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Pabouas mporpamMma o001e00pa3oBaTeIbHON AUCHUILIUHBI «XHUMHS» pa3padoTaHa Ha
OCHOBE MpHUMEpHOU paboueil mporpaMmbl 00II€00pa30BaTEIbHON JUCHMILTUHBL «XHUMHUS,
pexomenoBanHoi ®I'bOY IIIO MPIIO,2022 r.; B cootBeTcTBUM ¢ PI'OC COO (yTBepkiaeH
npukazoMm MunoOpHayku Poccun ot 17.05.2012 1. Ne413 (c u3BMEHEHUSIMU M JOTIOJTHEHUSIMH )
«O0 yTBepx)aeHUU (enepaTbHOro rocy1apCTBEHHOr0 00pa30BaTENbHOTO CTaHIAPTa CPEIHEro
obmero oopa3oBaHus», mpuka3 Munuctepcra npocpemennst PO ot 12 aBrycra 2022 r. N 732);
¢ Konmenmwmeit  mpenogaBanuss ~ 00me0oOpa3oBAaTENbHBIX  AWCHUIUIMH  C  YYETOM
npoecCHOHANBHOM HAIpPaBIEHHOCTH MPOrPaMM CpeaHEero MpodecCHOHaIbLHOr0 00pa3oBaHus,
peanu3yeMblx Ha 0a3e OCHOBHOrO OOIIEr0o OOpa3oBaHMA, YTBEPKIEHHOW pPacHOpsDKEHUEM
MunuctepctBa npocseuienus Poccuiickoir @epeparun ot 30 ampens 2021 r. Ne P-98; ¢
npukazoM MunuctepcTBa mpocsenienust Poccuiickorr @eneparuu ot 23.11.2022 Ne 1014 "O6
yTBEpkKACHUHN (enepaibHOil 00pa30oBaTeNbHON MpOrpamMMmbl CpelHero oodiero obOpa3zoBaHUs"
(BapeructpupoBan 22.12.2022 Ne 71763) mno cneuuansHoctu 44.02.02 «lIpenomaBanue B
HaYaJIbHBIX KJIaccax» YKPyMHEHHOW Tpynmbl crnenuanbHocTeld 44.00.00 OOpazoBanue u
MeJaroru4eckue HayKu.

Opranu3zanus-pa3padoTuuK: TOCYIapCTBEHHOE  NPOQECCHOHAIBHOE  00pa3oBaTeIIbHOE
yupexaenue Tynbckoii ob6mact «TynbCKuii Meaarorndyeckuil KoJeaK»

Pa3paboTunku:
Koncrantunosa Anekcanapa KOpbeBHa, npenoaBarteib

Paccmotpena Ha 3acenanuu [11K ncuxonoro-neaarorndeckix U ryMaHUTapHBIX JUCHMIUTHH, p. Neb ot 27.03.2023 .
[Npunsita neparorudeckum copetoM ['TIOY TO «Tynbckuit nenarorndeckuii koyutemx», npotokorn Ne3 30.03.2023 r.
VY1Bepxkaena agupexropom ['TIOY TO «Tynbckuit neparorndeckuii komaemxy, npukas Ne 135-ox ot 06.04.2023r.
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1. ObIIAA XAPAKTEPUCTHKA PABOYEM ITIPOT'PAMMBbBI
OBIIEOBPA3OBATEJIbHOU JUCHUITJIMHBI «XUMMWSA»

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

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

(DOpMI/IPOBaHI/Ie Y CTYACHTOB IIPCACTAaBJICHUA O XHUMHYSCKOH COCTaBJ'IHIOI_Heﬁ €CTCCTBCHHO-
HaquOﬁ KapTUHBI MHUpPAa KaK OCHOBLI IIPUHATHA peH_IeHI/Iﬁ B XXU3HCHHBIX U IIPOU3BOACTBCHHBIX

CUTYalHsIX, OTBETCTBEHHOTO MMOBEJACHUS B IPUPOIHOM CpEE.

3agayu AUCHUILINHBI:
1) chopmupoBaTh NOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHX IMPOLECCOB U

ABJICHUM B OKpYXalolled cpene, LEJOCTHOW Hay4HOW KapTHHBI MHUpPA, B3aUMOCBS3H U

B3aMMO3aBUCUMOCTHU €CTCCTBCHHbBIX 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) chopMuUpoBaTh HABBIKK MPOBEACHUS MPOCTEHIINX XUMHUYECKHX KCHEPUMEHTATBHBIX

UCCIICIOBAaHUI C COOJIOZACHHWEM TMpaBWJl Oe30macHOro oOpamieHuss ¢ BEIeCTBAMH U

1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHsS HCIIOJIB30BaTh MH()OPMAIIMIO XUMHUYECKOTO XapaKTepa U3 Pa3IHIHBIX

HCTOYHHKOB,

5) C(i)OpMPIpOBaTB YMCHUA TMPOTrHO3UPOBATH IMOCIICACTBUA CBOEM JEesATENbHOCTH U
XUMHYCCKUX IMTPUPOAHBIX, OBITOBBIX H IPOM3BOJICTBCHHBIX ITPOLIECCOB,

6)

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

TEXHOJIOTH JIJIsl Pa3BUTHSI COLIMATILHON U TIPOU3BOICTBEHHOM cep.

1.2.2. Tlnanupyembie pe3yJIbTAThl OCBOEHHUsI 001IE00Pa30BATEIHLHOM THCIIUIIUHBI B
cootBeTcTBHH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Koa n
HauMMeHOBaHHe
¢opmupyembIx
KOMIIeTeH U

IInanupyembie pe3yJbTaThl 0CBOCHHS JHCIHILIHHBI

Oomue

JAucuuniauHapHbie

OK 01. Beibupars
CHOCOOBI peIeHns
3a1a4
npodeccnoHamTbHOMI
JIeSTeIbHOCTH
MPUMEHHUTENHHO K
PpasIMYHBIM
KOHTEKCTaM

B yacTu Tpy0BOro BOCIIMTAHUS:

- TOTOBHOCTh K TpPYyAY, OCO3HaHHE IEHHOCTHU
MacTepCTBa, TPYAOIIOOHE;

- TOTOBHOCTL K AaKTUBHOM JI€ATEJILHOCTH
TEXHOJOTUYECKOM u COIMATbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHUIIMAPOBATH,
IUIAHUPOBATh W CAMOCTOSITEIHHO BBIMIOJHSITH
TaKy¥o eSTeIbHOCTD;

- UHTEpeC K pa3IYHBIM chepam
npodeccroHabHO IeaTebHOCTH,

OBiafieHne  yHHBeEPCANbHBIMH  Y4eOHBLIMH
NMO3HABATEJLHBIMH AeiiCTBUAMM:

a) 6a3oBbIe JIOTHYECKHE 1eHCTBHA:

- CaMOCTOSITENILHO (hopmynHpOBaTH u

aKTyaJlU3HpoBaTh MpPOOJIEMy, paccMaTpuUBaTb €e
BCECTOPOHHE,

- BJIQJETh CHUCTEMON XUMHUYECKUX 3HAHUM,

KOTOpasl BKJIFOYAeT: OCHOBOIOJATaloIlue
MOHATHS  (XMMHWYECKHH 3JIEMEHT, aToM,
JJEKTPOHHAsT 00omoYka aroma, s-, p-, -
JNIEKTPOHHBIE  OpOWTAJIM  aTOMOB, HOH,
MOJIEKyJIa, BaJIEHTHOCTb,
NEKTPOOTPULIATENLHOCTD, CTETEHb
OKHCIICHMS, XUMHYECKass CBf3b, MOJIb,
MOJISIpHasE ~ Macca, MOJSIPHBIH  00beM,
yIIIeponHbIil  ckeneT,  (yHKIMOHaIbHAsS
rpynmna, pajgukal, H30Mepus, HU30MEpHI,
TOMOJIOTHYECKHIH pan, TOMOJIOTH,
YTJIEBOJIOPOABL, KHCIIOPOA- 17§
a30TcozepIKalye COCIIMHEHMS,
Omostorndecku AKTUBHBIE BeIIIeCTBa
(yrneBonpl, KHpHL, O€nKkH), MOHOMED,




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

- OmpeneNaTh 1M JCATEIBHOCTH, 3aJaBaTh
napaMeTPhl U KPUTCPUH UX TOCTHIKCHHUS,

- BBISBIIATH 3aKOHOMEPHOCTH M MPOTHBOPCYHS B
paccMaTpUBaEMBbIX SBJICHUAX;

