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Paccmotpena YTBepKaeHa IPUKA30M JTUPEKTOPA

Ha 3aCeaHUU [IUKJIOBOU METONUYECKOU I'BIIOY KK «KMT»
KOMHCCHHA MAaTEMAaTHYECKUX U OOIIUX
€CTECTBEHHOHAYYHBIX JTUCIUIUINH ot 30 urous 2023r. Ne 663

IIporokos ot 5 uronss 2023 r. Ne 10
[Ipencenarens MK Xamxanokona 3.3.

OnoOpena
Ha 3ace/laHuU TeIaroTHYeCKOro CoBeTa
npoTokoi ot 30 utonst 2023 1. Ne 8

Pabouas mporpamma ob6meo6pazoBatenbHoi quctumuiiabl Ol 12 Xumus pazpabortaHa Ha
ocHOBe (hemepasbHOTO TOCYIAapCTBEHHOrO 00pa30BaTENIbHOTO CTaHIApTa CpPEeAHEro OOIIero
o0Opa3oBaHMs, YTBEPXKICHHOrO MpUKazoM MuHHcTepcTBa OOpa3oBaHus M Hayku Poccuiickoi
Oenepauun ot 17 mas 2012 1. Ne413, 3apeructpupoBaHHOro B MUHUCTEPCTBE IOCTHUIIUU
Poccuiickoit ®enepaunun 07 urons 2012 r. perucrpanmonHbeiii Ne 24480 ¢ u3MEHEHUSIMH U
nonoHeHusMu, [IpumepHOW mporpamMmbl  00mIe00pa3oBaTEILHON  TUCITUATIIAHBI Xumus,
pekomennioBanHo ®I'BOY IO MPIIO B kauecTBe MpUMEPHOW MPOrpaMMbl JJis peaau3aluu
OCHOBHOU TpodeccnoHabHOM 00pa3oBaTenbHOi mporpamMMbl CIIO Ha 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHMs C MOJTYYEHHEM CpeTHEro oo1iero oopa3oBaHus, yTBepkKIeHHON Ha 3aceganuu CoBeTa
[0 OLEHKE COJIEPKAHMWA M KadecTBa MPHMEPHBIX PadOYMX MporpamMm oO0IIeo0pa3oBaTeNbHOTO U
COLMAJIbHO-TYMaHUTAPHOTO LMKJIOB CpPEAHEro MNpoQecCHOHAIbHOIO 00pa3oBaHUs, MPOTOKOI OT
30 HOsOps 2022 v Ne 14., ®I'OC CIIO mo mpodeccun 09.01.04 Hamamuwk anmapaTHBIX U
MPOrPaMMHBIX CPEACTB MHPOKOMMYHHKAIIMOHHBIX CUCTEM», YTBEPKIEH MpHukazoM MUHHCTEPCTBa
npocBemeHust Poccuiickoit ®@enepanmn ot 11 HOosOpss 2022 r. Ne 965. VkpymHeHHas rpymma
npodeccun 09.00.00 MudopmaTika 1 BEIUUCINUTENbHAS TEXHUKA

Opranuzanus- rocy/apcTBeHHOE Or0KeTHOE MpodeccnoHanbHOe 00pa30BaTENbHOE

pa3paboTUHK: yupexaenue Kpacnogapckoro kpast «kKpacHomapckuil MOHTaXHbBIN
TEXHUKYM»

CocraBurernsb:

OcumnoBa Amxkenuka ABTanamioBHa, npenogaatess [ BIIOY KK «KMT»



COJAEP)KAHUE

1.006mas xapakrepucTuka pabodei mporpaMMbl 00IIe00pa30BaTeIbHON JUCIUTIIIHHBI
2.CTpyKTypa U coJiep:kanue o01eo0pa3oBaTeIbHON JUCIIUILTAHBI

3.YcioBus peanu3amnuy IporpaMMbl 00IIIe00pa30BATEIBHON TUCITUTITHHB .......cvvervveeeeesieeeeeesenes
4.KOHTpOITh U OLIEHKA Pe3yJIbTAaTOB OCBOCHHUS 00IIE00pa30BaTeIbHON TUCIIUITTHHBI



1.00mas xapakrepucTuka padoueii nporpaMmbl
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPe OCHOBHOM NpogeccHoHaNbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI
OO0meobOpa3oBaTeNibHass  JUCHHUIUIMHA «XUMUS»  SIBISIETCS  00S3aTENIbHOM  YacThIO
00111e00pa30BaTeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO mno
npodeccun 09.01.04 «Hanamguuk anmnapaTHbIX u IIPOrPaMMHBIX CPEICTB
MH(OKOMMYHUKAIIMOHHBIX CHCTEM)

B cootBercTtBUM ¢ PI'OC COO «XuMusi» sSBISETCS 005M3aTeIbHON AUCIUIUIMHONW Ha ypOBHE
cpenHero odmiero oopazoBanus. Ha n3ydeHue MUCIUTUIHHBI «XMMHSD» OTBOJIUTCS 72 daca.

