaBHEHMI
OK 04 peakuui COEJIMHEHUS, PA3JIOKEHUS, |peaKuii:
oOMeHa, 3aMeIleHHS, — COCIMHCHHS, 3aMEIICHUS, Pa3JIOKCHUs,
OKMCIIUTEILHO- oOMeHa;
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Ne OK/TIK Monyas/Pa3aen/Tema Pe3yabTaTt 00yuenus Tunbl 011eHOYHBIX MEPONPUATHH
BOCCTQHOBUTEJIEHBIC — OKUCJIUTEIBHO-
peakuuu BOCCTaHOBUTEJBHBIX peakuuit c
UCTIONB30BaHUEM METOJa  3JIEKTPOHHOTO
Oananca.
2. 3agaum Ha pacdeT MacChl BEIIECTBa WIIN
00BéMa
ra3oB IO  U3BECTHOMY  KOJHYECTBY
BEIIeCTBa, Macce WIH 00BEMY OIHOTO U3
YYacTBYIOIINX B PEAKIIHH BEIICCTB; PACUETHI
Maccel (00BEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTOB pEaKIiH, €CIU OJHO U3 BEIIECTB
uMeeT IpuMecH
2.2 | OKO1 DneKTpoIuTHIECKas CocTaBisiATh ypaBHEHUS 1. 3amaHus Ha COCTaBICHHE MOJIEKYJISPHBIX
JVICCOIHMAITS ¥ MOHHBIN |XUMHYECKUX PEaKIIUU W WOHHBIX pEaKkIuid ¢ y4JacTHeM KHUCIIOT,
oOMeH HOHHOTO 0OMEHa ¢ OCHOBaHMH ®  COJleH, YyCTaHOBJICHHE
y4acTHeM W3MEHECHHS KUCIOTHOCTH CPEbI
HEOPTaHMYECKUX BEIIECTB
Pa3gen 3. Ctpoenne u |HccienoBars cTpoeHHe U
3 CBOiicTBa cBOiicTBa KonTpoabHas padora
HEOPraHM4ecKux HEOPraHUYeCKUX «CBOIiCTBAa HEOPTrAaHMYECKHUX BellecTB)
BelllecTB BellecTB
3.1 | OKO01 Knaccugukarms, Knaccupumnmposats 1. Tecr «HomeHknaTypa W Ha3BaHHE
HOMEHKJIATypa 1 HEOpTaHMYECKUE BEUICCTBA |HEOPTAHNICCKAX BEIIECTB HCXOII W3 HUX
CTpOCHUE B COOTBETCTBHUH C UX XUMHYECKOH (OPMYIBI HIH COCTABIICHHE
HEOPTaHMYECKUX CTpOCHUEM XUMHYECKOH (HOpMYITBI HCXOS U3 Ha3BaHUS
BEIIIECTB BEIleCTBA MO  MEXKIYHapoAHOW  WiIH
TPUBUAIBHON HOMEHKIIATYPE.
2. 3agaun Ha pacdyeT MacCOBOH aonu
(maccnl) XUMHUYECKOTO 3JE€MEHTa
(coenuHeHMs) B MOJIEKYJIe (CMECH).
3. [IpakTuueckue 3a/1aHUs o
KI1accu(UKAIIH, HOMEHKJIAType u
XUMHYECKIM (hopMyJlaM HEOPTaHMYECKUX
BEIIIECTB Pa3IMYHBIX KIIACCOB.
4. IpakTudeckue 3aJaHds Ha OMpEICIICHHE
XUMHYECKOH  aKTHBHOCTH  BEIIECTB B
3aBHCUMOCTH BHa XUMHYECKOW CBS3U W
TUIA KPUCTAJUINIECKOH PelIeTKH
3.2 | OKO01 DUBNKO-XUMHUECKUE YcranaBnuBaTh 1. Tecr «Oco0eHHOCTH  XUMHUYECKHX
OK 02 CBOWCTBa 3aBUCHUMOCTH (PU3UKO- CBOWCTB OKCHJOB, KHCJOT, OCHOBaHUH,
HEOPTaHMYECKUX XAMHUYECKHX CBOMCTB aM(pOTEPHBIX THAPOKCUIOB U COJICH.
BEIIIECTB HEOpPTaHMYECKUX BEIIECTB |2. 3amaHWs Ha COCTaBICHHE YpaBHEHHH
OT CTPOCHUS aTOMOB H XUMHYECKIX PEaKIUil C y9acTHEeM IMPOCTHIX
MOJIEKYJI, a TAK)KE THIIA U CIOXHBIX HEOPTaHMYECKUX BEIICCTB:
KPHUCTaJUTHIECKOM OKCHIIOB  METaJUIOB,  HEMETAUIOB U
pemeTKu aM(pOTEPHBIX 3JIEMEHTOB; HEOPTaHHMYCCKHUX
KUCIIOT,  OCHOBaHMH M  aM(OTEPHBIX
TUAPOKCUIOB,  HEOPTraHWYECKUX  COJIEH,
XapaKTepU3yIOMUX UX CBOWCTBA U CIIOCOOBI
MOy YEHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETHYCCKHE 3aJaHWs Ha CBOWCTBA U
MOJyYCHHUE HEOPTaHUMIECKHUX BEICCTB
3.3 | OKO01 Unentudukanms Uccnenosats 1. IIpakTHUKO-OpHUEHTUPOBAHHBIE 3aJJaHHsI IO
OK 02 HEOPTraHUYECKUX Ka4yeCTBEHHBIE pEaKLUU COCTaBIIEHUIO XUMHUYECKHX peakluil ¢
OK 04 BEILECTB HEOPraHUYECKUX BELIECTB |y4acCTUEM HEOPraHUYECKUX BEILLECTB,