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

- pa3BHBaTh KpEaTUBHOE MBIIUICHHE IIpH
peIeHnH )KU3HEHHBIX IPo0IIeM

0) 0a3oBbIe HCCIEA0BATEIbLCKHE TEHCTBUM:

- BJIaJIeTh HABBIKAMHU YUeOHO-HMCCIIEJOBATEIECKOM
W TPOCKTHOM  NEATENBPHOCTH,  HAaBBIKAMH
paspenicHus npooeM;

- BBISBIATH NPUYHHHO-CJICJACTBEHHBIC CBS3H H
AKTyaJIM3UPOBATH 3a/la4y, BbIJIBUT'ATh T'HIIOTE3Y €€
peuicHus, HaXoaUuThb ApPTYMCHTBIL JJIA
JIOKa3aTeibCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh
mapaMeTpsl U KPUTCPUH PEIICHHUS,

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

- YMETh MIEPCHOCHUTH 3HAHUS B MMO3HABATEIHFHYIO H
MPAaKTUYECKYIO 00JIaCTH KU3HECSITCIBHOCTH;

- yYMEThb MHTErpUpPOBaTh 3HAHUA W3 Pa3HbIX
MPEMETHBIX 00J1acTeH;

- BbIIBUT'AaTh HOBBIC naceu, npeajaratb
OpUTHHAJIbHBIC TOAXOAbI U PCHICHUS

- CIIOCOOHOCTh UX MCTIONB30BAHMSI B
MIO3HABATEIIFHOW M COIIMAIbHOM MPAKTHKE

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

- YMETh BBISIBILITh XapaKTepHBIC MMPU3HAKH U

B3aUMOCBA3b HN3YYCHHBIX HOHﬂTHﬁ,
MNPUMCEHATH COOTBCTCTBYIOIINUC IMOHATHA IIPU
OIIMCaHUH CTPOCHUA u CBOMCTB

HEOPTaHWYECKUX M OPTaHUYECKHX BEIIECTB U
WX TpeBpalleHUH; BBISBIATh B3aUMOCBS3b
XUMHUYECKUX 3HAaHWM C TOHATHSAMH U
MpeICTaBICHUSIMU JIPYTUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

- yMETb HCIOJb30BaTh HAMMEHOBAHUS
XUMHUYECKUX COEIMHEHUN MEXIYyHapOJHOrO
C0103a TEOPETUUECKON U MPUKIIAJAHON XUMUU
U TpUBHAIbHBIE HAa3BaHUS BaKHEHIINX
BEIIECTB (ITHWJICH, alCTIICH, TJHIEPHH,
¢deHoN, Gopmambaerua, YKCycHas KHCIIOTA,
DJIMLUH, YrapHbld Tra3, YIVIEKUCIBI Tas,
aMMUaK, TralieHas W3BeCTb, HeralieHas
WU3BECTh, TUThEBAs Cola U  JPYTHX),
COCTaBIISATh (OPMYIBI HEOPTAaHHUUYECKUX H
OpraHUYECKHUX BEIIECTB, ypaBHEHHSI
XUMHYECKHIX Peakuil, 00BICHATh UX CMBICIT;
MOJATBEPHKIATh XapaKTEpHbIE XUMHUYECKHE
CBOMCTBa  BEIECTB  COOTBETCTBYIOILIHMHU
JKCIIEPUMEHTaMU W 3alHUCAMHU YpaBHEHUH
XUMHUYECKUX PEaKIIUIi;

- YMeThb YCTaHaBJIMBATh NPUHAMIEKHOCTH
M3YYEeHHBIX HEOpPTaHUYECKUX u
OpTraHMYECKHX BEIIECTB K ONpeAeleHHBIM
KJ1accaMm 51 rpyImam COEJIMHEHUH,
XapaKTepU30BaTh MX COCTaB M BayKHEHIINE
CBOKCTBa; OMpPENEesTh BHUABI XUMHUYECKHX
CBsI3eH (xoBaneHTHas, HOHHA,
MeTajinieckasi, BOJIOPOJHAS), THUIIBI
KPUCTAILTIYECKHUX peueTox BELLECTB;
KJIaccu(UIPOBATH XUMUUCCKUE PEAKIIHU;

- chopMHpOBaTh  TpEACTABICHUSI: O
XUMUYECKON cocTaBsifoLIeit
€CTECTBEHHOHAYYHOW KApTUHBI MUPA, POJIH
XVUMHUH B TIO3HAHUM SIBJICHUU TPUPOJBI, B




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

- yMeTb  NIpPOBOAUTH  pacyeTbl  I0
XUMHYECKHM (QopMylnaM M YpaBHEHUSIM
XUMHYECKHX PEaKUUi C WCIOJIb30BaHUEM
(GU3NYECKUX BEIHYMH, XapaKTePH3YIOLIHX
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 X IPUMEHEHUEM

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

B 00J1acTH HEHHOCTH 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 UM YUTATENILCKON
KyJIBTYpBl KaK CPEJCTBA B3aMMOJACHCTBHS MEXITY
JIOABMH Y TO3HAHUS MHPAa;

- yMeThb IUIAHUPOBaTb M  BBINOJHATH
XMMHUYECKMH HKCHEPUMEHT (TpeBpalleHus
OpPraHMYECKHX BELIECTB IIpH HarpeBaHMH,
MNONTydyeHHe OJTUJIEHAa M H3YYCHHE €0
CBOWCTB, KayeCTBEHHBIE  pEakIWd  Ha
IBACTHIBI, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanuss OeNKOB IpW  HArpeBaHHH,
[[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, HAa KAaTHOH aMMOHHS; pelaTh
UCCIIEI0BATENbCKYIO JEeSITEeIbHOCTh | DKCIEPUMEHTAIBHBIE 3aJadyd 10  TeMaM
UHIVBUAYAJIBHO U B IPYILIIE; "Mertasmuisr" u "Hemetamisr") B
OgiafieHle  yHMBEPCATBHBIMH  Y4YeOHBIMM | COOTBETCTBMM C  TpaBWJIaMU  TEXHUKHU
NMO3HABATEJBHBIMH AeiiCTBUSAMM: 6e3omacHoCTH pu oOpateHuu c
B) pa0dorta ¢ uH(popManueii: BELIECTBAMH u 1ma00paTOPHBIM
- BJIQIETh HaBBIKAMH TOJTydeHHs] HHpopManuu 3 | 000pynoOBaHNEM; MPEACTABIATh PE3YJIbTATHI
WCTOYHHMKOB DPAa3HBIX THUIIOB, CaMOCTOATENbHO | XMMHUYECKOTO 3KCIepUMeHTa B  (dopme
OCYIIECTBIISITh TIOMCK, AaHAIN3, CUCTEMATH3aLMIO | 3allICH  yPaBHEHWH  COOTBETCTBYIOIIMX
W WHTEpIpeTanuio HMHGOPMAIMM PA3IWYHBIX | peakuuii W QopMynupoBaTh BBIBOIBI Ha
BUJIOB U (hopM IpezcTaBiIeHNUS; OCHOBE 3THX PE3YJIbTAaTOB;
- 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);
- OIICHHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH | - BJIQJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO
nH(opManuK, ee COOTBETCTBHE IIPABOBHIM U | IMO3HAHMS BEUIECTB M XMMHUYCCKHUX SIBICHUN
MOPaJIBHO-3THYECKIM HOpMaM; (mabmroneHne, W3MEpEHHE, OIKCIIEPHMEHT,
- HCIIOJIB30BaTh CPeAcTBa MH(OPMALMOHHBIX M | MOJECIHPOBAHME);
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PENMIEHWH | -  yMeThb  MNPOBOJAWTH  pacyeTsl IO
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U | XUMHUYECKUM (opMylaM U  ypaBHEHHSIM
OpPTaHM3allMOHHBIX ~ 337a4 C  COOJIIO/ICHHEM | XMMHYECKHX pEakuuil ¢ HCII0JIb30BaHHEM
TpeGoBaHMit PTOHOMHKH, TEeXHUKN | QU3NYECKUX BEIUYMH, XapaKTEePHU3YIOIINX
0e30MaCHOCTH, TWTHEHBI, pPECypcocOepekeHUs, | BEmECTBA C KONWYECTBEHHOH CTOPOHBI:
MPaBOBBIX M  JTHYECKUX  HOPM,  HOPM | Maccel, oObemMa (HOPMAaJbHBIC YCIIOBHS)
MHPOPMAMOHHON 6€30MaCHOCTH; ra3oB, KOJMYECTBA BEUIECTBA; MCIOIb30BaTh
- BIIa/IETh HABBIKAMH PACIIO3HABAHUS W 3AIIUTHI CHUCTEMHBIE  XMMHUYECKHe 3HaHUS A
nHpOpManuH, HPOPMAIMOHHONW 6€30MaCHOCTH 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; XMMHUYECKHH O3KCHEpUMEHT (TIpeBpalieHUs