1.2. Heau 1 miiaHupyemMblie pe3yabTAaThl 0CBOCHUS IWCHUILINHBI:

1.2.1. leau (M CHUNJINHBI

Copepxanuie mporpaMMbl 00IIe00pa30BaTEIbHON AUCHUIUIMHBI «XUMUS» HAIPaBICHO
Ha JJOCTMKECHHE CICAYIOUINX LeJei:

dbopMUpOBaHHE Y CTYJCHTOB TPEIACTABICHUS O XHUMHUYECKOM  COCTaBISAIOIIEH
€CTECTBEHHO-HAyYHOW KapTHHbl MHMpa KaK OCHOBBl IPHUHSTHUS PELIEHUH B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOTO IMOBEJICHHS B PUPOTHON Cpee.

3agauu AUCHMILINHBI:

1) cpopmupoBaTh NOHUMaHUE 3aKOHOMEPHOCTEH NMPOTEKAHUSI XMMHUYECKUX MPOLIECCOB U

ABJICHUM B OKpPYXalollel Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpa, B3aUMOCBSI3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (POPMYIIBI HEOPTaHWYECKHX M OPTaHUYECKUX BEIIECTB,
YPaBHEHMsSI XMMHUYECKMX peakluil, OOBSCHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XMMUYECKUX HKCIIEPHUMEHTaIbHbBIX
UCCIIEIOBaHUM C€ COONIOZICHHEM TMpaBwil 0e30macHOro oOpallleHust ¢ BellecTBaMH U
71a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHUS UCNOJIb30BaTh HH(OPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3iIndHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS NPOrHO3UPOBATH IOCIEACTBUSI CBOEH JEATEIbHOCTH H
XUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMaHHE 3HAYMMOCTH JIOCTHXKEHMH XUMHUYECKOM HaykKd H
TEXHOJIOTUH JUI Pa3BUTHS COLMAILHOW U MPOU3BOACTBEHHOM cep.

1.2.2. [Ilnanupyemble pe3yJibTaThl OCBOEHUSI 0011Ie00pa30BaTEIbHOM JUCHUIIJIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3Hauenue nucuuruinHa umeeT npu popmupoanun OK u MK



Koa n Il1anupyemMble pe3yabTaThl 0CBOECHHS AUCHUTIIHHbBI

HAHMEHOBaHHUe

¢popmupyembIx O61ue JAucuunimHapHbie

KOMIIeTeHIN i

OK 01. B yacTu Tpy10BOI0 BOCIUTAHMS: - BJIQAE€Th CUCTEMOW XHUMHYECKUX 3HAHUW, KOTOpas  BKIIIOYACT:

Bri6upats - TOTOBHOCTb K TpYydy, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJIATAIONINE MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAas

CIIoCOObI MacTepcTBa, TpyAoJtooue; 0boJ10uKa aroma, s-, p-, 0-3JEKTPOHHBIC OPOUTAIK aTOMOB, HOH, MOJIEKYIIa,

peuieHus 3a1a4 | - TOTOBHOCTb K  aQKTUBHOM  JCSTENBHOCTU | BAJICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas

po)eCCHOHANIb | TEXHOJIOTHYECKOM u COLIMAJILHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA O0BEM, YIIEPOIHBIA CKEJeT,

HOH HAIPABICHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATH, | PYHKIIMOHAIBHAS TPYIIIA, PATUKa, U30MEPHs, U30MEPhl, TOMOJIOTHICCKHIA

JeSATeTLHOCTH IUIAHUPOBATh U CAMOCTOSITENIBHO — BBIMOJHSTD | PSl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPOA- U a30TCOIEpKaIe COCTUHEHUS,

MPUMEHUTEIBHO | TaKyIO JIESITEIIbHOCTD; OMOJIOTMUECKN aKTUBHBIE BEIIECTBA (YIJIEBOJIbI, YKUPBI, OCJIKH), MOHOMED,

K pa3JINuyHbIM - HHTEpeC K pa3InYHBIM chepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYNISPHBIE  COEIWHEHUS,

KOHTEKCTaM poeCCHOHAIBHON A TEIBHOCTH, KPUCTAJUTMYECKAsT PEIIeTKa, TUIbl XUMHUYECKHX PEaKIui (OKHUCIUTEIbHO-
OBjaneHne  yYHUBeEPCAJIbHBIMH  YYe€OHBIMH | BOCCTAHOBUTEIIbHBIE, 3K30-U SHIOTEPMUYECKUE, PEAKIIMM HOHHOTO 00OMEHa),

N03HABATEJIbHBIMHY J€liCTBUSIMHU:
a) 0a30Bble JJOrHYeCcKHe JeHCTBHS.