HCIOJIB3YEMBIX JJIA UX I/I)IeHTI/I(i)I/IKaHI/II/I.
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Ne OK/TIK Monyas/Pa3aen/Tema Pe3yabTaTt 00yuenus Tunbl 011eHOYHBIX MEPONPUATHH
4 Pasnen 4. Ctpoenue u
cBoOjicTBa HccnenoBarh crpoeHue u KOHTpOJ‘lfHﬂﬂ padorta
cBoiicTBa opranndyeckux | «CTpoeHHe U CBOHCTBA OPraHM4ecKuX
OPraHMYecKuX
BelIeCTB BeIIECTB)
BellecTB
41 | OKO01 Knaccudukarms, Knaccugpumnmposats 1. 3amaHms Ha COCTaBIICHHEC Ha3BaHHU
CTPOCHHE U OpTaHWYECKHUE BEIIECTBA B |OPTraHUUECKUX COEIMHEHNH o
HOMEHKJIaTypa COOTBETCTBHH C UX TPUBUATBHON WITH MEKIYHAPOIHON
OpPraHUYECKHX BELIECTB [CTPOECHUEM cUCTeMaTHYeCKON HOMEHKJIAType.
2. 3ajgaHus Ha COCTaBJICHHME IOJIHBIX U
COKpalIeHHBIX  CTPYKTYPHBIX  (OpPMYI
OpPTaHUYECKUX BEIIIECTB OTJENBHBIX
KJIaCCOB.
3. 3agaunm Ha oIpejelieHHe MpocTenen
(hOpMyIIBI OPraHUYECKON MOJIEKYJIbI, HCXOMS
13 DIIEMEHTHOTO cocTasa (B %)
42 | OKO01 CBolicTBa OpraHMYECKUX | Y cTaHABIMBATD 1. 3amaHus Ha COCTaBJIEHUE YpPaBHEHMI
OK 02 COEIMHEHU I 3aBHCHUMOCTH (PH3HKO- XUMUYECKMX  pEakUUuil ¢ ydyacTHEM
OK 04 XUMHUUYECKUX CBOMCTB OpraHUYECKUX BELIECTB HAa OCHOBAaHUU HUX
OpPraHHUYECKUX BEIIECTB OT |COCTaBa U CTPOCHUS.
CTPOEHUS MOJIEKYI 2. 3amaHus Ha COCTaBJICGHHE YpaBHEHMH
XMMUYECKHX PeaKIi, WITIOCTPUPYIOUINX
XMMHUYECKHe CBOIcTBa c y4eToM
MEXaHU3MOB INPOTEKaHHs JaHHBIX PeaKkIui
W TEHETHYECKOH CBA3M  OPraHMYecKHX
BEIIECTB Pa3HbBIX KJIACCOB.
3. PacuerHple 3amaum O yYpaBHEHUSIM
peakmuii Cc  y4acTHEM  OpPTaHHYECKHX
BEILECTB.
43 | OKO01 Unentuduxanus Hccnenosath 1.IIpakTHKO-OpUEHTUPOBAHHBIEC 3aJaHUSA IO
OK 02 OpraHUYEeCKUX BEIIECTB, |KauE€CTBEHHBIC PEAKLUU COCTABJICHUIO XUMMYECKMX pEakUuil ¢
OK 04 UX 3Ha4YCHUE U OpPraHUYECKUX Y4acTHEM OpPraHUYECKHX BEILECTB, B T.4.
NPUMEHEHHE B OBITOBOM |COEMHEHUH OTICIbHBIX  |MCIOJb3YEMbIX ISl MX HACHTH(UKALUU B
1 TIPOM3BOACTBECHHON KJIaccoB OBITY 1 IPOMBIIIIIEHHOCTH.
JeATeIbHOCTH YesIOBEKa
5 Pazgen S. XapakTepu3oBaThb
Kunernueckue u BJIHSIHHE PA3TMIHBIX
TepMOJUHAMHYECKHE (daxTopoB Ha
3aKOHOMEPHOCTH PaBHOBECHE H CKOPOCTh
NPOTEeKAHUS XHMMYEeCKHX peakuui
XMMHYEeCKHX peaKmuii
5 OK 01 CKOpOCTh XUMHUYECKUX | XapaKTepH30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 peakuuii. XMUMMUYECKOE |BIMSHUE KOHLUEHTPALMU |TEOPETUYECKUE  3aJaHus  HAa  aHaIM3
paBHOBecHE pearupymomux BemecTs 1 |(HakTopoB, BIUSIONIMX Ha  M3MEHEHHE