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: JeHaTypanus OENKOB TIpH HarpeBaHUH,
0) coBMecTHasI AeSITEJbHOCTD! LBETHBIE pEaKUUH OENKOB; IPOBOAUTH
- MOHMMATh W WCHOJB30BaTh MPEUMYIIECTBA | pEaKUMM HOHHOTO OOMEHa, OIpeeysTh
KOMaH/THOH U MHANBUAYaJIbHOW paboThI; Ccpely BOAHBIX PAaCTBOPOB, KaueCTBEHHBIE
- TPUHUMATH LEIH COBMECTHOW [ESTeNIbHOCTH, | peakLH Ha cyibdar-, 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 PE3yIbTaThl COBMECTHOH | COOTBETCTBHM C  IPAaBMJIAMH  TEXHHKH
paboTsr; Oe3omacHOCTH npu oOpameHnn c
- KOOPOWHHUPOBAaTh U BBHINOJHATH padOTy B | BEHIECTBAMH u 71a00paTOPHBIM
YCIHOBUSIX ~ PEaJIbHOTO, BUPTYaJILHOTO n | 060pynOBaHHUEM; NPEICTaBIATh PE3YNIBTATHI
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 BOOOpakeHue, OBITH | OCHOBE 3THX PE3YJIbTATOB
UHULIHATUBHBIM
Oguanenne YHUBEPCAJIBHBIMHA
peryJisiTUBHBIMH 1€ CTBUAMU:
r) IPpUHSATHE ce0s1 U IPYTUX JIKOJIeii:
- TIPUHAMATh MOTHBBI W apTyMEHTHl IPYTHX
JFOJICH TP aHAJM3€ PE3yIbTAaTOB AESTEIbHOCTH;
- IPU3HABATh CBOE MPABO M MPABO APYTUX JIFOJACH
Ha OIIHOKHU;
- pa3BHBaTh CIIOCOOHOCTH MOHMUMATh MUP C
MO3MIIMH IPYTOTO YEIIOBCKA,
OK 07. B 06s1acTH YKOI0THYECKOT0 BOCTIMTAHUS: - chopMHpOBaTh  MOPEACTABJICHHUSI: O
CopeiicTBOBaTH - c(OPMHUPOBAHHOCTH IKOJOTUUCCKOW KYJIbTYPBI, | XUMHUICCKOMN COCTAaBJISIOLLIEN
COXPaHECHHIO MOHUMAaHHE BIUSHUS COIMATbHO-3KOHOMUYECKUX | €CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIU
OKpYy’Karomien NPOIIECCOB  HA  COCTOSIHME MNPHPOJHOW M | XMMMU B IO3HAHMU SIBICHHM HpPUPOABI, B
cpepl, COLMAJIBHOW Cpenbl, OCO3HaHHWE TIIOOANTBHOTO | GOPMHPOBAHMM MBINUICHUS M KYJIBTYpBI
pecypcocOepeskeHn | XapakTepa SKOJIOTHYECKUX IpooIeM; JMYHOCTH, ee (YHKIIMOHATBHON
10, IPUMEHSTD - IUTAaHWPOBAHUE M OCYIIECTBJIICHHE ACHCTBUI B | TPaMOTHOCTH, HEOOXOAMMOW ISl peIIeHHus
3HaHUA 00 OKpYXalolleH cpeie Ha OCHOBE 3HAHMS MLENeH | MPaKTHYeCKWX 3a7ad M JKOJOTMYECKH
U3MEHEHUU YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA; 00OCHOBaHHOTO OTHOIICHHS K CBOEMY
KJIMMara, aKTMBHOE HENpUATHE JEeWCTBHH, HNPUHOCSAIIMX | 3[0POBBIO M IIPHPOIHON Cpere;
TIPUHIUIIE] BpEI OKpYXaIOIIeH cpeie; - yMeTh cOOMIOAATh MpPaBHJIa KOJOTHUECKH
6epexIMBOTO - YMEHHE IPOTHO3MPOBATh HEOJAroNpHsTHBIE | LEIecCOO0pa3HOr0 TOBEJACHHUsT B OBITY U
MIPOM3BO/ICTBA, HKOJIOTHUYECKHUE TOCIEACTBUS IPEANPUHUMAEMbIX | TPYIOBOH JIeSITETIbHOCTH B LEeNIx
3 deKkTHBHO JIeHCTBUH, IPEeJOTBpAIaTh UX; COXpaHEHHS CBOETO 3/10pOBBS u
JIEHICTBOBATh B - pacuupeHue OIIbITa JIEATENBHOCTH | OKpY>Karollen IIPUPOIHOMN cpensl,
Ype3BbIUaiiHBIX HKOJIOTHYECKON HATIPaBICHHOCTH; 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(POPMAIMOHHO-

npouecc 00ydeHHs
oOyyaromuxcs B
COOTBETCTBUHU C

KOMMYHUKAIIMOHHBIC.

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 rpaMOTHEIE
MaTepHalIbl;

OCYILIECTBIIAITh TTOWCK 3¢ P EKTUBHBIX
yu4eOHBIX  PEcypcoB Uil peleHHs
NeJarorvyeckux 3a/1ay;

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

UCIIONB30BaTh  OHJIAHH-MHCTPYMEHTBI UL
BHEAPCHHUS COBPEMEHHBIX II€IarOrHYecKux
NPaKTUK: IIEPEBEPHYTHIH KIAacC, CMEIIaHHOEe
oOydeHne, MOOMIFHOE 00yUIeHHE, TPOSKTHOE
oOydeHne u.T.1.

MIPUMEHSTh B o0OpazoBaresbHOM
JIeITeIbHOCTH  Bueopenakropsl (Movavi),
KOHCTPYKTOPBI Ul CO3JaHusl BeO-KBECTOB,
BUPTYQJIbHBIE  JIOCKH, IUIATQOPMBI IS
MMPOCKTUPOBAHUA HHTCPAKTUBHBIX y‘le6HI)IX
MaTtepuanoB (iSpring), reHepatopsl QR-
KOJa;

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

3Hanus:

pecypcehl  beepanbHBIX M PErHOHAJBHBIX
00pa30BaTeNbHBIX MOPTAJIOB i
OpraHu3aluy  MPOEKTHOM  JeATEIbHOCTH
00yJaroImuxcs;

MU(PPOBBIE PECYpPChl Ui CO3MaHUS BeO-
KBECTOB, TECTOBBIX pPabOT, BUKTOPHH,
KPOCCBOPAOB, MAMSTOK U T.J.

MOHATUS ~ BeO-KBECTa,  ajlrOPUTM  €r0
pa3paboTku, THUTIOBYIO CTPYKTYPY
00pa3oBaTeIFHOTO BeO-KBECTA.

morsatuss QR koma, ero QyHKIMOHA,
BO3MOKHOCTH  HCIIONL30BAaHMS,  OHJIANH-
reHepaTophl KoJa.




2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJBHOM TUCIATLIMHBI

2.1. O0beM yueOHOI MCUMIIVIMHBI M BUABI Y4eOHO0#l padoThI

Bup yueoHoii paboTnbl O0bem B yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 58

B T.Y.

OcHoBHOE coep:kaHue 58

BT. 4..

TEOPEeTUICCKOe 00yICHUE 36
MPAKTUYECKHE 3aHITHS 22

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE Co/lep:KaHue (Colep:KaHue

NMPUKJIAJTHOT0 MOYJIAA) 6
BT. U..