- CaMOCTOSITEIIEHO (dbopMynupoBaTh u
aKTyalIu3upoBaTh IpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CYHICCTBCHHBIﬁ HpI/I3HaK NI
OCHOBaHHUs MJIs CpaBHEHHUA, KilaccupUKAIUM U
00001IeHMS;

- ONpEeNeNsATh MLelu JACSITENbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBJISTH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B
paCCManI/IBaeMI)IX SIBJICHUAX

-  BHOCUTb KOPPEKTHUBBI B  JESATEIbHOCTbD,
OIICHUBATh COOTBETCTBHUC pe3y.]'II)TaTOB OCIIsIM,
OIICHUBATh PUCKHU MOCIEACTBUI JAESITEIbHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIIJICHHUC HpI/I
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BbIe UCCIeI0BaTEeIbCKUE TeHCTBUS:

- BJIaJACTh HaBbIKAMH y‘IGGHO-I/ICCJIGIIOBaTGJIBCKOﬁ
n MTPOCKTHOMN JEeITEIbHOCTH, HaBBIKAMHU

3aJaBaTb

pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHL, ANEKTPOIUTUYECKAS AUCCOLUALINS,
OKHCJIUTEIb, BOCCTAHOBUTEID, CKOPOCTh XMMHUECKON PEaKLUU, XUMUUECKOE
paBHOBECHE), TEOPUU M 3aKOHBI (TEOpPHUS XUMHYECKOIO CTPOEHHUS
oprannueckux BemecTB A.M. ByriaepoBa, Teopus 53I€KTPOIUTHUECKON
aucconuanuy, nepuogudeckui 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (DAKTOIOTHUECKUE
CBEJIEHUS] O CBOMCTBAX, COCTaBe, MOJIYYEHUU M O€30M1aCHOM HCIOJIb30BaHUH
BAOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- yYMETb BBISBISITH XapaKTE€pHbIE MPU3HAKUM U B3aUMOCBSI3b H3YUEHHBIX
MOHATHM, TPUMEHSATHh COOTBETCTBYIOIINE MOHSITHS IPU ONUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKHX M OPraHWYeCKUX BELIECTB U UX IpEeBpallleHui;

BBISBJISATH  B3aUMOCBSI3b  XMMUYECKMX  3HAHMM C  IOHATHSAMH U
IpEACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX IMTPECAMETOB,

- YMETh HCHOJIb30BaTb HAUMEHOBAHUS XUMHYECKMX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW ¢ TNPUKIAAHOW XHMUU U

TpUBHAIIbHBIC Ha3BAaHUS BAKHEUIIIUX BEIIECTB (ITUJICH, alleTUIICH, TIIUIEPHH,
¢benon, dopmanpaerun, yKCycHas KUCIIOTa, TJIMLWH, YrapHbld —ras,
YIJICKUCIBIN Ta3, aMMHAaK, TalllieHas U3BECTh, HErameHasi U3BeCTh, MUThEBAs
coJla U JPYTUX), COCTAaBJIATh (OPMYJBI HEOPraHMYECKHX M OPTaHHMYECKUX




paspereHus mpoodIieM;

- BBIABIIATH IPUYMHHO-CJICICTBEHHBIC CBS3U U
aKTyaJII/I3I/IpOBaTB 3a11aqy, BbIABUT'ATb FI/IHOTC3y cec
peIIeHus, HaXOIUTh apryMeHThI JUIST
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHMM, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOHy‘-IeHHBIe B XO0I¢€ peIHeHI/ISI
3aJ]aud PEe3yJIbTAThl, KPUTHUYCCKHA OICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh H3MCHCHHE B
HOBBIX yCJIOBUSIX;

- YMGTI) HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJILHy}O n
NPAaKTUYECKYIO O0JIACTH XKU3HEICATCIILHOCTH;

- yMEeTb UHTEIrPUPOBaTh 3HAHUA U3 PA3HBIX
IPEIMETHBIX 00JacTel;

- BBIABUT'AaThb HOBBIC niaeu,
OpUTHMHAJILHBIC ITOJIX0/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHHUS B
MO3HABATENILHOMN U COIIMAIbHOM MPaKTUKE

npeaaaraTh

BELIECTB, YPAaBHEHMSI XUMHUYECKHX peaKkluil, OOBACHATH UX CMBICI;
MOATBEPKIaTh XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMHA U 3aIMUCAMHA ypaBHeHI/Iﬁ XUMHUYCCKUX
peaKInii;

- YMCTH YCTAHAaBJIMBATb MPUHAJICI)KHOCTH H3YUYCHHBLIX HCOPraHMYCCKUX H
OpPraHMYECKUX BEIIECTB K OMPEENIEHHBIM KJIaccaM M IpylaM COSAMHEHUN,
XapaKTCPU30BaTh HUX COCTaB H Ba)KHEUIIne CBOfICTBa; OIPCACIIATL BH/BL
XUMHUYECKHUX CBsI3el (KOBaJIGHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOAHAs),
THUIIBI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB; KJIaCCI/I(i)I/IIlI/IpOBaTI) XUMHWYCCKUEC
peakuuu;