TeMIlepaTypbl Ha CKOPOCTh
XUMHYECKHUX peaKIi
XapakTepu3oBaThb
BIIMSIHAE U3MEHEHUS
KOHIIEHTPAIH BEIIECTB,
peaxIyu Cpeasl U
TEeMIIepaTypsl Ha
CMEIIeHHE XUMUIECKOTO
paBHOBeECHS

CKOPOCTH XUMHUYecKo peakuuu. [IpakTuko-
OPUEHTUPOBAHHBIE 3a/IaHUS HA IPUMEHEHUE
npunuuna Jle-lllartenbe sl HaxOXAECHUS
HaIlpaBJICHUs CMEILEHUS paBHOBECHS
XUMHWYECKON peakuu W aHamu3 (pakTopos,
BIMAIONIMX Ha CMEUIEHHE XUMHUYECKOTO
paBHOBeCHS
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Ne OK/TIK Monyas/Pa3aen/Tema Pe3yabTaTt 00yuenus Tunbl 011eHOYHBIX MEPONPUATHH
6 HcciienoBaTy NCTHHHBIE
Pa3gen 6. PacTtBopnl PACTBOPBI C 32JaHHBIMH
XapaKTePHCTHKAMHA
6.1 | OKO01 [onsatue o pactBopax  |Pa3nuyare MCTHHHBIE 1. 3amaun Ha TPUTOTOBJICHHE PACTBOPOB.
OK 02 pacTBOpbI 2. IlpakTHKO-OPUEHTUPOBAHHBIE PACUETHBIE
3aJaHWs ~HAa  JWACHEPCHBIE  CHUCTEMBI,
HCTIONB3YyeMbIe B OBITOBOM u
MIPOU3BOJICTBEHHON ACSITEILHOCTH YelIOBEKa

1 IIpodeccuonaabHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (COep:KaAHMe MPUKIATHOTO MOTYJIsI)

7 Paznen 7. OunenuBath nocieacTeus |3amura Keiica (¢ yderoM Oyayuiei
Xumus B ObITY U OBITOBOH U npogeccHoOHANbHO AesATeIbHOCTH)
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOMH
JeATeIbHOCTH JeATeIbHOCTH YeJI0BeKa
YyeJi0BeKa ¢ MO3MIUH

JKO0JIOTHYECKOI

0e30macHOCTH

7.1 [ OKO01 Xumus B ObITY U OuenuBath nocnencteus  |Kevic (c Y4ETOM Oynyiei

OK 02 MIPOU3BOJICTBEHHOM OBITOBOM 1 po¢eCcCHOHANBHOM IesITeIPHOCTH)
OK 04 JIESTENIbHOCTH YEJIOBEKA |POU3BOICTBEHHOM Bo3MoxHBIE TEMBI KEHCOB:
OK 07 nesrenpHoCTH yenoBeka ¢ | 1. [Toremenne kiaumara U BEICBOOOKIEHUE
11K 1.2 MO3ULUH SKOJIOTUYECKONW |Tra30BBIX THAPATOB CO JHA OKEaHa.
1IK3 0€30I1aCHOCTH 2. byaymwume wMarepuansl i aBua-,
K13 MAaIIIMHO- B IPUOOPOCTPOCHHUS.

3. HoBele MaTepuains
Gatapeit.

4. JlexapcTBa Ha OCHOBE pPAaCTUTEIBHBIX
npenaparoB

JJIs1 COJIHCUYHBIX