TEOopeTHYeCcKoe 00yJIeHne 2
MPAKTUYECKUE 3aAHATUSA 4
KourpoabsHas paéora 6

IMpomexyTounas arrectanus (1udepeHHPOBAHHDII 3a4eT) 2




2.2. TemaTH4yecKHui IJIAH U cOJAepKaHUe YUeOHOM TMCIUIIIHHBI « XHMHUSD)
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HanmenoBanue pasiesio Copneprkanue y4eGHOTo MaTepnaJia (OCHOBHOE H np0¢eccn0nansno:opue1nnponam{oe), JlabopaTopHbIe OBLeM YaCoB ®opmupyembie
U TeM NPaKTHYeCKHe 3aHATHS, TPUKJIATHOH MOIYJb KOMIeTeHIINH
1 2 3 4

OcHoBHOE cofiepKaHue 58
Pa3znes 1. OcHOBBI CTPOEHMSI BelllecTBA 5
Tema 1.1. OcHOBHOE coliep:kaHue 3 OK 01
CtpoeHue aTOMOB TeopeTnueckoe o0yueHue 1
XUMHUHCCKUX SJIEMCHTOB | CoppemenHas Mozenb cTpoeHust aToMa. CHMBOJIMYECKHIA S3bIK XUMHUH. XUMHUYECKUH 3IEMEHT. DICKTPOHHAS KOHPUIypaLus
[prpoAa XMMUIECKOU aroma. Knaccuukanus XMMHUUECKHUX 3JEMEHTOB (S-, P-, d-31eMenThI). BaneHTHbIE 37€KTPOHLL. BaneHTHOCTS. DieKTpoHHas 1
CBA3H IPUPOJIA XUMUIECKON CBS3U. DNEKTPOOTPHIATENBHOCTE. BUIbI XMMUYECKOH CBA3M (KOBAJIECHTHAS, HOHHAS, METAIUTMIECKAS,

BOJIOPOJIHASI) U CITOCOOBI e¢ 00pa3oBaHUs

IIpakTHyecKkue 3aHATHS 2

Pemenne 3amaHuii Ha UCHOJIB30BAHME XUMUYECKOM CHMBOJIMKM M Ha3BaHUU COCOUHEHMM [0 HOMEHKIIAType

MEKAYHAPOIHOTO COI03a TEOPETUYECKOW M NMPUKIIAJHOW XMMHH U TPUBHAIBHBIX Ha3BaHUW JUISi COCTABJICHHS XMMHUYECKUX

(dbopMyn NByXaTOMHBIX COEIMHEHHH (OKCHIOB, Cydb(QHIOB, THAPUAOB U T.I.) MU APYTMX HEOPraHUYECKHX COCAMHEHHM 2

OTJAEJBHBIX KIACCOB.

[TpakTHyeckue 3alaHusi Ha YCTAHOBJICHHWE CBS3M MEXAY CTPOCHHEM aTOMOB XHMHYECKUX JJIEMEHTOB M MEPUOJUYCCKUM

M3MEHEHHEM CBOWCTB XMMHUYECKHX HJIEMEHTOB M MX COCIMHEHNI 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. . Menneneesa |[lepuomuueckas cucTema XuMuueckux sinementos JI. 1. Menneneesa. ®usnuecknii cmpica Ilepuoanueckoro 3akona JI.1.

MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHMsI CBOCTB XMMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU MIPOCTBIX U CII0KHBIX

BEILIECTB B COOTBETCTBUH C ITOJIOKEHHUEM XUMHUECKOro 3eMenTa B [leproandeckoii cucteme. MupoBo33peHUyecKoe 1

HayyHoe 3HaueHue [lepuonnyeckoro 3akoHa [I.1. Menaeneesa. [Ipornossl .M. Menneneesa. OTKpbITHE HOBBIX 2

XMMHUYECKHX JIEMEHTOB.

Perenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKHX 3aJaHNI Ha XapaKTEepU3aIMI0 XUMHIECKUX 3JIEMEHTOB

«Meramieckue / HEMETAIIIMYECKE CBOWCTBA, 3IEKTPOOTPHIATEIBHOCTh XMMHUUECKHUX IEMEHTOB B COOTBETCTBHH C UX

3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B NIEPUOANUECKON cucteMe xumudyeckux anemeHToB J[.M1. Meneneesay»
Paznen 2. XuMunueckue peakiuumn 8
Tema 2.1. Tunsr OcHOBHOE cofiepKaHHe 4 OK 01
XMMHUUYECKHUX pPeaKIui Teopernueckoe odyueHue 2

Knaccudukanus 1 THITBI XUMHUYECKHX PEaKIUH ¢ yqacTHEeM HeopraHndeckux BeuiecTB. CocTaBieHHe YpaBHEHUH peakIui

COEIMHEHUsI, PA3JIOKEHHMS, 3aMEIeHNs, 0OOMEHa, B T.4. PEaKInil FOPEeHHs, OKUCIICHNS -BOCCTAHOBIICHHSI.

YpaBHEHHS OKHCIICHUsI-BOCCTaHOBNIEHHA. CTreneHps okucieHns. OKUCIuTeNs 1 BoccTaHOBUTENb. CoCTaBIeHHE U 2

YpaBHHUBaHHE OKUCIIMTEILHO-BOCCTAHOBUTEJILHBIX PEaKIMi METOIOM 3JIEKTPOHHOTO OanaHca. OKHUCIUTENbHO-

BOCCTAHOBUTEJbHBIC PEAKIINH B IPHPOJIE, IIPOU3BOJACTBEHHBIX MPOLIECCAX U KU3HEACATEIHHOCTH OPTaHU3MOB

IIpakTHyeckne 3aHATHSA 2
W3yueHne KONMMYECTBEHHbBIX OTHOIEHNH B XMMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHHU M PACUETHI 110 YPAaBHEHUSIM 2

XUMHWYCCKUX peaKHHﬁ. Moub xak CAMHHUIIa KOJINYCCTBa BCUICCTBA. MOJ'IHpHaH Macca. 3aKOHEI COXpaHCHMs MACChbl U SHEPI'UH.
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3akoH ABoragpo. MossipHblii 00beM ra3oB. OTHOCHTENbHas IUIOTHOCTH Ta30B. PacyeThl MO YpaBHEHHSIM XHUMHYECKHX
PEaKIHii C NCTIOJIL30BAHIEM MacChl, 00beMa (HOpMaJIbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA

Tema 2.2. OcHoOBHOE coJiep:kaHue 4 OK 01
OJEKTPOIUTHIECKAS TeopeTnueckoe o0yueHue 2 OK 04
JMCCOLMALINS 1 HOHHbII Teopust aneKTpoaUTHYECKOI quccorraniy. MIoHbL. DIIeKTPOIUTHI, HEANEKTPOINTHI. Peaknnu nonHoro oomena. CocraBieHue
obmeH peakuuii MOHHOTO OOMEHa IyTEM COCTABJIECHUs HMX TOJIHBIX M COKPAICHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE 2

peaxiyu. 3aaHusl Ha COCTABJICHUE HOHHBIX PEaKIUi
KontpoabsHas padora 1 CTpoeHHE BEeIECTBA U XUMHUECKUE PEaKIUU 2
Pazgen 3. CTpoeHue U CBOHCTBA HEOPTAHUYECKHX BelIeCTB 14
Tema 3.1. Knaccuduxanus, | OcHoBHOe coepkaHue 4 OK 01
HOMEHKJIaTypa ¥ CTpoeHue | TeopeTruueckoe ooyueHue 2 OK 02
HCOPTraHMYCCKHUX BCIIECTB | [Ipeamer Heopranmdeckoi xumun. Kitaccudukanus HeopraHMIecKuX BemecTB. [IpocTeie U cnoxHble BemecTBa. OCHOBHEIC

KJIaCCHI CIIOXKHBIX BEIIECTB (OKCHUABI, THAPOKCHUIBI, KHCIIOTHI, CONN). B3aMOCBA3b HEOPTaHUIECKUX BELIECTB. ATpEraTHbIC

cocTosiHUs BeulecTBa. Kpucraminyeckue n amopdHsie BeniecTBa. THIBI KPUCTAIIMYECKUX PEHIETOK (aTOMHas, 5

MOJIEKYJISIpHast, HOHHAs, METAIUIMYecKas ). 3aBUCUMOCTh (PM3MYECKUX CBOIMCTB BELIECTBA OT TUIIA KPUCTAIIMYECKOM

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

[TpuuuHbl MHOrOOOpa3us BelecTB

IIpakTHyeckHe 3aHATHSA 2

H3y4yenue HOMEHKIIaTypbl HEOPTaHUYECKUX BELIECTB: HA3BAHUE BEIIECTBA UCXOJIS U3 UX XUMHYECKOH (hOPMYIIbI HITH

COCTaBJIEHHE XUMHYECKOH (POPMYJIIBI KCXO/1s M3 Ha3BaHus BeniecTBa o MexayHapoauoii (MIOIMAK) wiu TpuBraipHON

HOMEHKJIaType.