- chopmupoBaTh MpEACTaBICHUS: O XUMHUYECKOHM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMUMHH B TIO3HAHWUU SIBICHUN
npupoasl, B (OPMHUPOBAHWM MBIIUICHUS € KYJAbTYpPBl JHYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOAMMOMN 7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 ¥ KOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 370POBBIO H
MIPUPOIHOM cpejie;

- YMeThb NIPOBOJUTH pacueThl MO XUMHUYECKUM (GopMysiaM U ypaBHEHUAM
XUMHUYECKUX  pEaKIuil C UCHONb30BaHWEM  (DU3MYECKUX  BETUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMalnlbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIB30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJId IPUHATHA peHICHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeacTBa
MOMCKa,
aHanm3a u
MHTEpIIpeTaluu
UHPOPMALIUU U
UH(pOpPMaILMOHH
bI€ TEXHOJIOTUHI
IS
BBITTOJTHEHHS
3aja4

B o0Js1acTH HEHHOCTH HAYYHOI'O NO3HAHUS:

- c(OpPMHPOBAHHOCTh MHUPOBO33PEHH,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM U OOIIECTBEHHOH MpaKTHKH,
OCHOBaHHOTO Ha Jasnore KYJBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeCTa B
MOJIMKYJIETYPHOM MHMPE;

- COBEPLICHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpeICTBa B3aWMOJIECHCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUDPA;

- OCO3HAaHWE LEHHOCTU HAyYHOH HACATEIBbHOCTH,
FOTOBHOCTb  OCYHIECTBJIATH  INPOEKTHYHO U
HCCIIEJOBATEIbCKYIO JeSITCIIBHOCTD

- yMeTh IUIAaHMPOBaTb U  BBIMOJHATh XMUMHMUYECKUH  OKCHEPHUMEHT
(mpeBpalieHus OpPraHWYECKMX BEUIECTB IPU HAarpeBaHUM, IOJIy4YeHUE
STWJIEHA U U3yY€HHUE €r0 CBOMCTB, KAUECTBEHHbIE PEaKLUU Ha albJIErH]ibl,
KpaxMal, YKCYCHYIO KHCJOTY; JeHaTypauusi O€JIKOB IpH HarpeBaHuH,
LBETHbIE pEaKIMH OeNKOB; NPOBOAUTH pEaKIMM HOHHOTO OOMeHa,
OTIpeNIeNIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha Cynlbdart-,
KapOOHaT- ¥  XJOPUA-aHUOHBI, HAa KaTMOH AaMMOHHA;  pellaTh
JKCHEepUMEHTANIbHbIE 3afaun 1o TeMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C MPaBWJIAMU TEXHUKH O€30MacHOCTH MpH OOpalleHuu ¢
BEIIECTBAMH U JIaOOPaTOPHBIM 00OPYIOBAaHHEM; NPEACTABIATh PE3YJIbTaThl
XUMHUYECKOT0 SKCIIEpUMEHTa B (hOpMe 3alicH YpaBHEHH COOTBETCTBYIOIINX
peakiuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

- YMEThb AaHAJU3HUPOBATh XHMHUYECKYI0 HHGOpMAIMIO, MOIy4aeMyl Hu3




npodeccruoHnab
HOI
JESTEIIbHOCTH

WHJIMBHIYyaJIHO U B TPYIIIIE;
OBiajeHne  YHHBepPCAJIbHBIMH
M03HABATEJIbHBIMM JeHCTBUAMU:
B) padora ¢ unopmaumeii:

- BJIaJIeTh HAaBbIKAMH MOJTyYeHHUS WHPOPMALUU U3
UCTOYHHKOB pa3HBIX THUIOB, CaMOCTOSTEIHHO
OCYILECTBIISATh TIOUCK, aHAJIN3, CHCTEMATU3aLUIO U
UHTEPIIPETannio MHPOPMAIMH PA3IMYHBIX BHIOB
1 GOpM IIpeICTaBICHHS,

- cO3/1aBaTh TEKCTHl B Pa3IM4YHBIX (hopmarax c
y4eTOM Ha3HAYeHHs HWHPOPMALUU U IIeNEBOU
ayAWTOpPHH, BBHIOMpas ONTHMAIbHYIO (opmy
NPEJCTAaBICHUS U BU3yaTH3aIHH;

- OIICHUBATh JOCTOBEPHOCTh, JIETHTUMHOCTH
uHPOpMALIK, €€ COOTBETCTBHE TIIPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- WCIOJB30BAaTh CPEACTBa WH(MOPMAIMOHHBIX M
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pEeLIeHUn
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHU3allMOHHBIX  3aJjad ¢  COOJIIOJICHHEM
TpeOoBaHU SPTOHOMHUKH, TEXHUKH
0€30IIaCHOCTH, THTHEHbI, pecypcocOepexeHus,
NpaBOBBIX W JTUYECKHX  HOPM,  HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOH 0€301MacHOCTH
JIMYHOCTH,