Pemenne nmpakTUdecKux 3aJaHUN 1O KIIaCCU(UKAIIUN, HOMEHKJIATYpe U XUMHUYECKUM (OpMyJiaM HEOPTaHHYECKUX BEIIECTB 5

pa3IMYHBIX KJIAacCOB (YrapHBIM ra3, YIJIEKHCIBIH Ta3, aMMHUaK, TralleHas M3BeCTb, HETalleHas M3BECTb, MHUThEBas coja U

JPYTHX): Ha3bIBATh M COCTABIATH (DOPMYJIBI XMMHUECKHUX BEIIECTB, OIPEICNIATh MPUHAIIC)KHOCTD K KJIaccy.

Hcrounnku xumudeckoit nHGopmanuu (cpecTB MaccoBor MHpopMaimu, cetb uTepHeT u npyrue). [lonck nadopmanuu mo

Ha3BaHWIM, HICHTH()HUKATOPaM, CTPYKTYPHBIM GopMyIiaM
Tema 3.2. dusuko- OCHOBHOE cOJep:KaHHe 10 OK 01
XUMUYECKUE CBOMCTBA Teopernuyeckoe o0yuyeHue 6 OK 02
Heoprauuyeckux Bemects  |Meramibl. OOume Qusuueckne U XMMUYECKHE CBOMCTBAa MeTawioB. CrocoObl MONydYeHHs. 3HAYEHHE METAJUIOB M

HEMETAJJIOB B NPHPOJIE M JKU3HEJEATEIILHOCTH YeJIOBeKa M OopraHn3MoB. Koppos3us MeTanioB: BUABI KOPPO3HH, CIIOCOOBI 2

3aIIMTHl METAJJIOB OT KOPPO3HH

Hemeramsl. O0mue ¢pusnyeckne U XUMHYECKHE CBOMCTBA HeMeTaIoB. TunuyHele cBoiictBa HemerayuioB [V— VII rpymnm. 2

Krnaccudukanys 1 HOMEHKIIaTypa COeAMHEHNI HeMeTa/utoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMHYeCKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX BEIIECTB (OKCHOB, THAPOKCHIOB, KUCIIOT, COJIEeH  Ap.). 2

3aKOHOMEPHOCTU B M3MEHEHHUH CBOWCTB MPOCTHIX BEUIECTB, BOJOPOAHBIX COEAMHEHHH, BHICIINX OKCHJIOB U THAPOKCH]IOB

IIpakTHYyecKkue 3aHATHS 2

CocraBiieHne YpaBHEHUII XMMHUYECKHX PEAKIMH C y9aCTHEM INPOCTBIX M CIOKHBIX HEOPraHMYECKHX BEIIECTB: METAJUIOB U

HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aMQOTEPHBIX 3JIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBaHHUH W 2

aM(I)OTepHLIX TUAPOKCHUIO0B; HECOPraHNICCKUX coneﬁ, XapaKTEpU3yromux ux CBOMCTBA.
Pemenne IPAKTUKO-OPUCHTUPOBAHHLIX TCOPECTUUCCKUX BaﬂaHI/Iﬁ Ha CBOﬁCTBa, COCTaB, IIOJYYCHUC U Oe3oracHoe
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HCIOJIb30BaHME BaXKHEHIIINX HCOPraHMYCCKUX BCUICCTB B 6I>ITy )48 HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU YCJIOBCKA

KontpoabsHnast pabora 2

CBolicTBa HCOPraHMYCCKUX BCIICCTB

Paznea 4.

Ctpoenue 1 cBOCTBA OPraHMYeCKHX BelleCTB

18

Tema 4.1. Knaccuduxarms,
CTpOEHHUE U HOMEHKJIATypa
OpraHUYEeCKUX BEILECTB

OcHoBHOe coaep:kaHue

Teopernuyeckoe o0yyeHue

IlosiBneHue U pa3BUTUE OPTaHUYECKON XUMHUM Kak Hayku. [Ipeamer opraHnueckoi XuMuu. MecTo 1 3Hau€HUE OPraHudeCcKOM
XMMHHU B CHCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHHE KaK MOPSIOK COCAMHEHMS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIeHTHOCTH. OCHOBHBIE TOJOKEHHUS
TEOpUU XUMHUYECKOIO CTPOCHHUsI OpraHudeckux coeauHeHuid A.M. bytiepoBa. YriepoaHblil CKelneT OpraHu4eckou
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIIECTB OT XUMUYECKOT0 CTPOCHUS MOJIeKyl. M3oMepus u u3oMepsl.

[MTonstue o ¢pyHkMoHansHOU rpynne. Pagukan. [IpuHimne kiaccupukanuy OpraHi4ecKiX COeAMHEHNH. MexayHapoaHas
HOMCHKJIaTypa W HNPUHIUIIBI HOMCHKJIATYPbI OPTaHUYCCKHX CO€L[I/IH€HI/II71. [Toustue 00 a30TcoACpKallInX COCAUHCHUAX,
OHMOJIOTHYECKH aKTUBHBIX BellecTBaxX (YIrJIEBOJAX, XKHUpaX, OCIKax M Jp.), BBICOKOMOJICKYJIIPHBIX COCIUHECHUSAX (MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO)

HpaKTuquKne 3aAaHATHHA

HomeHknaTtypa OpraHM4ecKHX COEIMHEHHM OTAEIbHBIX KJIAcCOB (HACHIIIEHHBIC, HEHACBHIIICHHBIE M apOMaTHYeCKue
YIJIEBOJOPO/IBL, CIIUPTHI, EHOIIBI, aTbJETH IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1ip.) CocTaBleHHe MOJIHBIX M COKPALIeHHBIX
CTPYKTYPHBIX (OpPMYJI OpraHMYECKHX BEIIECTB OTIEIbHBIX KJIACCOB, MCIOJB3YyS MX Ha3BaHHs II0 CHUCTEMaTHYECKOH U
TPUBHAIBHOW HOMEHKJIATYpe (STHWIIEH, alleTHICH, IIMIepHH, (GeHon, Gopmanbaerna, ykCycHas KHCIOTa, TIMIMH). Pacders
npocreiieii GopMyibl OpraHMIECcKO MOJICKYJIIBI, HCXOSI U3 3JIEMEHTHOTO cocTasa (B %)

OK 01

Tema 4.2. CpoiicTBa
OpPTaHUYECKUX COCIMHCHUH

OCHOBHOE cofiep:KaHue

TeopeaneCKoe oﬁyqe}me

OU3MKO-XMMHYECKHE CBOWMCTBA OPraHMYECKUX COCJUHEHHH OTHENBHBIX KJIACCOB (OCOOCHHOCTH KiacCH(UKALUU U
HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKHH psia U oOmias dopmyiia; nzoMepusi; pU3NYeCKUe CBOMCTBA; XMMUYECKHE
CBOWCTBA; CITIOCOOBI MTOTYyUYCHHS):

— IpenenbHbIe YIIeBOJOPOIbl (aTKaHBl M LUKIOANKaHbI). ['OpeHHe MeTaHa Kak OIMH M3 OCHOBHBIX MCTOYHHKOB TeIUIa B
NPOMBIIUICHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJIOPOIOB, HAXOXKICHUE B IPUPOJIC U NPUMEHEHHE aJIKaHOB;

— HemnpeseNibHbIe (AJIKSHBI, AIKUHBI M aJIKaJMeHBI) U apOMaTHYeCKUe YIrIeBOLOpOIbl. ['opeHne aleTHieHa Kak HMCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUISl CBAPKU U PE3KH METAJIIOB

— KHCJIOPOJICOJIEpIKaIe COeIMHEHNS (CITUPTHI M (peHObl, KapOOHOBBIE KUCIOTHI M 3(QUPHI, ajbJICTHUABl U KETOHBI, JKHPHI,
yreBoasl). [IpakTHueckoe TpMMEHEHWE OSTWICHIVIMKONS, TimnepuHa, ¢QeHona. Ilpumenenne <¢opmanpaeruia,
aleTalb/Iern1a, YKCYCHOM KUCIOThl. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Moolye CBOMCTBA MblIa

— azoTrcoAcprKaliue COCIUHCHUA (aMI/IHBI 1 aMHHOKHMCJIOTHI, 6€J'IKI/I). BI)ICOKOMOJ'IGKyJIHpHI)IC COCITMHCHUA (CI/IHTGTI/I‘IGCKI/IC u
6I/IOJ'IOFI/I"ICCKI/I-EIKTI/IBHI)I€). MOHOMep, MOJMMEDP, CTPYKTYPHOC 3BCHO. HOJ’[I/IMepI/BaHI/IH OTHUJICHA KaK OCHOBHOC HaAIIpaBJICHUE
€TI0 UCITIOJIb30BAHMUS.

I'eneTnyeckas CBsI3b MEOXKY Ki1acCaM1 OPTaHUYCCKUX COCTUHEHUM

HpaRaneCKne 3aAHATHHA

W3yueHne cBOMCTB OpraHMYECKUX COEAMHEHMH OT/AENBHBIX KJaccoB (TpUBHAJbHAs M MEXKIyHapoJHAas HOMEHKJaTypa,
XUMHWYECKHE CBOMCTBA, CIIOCOOBI TIOyUeHHs): MpeaebHbe (ATKaHBl U IIUKJIOATKAHBI), HENpeaeabHbIe (aJIKSHbI, aJKUHBI 1
AJIKAMCHbI) U apOMAaTHYECKNE YTIIEBOJIOPOIBI, 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 COCAUHCHU. 3a[[aHI/I$I Ha COCTaBJICHUC ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ C
Y49aCTUEM OPIraHNYCCKHUX BEIIECTB HA OCHOBAHNN UX COCTaBa U CTPOCHUS

CocTaBlIeHHE CXEM peaKIlI/Iﬁ (B TOM YHCJIC MO MPCAJIOKCHHBIM ILICIIOYKaM npeBpameHI/Iﬁ), XapaKTCpU3yromnux XuMHUICCKUEC
CBOICTBa OPraHNn4ICCKUX COG,III/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB, CITOCOOBI UX TMOJTYYCHNA U Ha3BaHUE OPTaHUICCKUX COG,HI/IHGHI/II\/‘I

10 TPUBUAIBHOMN WK MEXIyHApOAHON CUCTEMAaTUYECKOM HOMEHKIIATYPE. 2
Pemmenne npakTUKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHWil Ha CBOWCTBA OPraHWYECKHUX COCTUHEHHH OTIENBHBIX
KJIacCOB
Tema 4.3. OCHOBHOE coJep:KaHue 4 OK 01
Unentudukanys Teopernueckoe o0y4yenne 2 OK 02
OpTraHUYECKUX BEINECTB, NX |Bpoopranudyeckue coenuHeHus. [IpumeHeHme M Omosormdeckas poib yriaeBoaoB. OKHCICHHE YIIEBOJOB — HCTOYHHK
SHA4YCHUC U IPUMCHCHUC B sHeprun JKUBBIX oOpraHu3MoB. OOlacTH NPUMEHEHHS aMHHOKHUCIOT. [IpeBpamieHnss OCENKOB NHIIM B OpTaHU3ME. 1
OBITOBOIA Buonornueckne ¢yHkmmum 6enxoB. buonornmueckue QyHKumu kupoB. Pomb opraHmdeckoidl XMMHH B PELICHHH NPOOIEM
[POU3BOJICTBEHHOM MHIIEBOI 0E€30MMaCHOCTH
ACATCIBHOCTH HCTIOBEKA PoJib OpPraHUYeCcKON XMMHMHU B PELIEHUH MPOOJIEM SHEPIETUYECKON 6E30MaCHOCTH, B PA3BUTUM MEIMIIMHBI, CO3JaHUU HOBBIX
MaTepuagoB, HOBBIX MCTOYHHMKOB PHEPrHM (aJbTEPHATHBHBIC HMCTOYHHMKH 3Hepruu). OmacHOCTh BO3ACHCTBHS Ha JKHBBIC 1
OpPTaHM3MBI OPTraHWYECKUX BEHIECTB OTIACIBHBIX KJIACCOB (YIIIEBOAOPOIBI, CHHPTHL, (EHOIBI, XJIOPOPTaHHYECKHE
MIPOM3BOIHBIC, ATbICTUABI U JP.), CMBICI IOKa3aTeJIs MPeIeNIbHO JOMYCTHMOI KOHIICHTPAaLuU
KourposabHas pabora 3 CTpyKTypa 1 CBONCTBA OPTAHUYECKHX BELIECTB 2
Pazgen S. Kunernuyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKUX peaKiuii 4
CKOpOCTh XMMHUYECKHX OCcHOBHOe coiepKaHue 4 OK 01
peaKiuid. Teopernueckoe 00ydenne 2 OK 02
XHUMHYECKOE PaBHOBECHE CKOpOCTh pEakliM, €€ 3aBUCHMOCTb OT pa3IMYHBIX (DAKTOPOB: IMPUPOJBI PEATHPYIOLIMX BELIECTB, KOHLEHTPALHN
pearupyronmx BemecTB, TEMIEPaTyphl U IJIOMAAN PEAKIIMOHHON MOBEPXHOCTH. TermnoBbie 3p(eKThl XUMUYECKNX PEaKIIHH.
DK30- ¥ SHIOTEPMHUYECKUE, PEAKIIHH. 2
O6paruMocTh peaknnii. XMMUYEeCKOe PaBHOBECHE M €r0 CMEIIEHHE IO/ ASHCTBHEM pa3iMYHbIX (hakTOpOB (KOHIEHTpAIMs
peareHTOB MM NPOJYKTOB pEaKIWH, [aBJeHWe, TeMIeparypa) A CO3JaHWS ONTUMAJbHBIX YCIOBHH IPOTEKAHMS
xumuueckux npoueccon. [punuun Jle [larense
IIpakTHyeckue 3aHATHSA 2 OK 01
Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3a/laHUi HA aHaMU3 (PAaKTOPOB, BIMSIOMMX HA M3MEHEHHE CKOPOCTH XUMHYECKOU OK 02
peakuuy, B T.4. C IO3MIMH HKOJOTHYECKH LEJIECOOOpPa3sHOTO IMOBEACHHS B OBITYy M TPYIOBOH JEATENBHOCTH B ILENIAX
COXPaHEHHMs CBOETO 340POBbS M OKPYXKAIOIIEH MPUPOIHON CpeIbl. 2
Pemenne npakTHKO-OpHEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiumna Jle-Ilarense s HaxoXAEHUs HaNpaBIEHUS
CMEIIEeHNs PABHOBECHS XMMHUYECKOH Peakyy 1 aHAIN3 (PaKTOPOB, BIUSIOMIMX HA CMEIICHHE XHMHUYECKOTO PABHOBECHS
Pasnea 6. PacTBopsI 2 OK 01
OCHOBHOE COjiepKaHue 2 OK 02
Teopernuyeckoe o0yuyeHue 2 OK 07
Tema 6.1. PactBopenne kak ¢usnko-xumudeckuii mponecc. PactBopsl. CriocoObl HPHUrOTOBIEHHUS PacTBOPOB. PacTBOPHUMOCTS.
ITonarue o pacTBopax MaccoBast  gons PacTBOPEHHOI0  BEIICCTBA. CMBICIT TIOKa3aTels npeaeabHO uonyCTnMoﬁ KOHIEHTpallMld MU €ro 2

MCIIOJIb30BAHHE B OIIEHKE YKOJIOIMYECKON O€30MacHOCTH.
IIpaBuiia HKOJOTHUECKH II€TIECO00PA3HOr0 MOBEAEHUS B OBITY M TPYJOBOH JESTENbHOCTH B IEISIX COXPAHEHHS CBOETO
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3I0pOBBsI U OKpYXKaroIlell MPUPOIHON Cpe/ibl; OIIACHOCTh BO3/EHCTBHS Ha KUBBIC OPTaHU3MBI ONPECICHHBIX BEIECTB.
Pemmenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUH HA PACTBOPBI, HCIOJIb3yEeMbIe B OBITOBOW M NPOU3BOACTBCHHON
JESATEIILHOCTH YEIIOBEKa

IIpodeccuonanbLHO-OpHEHTHPOBAHHOE CO/lep:kaHMe (COep:KaHMe MPUKJIATHOTO MOLYJIsI)