Y4eOHbIMU

pa3HbIX HUCTOYHHUKOB (CpPEICTB MaccoBOoil mH(popmauuu, cetb MHTepHeT u
Apyrue);

- BJIaACTb OCHOBHBIMHM MCTOAAMU HAYYHOI'o II0O3HAHHA BCHICCTB U
XUMHUYECKMX  sBJIEHMM  (HaOioJeHHe,  M3MEpEeHue,  HKCIEPUMEHT,
MOJICJIMPOBAHUE);

- YyMETb IPOBOJUTH pacyeThl M0 XUMHUYECKUM (QOpMyJiaM M YypaBHEHHIM
XUMHNYCCKUX peaKuHﬁ C HCIIOJIB30BaHUEM (l)I/ISI/I‘-IeCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBHUSI) TIa30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHMs JUIsl MPUHATUS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

OK 04.
OddexTuBHO
B3aMMO/JIEUCTBO
BaTh U paboTaTh
B KOJUUIEKTUBE U
KOMaH/1e

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIETIECHHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHONM W COLMAIbHON
JeITeILHOCTH,

OBaagenue YHUBEPCAJIbHBIMHU
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- yMeThb IUJIJAHUPOBaTh M  BBINOJHATh XUMUYECKUM  SKCHEPUMEHT
(mpeBpallleHusT OpPTraHWYECKUX BEUIECTB NPU HArpeBaHUH, MOJyuyEHUE
STUJIEHA M U3YYEHHE €r0 CBOMCTB, KAUYECTBEHHBIC PEAKIMU Ha ajbICTH[IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JieHaTypaiusi OeJKOB IpH HarpeBaHUU,
I[BETHbIE pEaKIMK OENKOB, MPOBOAWTH pEaKIHMH HWOHHOTO OOMEHa,
OTIpeeIIsATh CPely BOJIHBIX PACTBOPOB, KAUECTBEHHbIE peaKIMU Ha cylbdar-,
KapOoHAaT- M  XJOPUA-aHMOHBI, HAa KaTHOH aMMOHHS;  peIlaTh
SKCIIEpUMEHTAIbHBIC 3afaun 1o TeMaM "'Mertamisl" u "Hemertamnel") B




- TIOHUMaTh M HCIOJb30BaTh IPEUMYIIECTBA
KOMAaHJTHOW ¥ MHAWBUIYaTbHON PaOOTHI,

- IPUHHUMATh LEJIHM COBMECTHOM JEATEIIBHOCTH,
OPraHU30BbIBaTh U KOOPAMHUPOBATH JECHUCTBUS I10
€¢ IOCTH)KCHUIO: COCTaB/ISATh IIAH OCHCTBHH,
pacnpenensiatb  poJid € Y4EeTOM  MHEHUU
Y4aCTHUKOB OOCYKJaTh Pe3yIbTaThl COBMECTHOM
paboTHI;

- KOOPJMHHPOBATb U BBINOJHATH pabOTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIISATb IO3UTUBHOE CTPATErHMYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaLMSX, MPOSBISATH

TBOPYECTBO u BOOOpakeHue, OBITH
WHUITNATHBHBIM
OsgiaeHue YHUBEPCAJIbHBIMH

PeryJsiTHBHBIMH 1eiiCTBUSIMH:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- TNPUHUMATh MOTHUBBI W apTyMEHTHI JIPYTHX
Jro/iel TIpU aHaJIM3€e pe3yabTaToOB JIEATEIbHOCTH;

- IPU3HABATh CBOE IMPABO M MPABO JIPYTUX JFOAEH
Ha OIINOKH;

- pa3BUBATh CIOCOOHOCTH TOHUMATh MHP C
MO3MIIMHU IPYTOTO YEeI0BEKa,;

COOTBETCTBUM C MPaBWJIAMU TEXHHMKH O€30MAaCHOCTH Mpu OOpalleHuu ¢
BELIECTBAMH U J1a0OpaTOPHBIM 000PYAOBAHUEM; MPEJICTABIATh PE3YJIbTAThI
XHUMHUYECKOT0 KCIIEPUMEHTA B (JOpPME 3aIMCH YPAaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpPY’KaIOILIEeH
Cpeibl,
pecypcocoepex
SHUIO,
MPUMEHSITh
3HaHuA 00
U3MEHECHUU
KJIUMaTa,

B 00s1acTH 3K0J10rH4€CKOr0 BOCIIUTAHMSA

- ¢(hOpMUPOBAHHOCTH JKOJIOTMYECKON KYIBTYpHI,
MNOHUMAaHUE BIIMSHHS COLMAIBHO-DKOHOMHYECKUX
IIPOLIECCOB  HAa  COCTOSHHME  IIPUPOJHOM U
COLIMATILHOW  Cpenbl, OCO3HaHUE TJI00aIBLHOTrO
XapakTepa 3KOJOrMYECKUX MpolIeM;

- IUTAHUPOBAHWE W OCYUIECTBIICHUE JECUCTBUUA B
OKpY’KaIOIlleW Cpelle Ha OCHOBE 3HAaHUs LEJeH
YCTOWUYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTHUBHOEC HEMPUATHE JNEUCTBUH, NPUHOCAIIUX

BpEJl OKPYKAIOIICH CpeJie;

- chopmupoBaTh TNpEACTaBICHUSA: O XUMHYECKOH  COCTaBISIONICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUM
IpUpoAbl, B (OPMHPOBAHMM MBIIIJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKITMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM ISl pEHICHHS TPAKTHIECKIX
3a/1a4 ¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
MIPUPOIHOM CPEJE;

- YMETh COOJI0/IaTh MPaBHJia SKOJOTUUECKH IEIeCO00pa3HOrO TOBEACHUS B
OBITY U TPYIAOBOH AEATENHLHOCTH B LIEISIX COXPAHEHHsSI CBOETO 3JI0POBbS U
OKpY>Kalollel MPUPOIHOW CpEeJlbl; YYUTHIBATH OMACHOCTH BO3JEHCTBUS HA
JKUBBIC OpraHU3Mbl ONPCACICHHLIX BCHICCTB, IMOHWMAA CMBICIT IMOKA3aTCIId
MpEeETbHON TOMYCTUMOW KOHIEHTPALIMHN




IIPUHLIHAIIBI - YMEHHME IPOrHO3UpOBaTh HEOJIArONpUATHBIE
OepeKIMBOro 9KOJIOTMYECKHE TTOCIEICTBUS IIPEANTPUHUMAEMBIX
IIPOU3BOJCTBA, | IEHCTBUM, IPEIOTBPAILAT HUX;
3¢ PeKTUBHO - paclIupeHue OIIbITa JESATEIIBHOCTH
JIEHCTBOBATh B | DKOJIOTMYECKOM HAIPABJICHHOCTH;
Ype3BbIUAliHBIX | - OBJIA/ICHUE HAaBbIKAMU y4eOHO-
CUTyaLHsIX HCCIIEI0BATEIBCKOM, IPOEKTHON U COLIMAIIBHON
JESITEIIBHOCTH;
IIK 2.1. - BJIQJICHUE OCHOBHBIMH METOJaMH HAY4YHOIO | - CQOPMHUPOBATH YMEHHS AHAIM3MPOBATh XUMMUYECKYIO HH(OpMALHIO,
BoisBasaTs u MO3HAHUS BEIECTB M XUMHUYECKHX SBJICHUU | IOIY4aeMYIO U3 Pa3HbIX UICTOYHHUKOB (CPEACTB MaccoBOil MHPOpMaIUH, CETh
JMarHoctTupoBa | (HaOmroaeHue, U3MEpEHHE, sKcnepuMeHT, | HTepHer, u apyrue)
Thb MOJICJIUPOBAHUE)
HEHCIIPAaBHOCTH | -  C()OPMUPOBAHHOCTb  YMEHHUH  IPOBOJUTH
U TIOBPEXICHUSL | pacyeTbl €  HCIOJNB30BAaHHEM  (PU3UYECKUX
YCTPOUCTB BEIMYMH,  XapakTEpU3YIOIIUX  BEIIECTBA C
MH(POKOMMYHHUK | KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa ra3os,
AI[MOHHBIX KOJIMYECTBO BELIECTBA; UCIIOIb30BATh CUCTEMHBIE

CHCTEM, B TOM
yuclie
MEPCOHATIbHBIX
1 poBbIX
YCTPOUCTB U
oducHoOI
TEXHUKHU

XUMHYCCKUC 3HAHUA JIA MPHHATHA peHIeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CHTYyallUAX, CBA3AHHBIX
C BCIIECCTBAMU U UX IIPUMCHCHHUEM




2.CTpyKTYypa H coJep:kaHue 001e00pa3oBaTeIbHOM U CHUIIMHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
1. OcHoBHOe coaep:kaHue 64
BT. 4..
TEOpPETHYECKOE 00yUeHre 30
MPAKTHYECKHUE 3aHATUS 24
J1ab0paTOPHBIE 3aHIATHS 10
2. TIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COEPKAHUE 6
BT. 4..
TeopeTudyeckoe o0ydeHue 2
MPAKTUYCCKHUE 3aHATHSI 4
B Tom unciie B popMe NpakTHUECKOii MOATOTOBKH 52
IIpomexyTouHas arrecTauus — AU depeHIIUPOBAHHBIN 3a4eT 2
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2.2. TemaTu4ecKHii IJIaH U co/iepPKaHMe TUCHMILIUHBI « XUMUS