Paspea 7. Xumus B ObITY H NPOM3BOACTBEHHOI JeATEIbHOCTH YeJI0BeKa 6 OK 01
Xumust B OBITY U OCHOBHOE coJep:KaHUe 6 OK 02
TPOU3BOJICTBEHHOH TeopeTuueckoe o6yuenne 2 OK 04
ACATCIEHOCTH ICTIOBEKA Hogelilne DOCTHXKEHMS XUMMYECKOM HAYKM M XMMHYECKOH TeXHONOTMM. Ponb XuMuu B 00€CHEYEHMH DKOJIOTHYECKOM, OK 07
SHepreTH4ecKoil U MuIeBol 0€30IacHOCTH, pa3BUTUU MeqUIMHBL. [IpaBuia moucka U aHanu3a XUMHYECKOil HH(OpManuy U3 2 K 1.2
Pa3IMYHBIX HCTOYHUKOB (HayuHas U yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa MaccoBoi HH(popManuu, ceTb MIHTepHeT) K3
IIpakTHYecKne 3aHATHSA LK13
ITouck u aHanW3 KEHWCOB O MPHUMEHCHHHM XHMHUYCCKHX BCIIECTB M TEXHOJOTHMHA ¢ y4eToM Oymymiedl mpodeccHoHaIbHOM
JIEATEBHOCTH II0 TEMaM: Ba)KHEHIIHME CTPOUTENbHBIE MAaTEPHaNbl, KOHCTPYKIMOHHBIE MaTepHallbl, KPAaCKH, CTEKIIO,
KEepaMHKa, MaTepualibl AJs DJIEKTPOHUKH, HAHOMATEpUabl, TEKCTUIBHBIE BOJOKHA, HCTOYHUKH DHEPIMH, OPraHUYECKHE U 4
MHHepaJbHble yI00peHNUs, ICKapCTBEHHbIE BEIECTBA, OBITOBAsT XUMUSL.
3amura: [IpencraBieHue pe3ybTaToB pelleHUs KeiicoB B popMe MUHU-OKIIAIa C IPe3eHTalHell
IIpomeskyTo4YHasi aTTecTAlUA 10 JUCHUIINHE (T (epeHIUPOBAHHBIN 324eT) 2

Bcero

58




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLIAH

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ecrne4eHn 0
st peanu3anuu MpOrpaMMbl AUCIHHUIUTAHBL TPEAYCMOTPEHBI CIICAYIONINE CICIUaTbHBIC
MTOMEIICHUS: YUeOHBIN KaOUHET.

OO6opynoBanune yueOHOro KaOMHeTa: KOJUICKIIUU MPOCTHIX U CIIOXKHBIX BEUIECTB H/HIIN
KOJUICKIIUY TIOJTUMEPOB; KOJJICKIUSI TOPHBIX TOPOJ U MUHEPAJIOB, IU(POBbIE 00pa30BaTEIbHbIE
peECypCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOMCTBAaMHU BOCIPOU3BEACHUS
3ByKa, IPUHTEP, MYIbTHMEIUA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUITHAS TOCKA.

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

OcHoBHasi IUTEpaTYpa:
1. Xwumusa 10, 11 kmacc. I'abpuensn O.C., OctpoymoB W.I'., CnagkoB C.A. — Mocksa:
[Ipoceemenue, 2022.
2. Xwumus. 3amavHuk: ydyeOHOe MmocoOue st CpeaHero npohecCHOHAIBLHOr0 00pa3zoBaHus /
1O. A. Jlebene [u nap.]; monm obmeit penakiueit ['. H. ®daneea. — Mocksa: W3marenbcTtBo
FOpaiit, 2020.
3. Xumus: ydeOHUK Uil cpeaHero mnpodeccuoHambHoro oobpasosanus/ O. A. JleGenes,
I'. H. ®anees, A. M. Tl'ony6es, B. H. lllanoBan; mox obmieit penaxiueit I'. H. ®aneeBa. — 2-¢
u31., nepepad. u pom. — Mocksa: UznarensctBo FOpaiit, 2020.

JonosHuTeILHAS JIUTEpPAaTypa:
1. MapteiHoBa, T.B. Xwumusa: yuyeOHUK U NPaKTHKYM s CpelHEro mnpodeccHoHanbHOro
obpazoBanusi / T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'oqyHoB; mon oOmiel pemaxiuei
T. B. MapTtbiHOBO#L. — 2-€ u31., ucnp. u gon. — Mocksa : Uznatenscrso FOpaiit, 2020.

HNHuTepHer-pecypcesnl:
. www. krugosvet.ru /ynuBepcanpHas sHImkiIoneaus «Kpyrocser»/
. 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 (s;iekTpoHHBIH XypHaT «XXUMHKH U XUMHES»).
. www. hemi. wallst. ru («Xumus. O6pa3oBaTenbHbII CaUT AJS MIKOILHUKOBY).
. www.alhimikov.net (O6pa3oBaTebHBIN CAUT JISI IIKOJIBHUKOB).
. www.chem.msu. su (OnekTpoHHas OMOIHMOTEKA 110 XUMHUH ).
10. www. hvsh. ru (kypHaI «XUMHS B TIIKOJIEY).
11. www.hij.ru (xypHan « XuMHS U KU3HBY).

O 00 NO U1 Wl —



mpolecce MPOBEACHUS MPAKTUYECKUX 3aHITHM,

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

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

TECTUPOBAHUS,

a TaKXK€ BbIIIOJIHCHUA

00yJaronMMuCs WHIMBUIYAIBHBIX 33JIaHUN, TIPOCKTOB, HCCIICIOBAHUH.

Ne OK/IIK | Monayan/Pa3znen/Tema PesyabTaTt 00y4enus THIBI OLIEHOYHBIX MEPONIPUATHI
| OcHOBHOE coJepKaHUe
g Pazgen 1. OcHOBBI Popmyauposats
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 XUMHUECKOH COOTBETCTBHH CO 2. 3amayn Ha COCTaBICHHE XHUMHYCCKHUX
CBSI3H CTETICHBIO OKHCIICHUS dopmyn JIByXaTOMHBIX COCIIITHEHUH
XAMHUYECKHUX JIEMEHTOB, |(OKCHIOB, CYyIb(QHIOB, THAPUIOB U T.I1.).
WCXOMS U3 BAJICHTHOCTH U |3. 3agaHus Ha MCIOJBH30BAHUE XUMHUYECKOU
AJIEKTPOOTPULIATEILHOCTH |CUMBOJIMKM W Ha3BaHW COEAVHEHUH 10
HOMEHKJIAType MEXAYHapOJHOTO  COI03a
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,
Menzeneena COOTBETCTBHUH C UX INEKTPOOTPHUIATEILHOCTh M CPOJACTBO K
TIOJIO’)KEHUEM B JNEKTPOHY XHMHUYECKUX DIEMEHTOB B
NEPUOANUECKON CHCTEME  |COOTBETCTBUE c 1704 3IEKTPOHHBIM
XUMHUYECKHX DJIEMEHTOB  |CTPOSHUEM 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 H IEPHOANICCKAM
U3MEHCHUEM CBOWCTB XAMUYECKAX
JMIEMEHTOB M WX  COCNWHCHHHA B
COOTBETCTBUU c MOJIOKEHUEM
Ilepuoguueckoii cucteme.
3. IIpakTHKO-OpHEHTHPOBAHHEBIE
TEOPETUIECKUE 3a/1aHUS Ha
XapaKTepU3aIlUI0 XUMHUYECKUX D3JIEMEHTOB:
«Metammyeckne  /  HEMETAJUIMYECKHE
CBOMCTBa,  3JEKTPOOTPULATENILHOCTh U
CPOJACTBO K  DJEKTPOHY  XHUMHUYECKUX
JJIEMEHTOB B COOTBETCTBUE C  HUX
AJIEKTPOHHBIM CTPOCHHUEM M TOJOXKCHUEM B
NEePUOIUYECKON  CUCTEME  XHMHUYECKUX
anemenToB .. MenaeneeBa
KoHnTpoabHas padora
2 Pa3gen 2. Xumuueckue | XapakTepu3oBaTh Tl/ll‘[bl «CTpoeHHe BelIecTRa H XHMETECKHE
peakuuu XHMHMYECKHX peakuui
peaKkmum»
21 | OKO01 Turel XUMAYECKUX CocTaBisTh peakuuu 1. 3agaun Ha CcOCTaBJIEHHE YpaBHEHMI
OK 04 peakuui COEJIMHEHUS, PA3JIOKEHUS, |peaKuii:
oOMeHa, 3aMeIleHHS, — COCIMHCHHS, 3aMEIICHUS, Pa3JIOKCHUS,
OKHMCIIUTEILHO- oOMeHa;
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Ne OK/TIK Monyas/Pa3aen/Tema Pe3yabTaTt 00yueHust Tunbl 011eHOYHBIX MEPONPUATHH
BOCCTQHOBUTEJIEHBIC — OKHCIMTENbHO-
peaxiuu BOCCTAHOBUTENILHBIX peaxiuit 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 PEAKIINH BEIIECTB; PACUETHI
Maccel (00BEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTOB pEaKIiH, €CIU OJHO U3 BEIIECTB
uMeeT IpuMecH
2.2 | OKO1 DneKTpoIuTHIECKas CocTaBisiATh ypaBHEHUS 1. 3amaHus Ha COCTaBICHHE MOJIEKYJSPHBIX
JVICCOIHMAITS ¥ MOHHBIN |XUMHYECKUX PEaKIIUU W WOHHBIX pEaKkIuid ¢ y4JacTHeM KHUCIIOT,
oOMeH HOHHOTO 0OMEHa ¢ OCHOBaHMH ®  COJleH, YyCTaHOBJICHHE
y4acTHeM W3MEHECHUS KUCIOTHOCTH CPEBI
HEOPTaHMYECKUX BEIIECTB
Pa3gen 3. Ctpoenne u |HccienoBars cTpoeHHe U
3 CBOiiCcTBa cBOiicTBa KonTtpoabHas padora
HEOPraHM4ecKux HEOPraHMYeCKuX «CBOIiCTBAa HEOPTrAaHMYECKHUX BellecTB)
BellecTB 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 WM COCTABIICHHE
HEOPTaHMYECKUX CTpOCHUEM XUMHYECKOH (HOpMYITBI HCXOS U3 Ha3BaHUS
BEIIIECTB BEIleCTBA MO  MEXKIYHapoAHOW  WiIH
TPUBUAIBHON HOMEHKIIATYPE.
2. 3agaun Ha pacyeT MacCOBOH 0
(maccnl) XUMHUYECKOTO 3JE€MEHTa
(coenuHeHHs) B MOJIEKyJIe (CMECH).
3. [MpakTuueckue 3a/1aHUS o
KIIaccu(UKAIIH, HOMEHKJIAType u
XUMHYECKIM (hopMyJlaM HEOPTaHMYECKUX
BEIIIECTB Pa3IMYHBIX KIIACCOB.
4. IpakTudeckue 3aJaHds Ha OMpEICIICHHE
XUMHYECKOH  aKTHBHOCTH  BEIIECTB B
3aBHCUMOCTH BHJIa XUMHYCCKOW CBSI3H U
TUIA KPUCTAJUINIECKOH PelIeTKH
3.2 | OKO01 DUBNKO-XUMHUECKHE YcranaBnuBaTh 1. Tecr «Oco0eHHOCTH  XUMHUYECKHX
OK 02 CBOWCTBa 3aBUCHUMOCTH (PU3UKO- CBOWCTB OKCHJOB, KHCJOT, OCHOBaHUH,
HEOPTaHMYECKUX XAMHUYECKHX CBOMCTB aM(pOTEPHBIX THAPOKCUIIOB U COJICI.
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:
KPHUCTAJUTNUECKOH OKCHJIOB ~ METAJUIOB,  HEMETAUIOB U
pemeTkn aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHX
KHCJIOT, OCHOBaHMH W  aM(OTEepHBIX
TMIPOKCUIOB,  HEOPraHMYECKUX  COJE,
XapaKTepU3yIOMUX UX CBOWCTBA U CIIOCOOBI
MOy YEHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOpeTHYEeCKHe 3aJaHusl Ha CBOlicTBa M
MOJTyYeHHE HEOPTaHWYECKUX BELIECTB
3.3 | OKO01 Unentudukanms Uccnenosats 1. IIpakTHUKO-OpHUEHTUPOBAHHBIE 3aJJaHHsI IO
OK 02 HEOPTraHUYECKUX Ka4yeCTBEHHBIE pEaKLUU COCTaBIIEHUIO XUMHUYECKHX peakluil ¢
OK 04 BEILECTB HEOPraHUMYECKUX BEIIECTB |y4acCTHEM 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 00yueHust Tunbl 011eHOYHBIX MEPONPUATHH
4 Pasnen 4. Ctpoenue u
cBoOlicTBa HccnenoBarh crpoeHue u KOHTpOJ‘lfHﬂﬂ padorta
cBoiicTBa opranndyeckux | «CTpoeHHe U CBOHCTBA OPraHM4ecKuX
OPraHMYecKuX
BellecTB BEIIECTBY
BellecTB
41 | OKO01 Knaccudukarms, Knaccugpumnmposats 1. 3amaHms Ha COCTaBIICHHEC Ha3BaHHU
CTPOCHHE U OpTaHWYECKHUE BEIIECTBA B |OPTraHUUECKUX COeANHECHUI 1o
HOMEHKJIaTypa COOTBETCTBHH C UX TPUBUATBHON WITH MEKIYHAPOIHON
OpPraHUYECKHX BELIECTB [CTPOECHUEM cUCTeMaTHYeCKON HOMEHKJIAType.
2. 3ajgaHus Ha COCTaBJICHHME IOJIHBIX U
COKpalIeHHBIX  CTPYKTYPHBIX  (OpPMYI
OpPTaHUYECKUX BEIIECTB OTJENbHBIX
KJIaCCOB.
3. 3agaunm Ha oIpejelieHHe MpocTenen
(hOpMyIIBI OPraHUYECKON MOJIEKYJIbI, HCXOMS
U3 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 UX
OpPraHHUYECKUX BEIIECTB OT |COCTaBa U CTPOCHUS.
CTPOEHUS MOJIEKYI 2. 3amaHus Ha COCTaBJICGHHE YpaBHEHMH
XMMUYECKHX PeaKIi, WITIOCTPUPYIOUINX
XMMHUYECKHe CBOIcTBa c y4eToM
MEXaHU3MOB NPOTEKaHMs JAHHBIX PEeaKIMui
W TEHETHYECKOH CBA3M  OPraHMYecKHX
BEIIECTB Pa3HbBIX KJIACCOB.
3. PacuerHple 3amauM 1O YpaBHECHUSM
peakmuii Cc  y4acTHEM  OpPTaHHYECKHX
BEILECTB.
43 | OKO01 Unentudukanus Hccnenosath 1.IIpakTHKO-OpHEHTHPOBAHHBIEC 3aJaHUS TIO
OK 02 OPraHUYECKUX BEIIECTB, |Kaue€CTBEHHBIC PEAKLUU COCTABJIEHUI0 XUMMYECKMX DPEakUuil ¢
OK 04 UX 3HAUYEHUE U OpPraHUYECKUX Y4acTHEM OpPraHUYECKHX BEIECTB, B T.4.
NPUMEHEHHE B OBITOBOM |COEMHEHUH OTICNbHBIX  |MCIOJb3YEMbIX ISl MX HACHTH(UKALHUU 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 peaKuuii
5 OK 01 CKOpOCTb XUMHYECKUX | XapaKTepH30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 peakuuii. XUMHYECKOE |BIMSIHUE KOHLUEHTpALMU |TEOPETUYECKUE  3aJaHus  Ha  aHaJIM3
paBHOBecHE pearupymomux BemecTs 1 |(HakTopoB, BIMAIONIMX Ha  M3MEHEHHE

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

CKOPOCTH XUMHUYecKo peakuuu. [IpakTuko-
OPHUEHTUPOBAHHBIC 3aJlaHUSl HA MPUMEHEHHE
npunuuna Jle-lIllartense 1i1s1 HaxXOXACHHS
HaIpaBJICHUS CMEIICHHUs]  PaBHOBECHS
XAMHYECKOH peakiy W aHaau3 (aKkTOpoB,
BIUSIONIMX HAa CMEIICHHE XUMHUYECKOTO
paBHOBECHS
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Ne OK/TIK Monyas/Pa3aen/Tema Pe3yabTaTt 00yueHust 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 PACUETHBIC
3aJaHWs ~HAa  JWACHEPCHBIE  CHUCTEMBI,
HCTIONB3YyeMbIe B OBITOBOM u
MIPOU3BOJICTBEHHON ACSITENLHOCTH YeIOBEKA

1 IIpodeccuonanbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (COep:KaAHMe MPUKIATHOTO MOIYJIsI)

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

3KO0JIOTHYeCKOM

0e30macHoOCTH

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

OK 02 MIPOU3BOJICTBEHHOM OBITOBOM 1 po¢eCcCHOHANBHOM IesITeIPHOCTH)
OK 04 JESTENIbHOCTH YEJIOBEKA |POU3BOICTBEHHOM Bo3MoxHBIE TEMBI KEHCOB:
OK 07 nesrenpHoCTH yenoBeka ¢ | 1. [Toremenne kiaumara U BEICBOOOKIEHUE
11K 1.2 MO3ULUHI 3KOJIOTUYECKONH  |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