HaumeHoBaHue Conep:xkanue yuyeOHOro MaTtepuasa (0CHOBHOE M MPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), OB LeM YACOR dopMupyemblie
pa3jieioB U TeM JaGopaTopHble M MPAKTHYECKHE 3aAHITHS, MPUKJIATHON MOTYJIb KOMIIETEHIHH
1 2 3 4
OCHOBHOE coJiep:KaHue 64
Pasznes 1. OCHOBBI CTPOEHNSI BelleCTBA 6
Tema 1.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
Crpoenue atoMoB | Teopernueckoe o0ydeHHe 2
XAMHICCKIX CoBpemeHHass MOJeab CTpoeHHs aTomMa. CHMBOIMYECKHIN SI3BIK XUMHUH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB 1 OnexTpoHHas KOH(puUrypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3JeMEHTHI).
fipupoaa BaneHTHbIE ~ 3JIEKTPOHBI.  BaJeHTHOCTb.  DJEKTPOHHAs  MPHUPOAa  XMUMHYECKOW  CBA3M. 2
XAMAHCCKON DJEeKTPOOTPUIIATEILHOCTh. BHUABI XUMHYECKOH CBs3M (KOBAJCHTHAs, HWOHHAS, METaJIMYeCKasl,
CBI3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHMusI
IIpakTHyeckne 3aHATHA 2
IpakTuyeckoe 3ansitue 1 Pemenre 3a1annii Ha UCIIOIB30BAHUE XMMHUUECKOM CHMBOJIMKH U Ha3BaHHI
COCTMHEHHUI 110 HOMEHKIIAType MEKIYHAPOJHOTO COK3a TEOPETHUYCCKOW W TPHKIATHON XUMHUH U
TPUBHMAIBHBIX HA3BAHUI IS COCTABICHHUSA XMMHUUYECKUX (OPMYIT JIBYXaTOMHBIX COEIMHEHMIA (OKCHJIOB,
Cy/b(GUI0B, THAPHIOB | T.I1.) M APYTUX HEOPTAHUYECKUX COCTUHEHHIN OT/ETbHBIX KITACCOB. 2
[pakTHyecKkue 3a7aHus Ha YCTAHOBICHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U
MIEPHOTMUYCCKAM HU3MEHCHHEM CBOWCTB XHMHYECKHMX DJICMEHTOB M WX COCJAWHEHH B COOTBETCTBHUHU C
nosioxkeHueM [1eprHoandeckoil CHCTEMBI.
Tema 1.2. OcHOBHOE co/iep:KaHue 2 OK 01
[Mepronnyeckuii | [IpakTH4yecKHe 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa IpakTryeckoe 3ausTre 2 [leproanueckas cucreMa XUMHIECKuX diemeHToB J. 1. Meneneesa.
AN Menneneesa | @yspaeckmii empica Heprogmaeckoro 3akona J.1. MeHneneesa. 3aK0HOMEPHOCTH H3MEHEHHS CBONCTB
XUMHYECKUX JIEMEHTOB, 00pa3yeMbIX HMH IPOCTHIX U CJIOKHBIX BELIECTB B COOTBETCTBUH C
TIOJIO)KEHUEM XHMHYECKOTO dieMeHTa B [lepruoandaeckoit cucreme. MEPOBO33pEHUECKOE U HAYIHOE
3Hauenue [lepuonnueckoro 3akona /.M. Menneneesa. IIpornossl JI.M1. MenneneeBa. OTKpbITHE HOBBIX 5
XUMHYECKUX TIEMEHTOB.
PeleHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aIaHUI HA XapaKTEPHU3aI[MI0 XUMUYECKHX
3JIEMEHTOB «MeTauTnyecKue / HEeMETaJUTHYECKUE CBOMCTBA, DJICKTPOOTPHIIATEIEHOCTD XUMUIECKHX
3JICMEHTOB B COOTBETCTBHHU C UX JJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHHEM B TIEPUOIMICCKON CHCTEME
xumudeckux 3yemenToB .M. MengeneeBay
Pa3nen 2. XuMnuyecKkue peakuuu 10
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Tema 2.1. Tunier | OcHOBHOE cojlepKaAHUE 4 OK 01
XUMHYECKHX TeopeTnueckoe o0yueHue 2
peakuui Knaccudukanus u TUIIBI XUMUYECKUX PEaKUil C yuacTueM HeopraHndeckux BemiecTB. CocTaBieHue
YpaBHEHUH peakluil COeAMHEHUS, PA3JI0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.U. PEaKUi TOPEHUs,
OKHCJICHUSA-BOCCTAHOBJICHHS.
YpaBHeHUs OKHUCIEHUS-BOcCcTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEIb. 2
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUIl METOI0M 3JIEKTPOHHOTO
Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUY B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECcax U
YKU3HEJESATEIIbHOCTH OPTraHU3MOB
IIpakTHyeckue 3aHATHS 2
IIpakTnyeckoe 3ansaTue 3 KonuuecTBeHHbIE OTHOIIEHUS B XUMUHU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XMMHUU M PACYETHl 10 YPABHEHHUSIM XMUMHUECKUX peakiuil. Moib Kak eIWHHUIa KOJUYeCTBa
BellecTBa. MossipHass Macca. 3aKOHbI COXPAHEHMsI MacChl W SHEpruu. 3akoH ABoraapo. MosipHbIit 2
o0bem ra3zoB. OTHOCHUTENbHAs IUIOTHOCTH Ta30B. PacueTsl MO ypaBHEHHUSM XHMHUYECKHUX pEaKUUd C
WCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIOBUS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DIEKTPOIIMTHYECKR | Tegpernmueckoe 00yaeHHe 2 OK 04
sl TUCCOLIMAIUS U =
4 oBMe Teopus anexkTponuTudeckon nucconranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiuu MOHHOTO
HOHHBIT O oOmena. CocTaBiieHHE peakluii MOHHOTO OOMEHa MyTeM COCTaBJIEHUS UX TOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliiy. 3aJaHUs] Ha COCTABJIEHNE HOHHBIX peaKuil
JlabopaTopHbIe 3aHATHS 2
JlabopaTopHnoe 3ansitue 1 TUNbl XUMHUYECKHUX PEAKIIHA.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHYecKkuX peakuuil. [IpoBenenue peakiuii HOHHOro oOMeHa, onpeieIeHUe Cpebl BOJHBIX
pacTBOpOB. 3a/laHus HA COCTaBJICHHE HOHHBIX peakluit
KonTtpoubnas
CrtpoeHue BeniecTBa 1 XMMUUECKNE PEAKIINH 2
pabora 1
Pazpea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHOBHOe coJiep:KaHue 4 OK 01
Knaccudukanys, | Teopernueckoe o0ydenue 2
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HOMEHKJIaTypa U
CTpOCHUE
HEOPraHUYeCKUX
BEIIECTB

[Ipeamer Heopranmdeckoit xumun. Kimaccudukammsi HEOpraHM4IeCKuX BemecTB. [IpocThie U ClIoKHbBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUIbI, TUAPOKCH/IbI, KUCIOTHI, CON). B3aumMocBs3b
HEOPraHWYECKHUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpuctammmueckue u aMmopgHbIe
BeIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAsl, MOHHAS, METAJNIMYECKast).
3aBUCHMOCTH (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTALUTMIECKON PEIICTKH. 3aBUCHMOCTD
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUAA XMMUYECKOMN CBA3U U TUIA KPUCTAIIIMYECKON PELIETKH.
[Tpu4yrHBI MHOTOOOPA3Us BEIIECTB

HpaKaneCRne 3aHATHSA

I[IpakTuyeckoe 3ansaTue 4 HoMeHkiiarypa HEOpraHM4ECKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXOI U3
UX XUMUYECKON (hOPMYIIbI HIIM COCTABICHHE XUMUYECKON (hOPMYIIbI HCXO/I U3 HA3BaHMsI BEIIECTBA 110
mexayHapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemennie npakTuyeckux 3aJaHUN MO KiIacCU(PUKAIUMU, HOMEHKIAType M XHUMHUYECKUM (opmyliam
HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB (yrapHbIN Ta3, YIJEKHUCIBIA ra3, aMMHak, ramieHas
U3BECTb, HETAIlIEHas! U3BECTh, MUTHEBAsI CO/A U JPYTUX): HA3bIBATh U COCTABIATH (POPMYIIbI XUMUUECKUX
BELIECTB, ONPEENIATh PUHAJIEKHOCTD K KJ1accy.

HcTounuku xumMuueckoit uHpopmaruu (CpeacTB MaccoBoi nH(popMmaiuu, cetb IHTepHeT u apyrue).
[Touck nndopmManuu 1o Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopMyiam

OK 02
K 2.1

Tema 3.2. dusnko-
XUMHAYECKHE
CBOMCTBA
HEOPTraHUYECKUX
BEILIECTB

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Mertannel. O6mue ¢puznyeckue U XUMMUYECKHe CBOMCTBA MeTauioB. CriocoObl MojyuyeHus. 3HaYeHHe
METaJUIOB M HEMETAVIOB B MPHPOJIE M KU3HENEATEIbHOCTH YeloBeKa M opraHu3moB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaIoB. THIMYHBIE CBOMCTBa
HemetaioB [V— VII rpynn. Knaccuduxaius n HomeHkIaTypa coeMHEHUH HeMeTaoB. KpyroBopoTsl
OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XHUMHUYecKHe CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/I}IOB, TUAPOKCUI0B, KUCIIOT,
coleit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUU CBOMCTB IMPOCTBIX BCHIECCTB, BOAOPOAHBIX COCﬂHHCHHﬁ,
BBICHIMX OKCHUI0B U THAPOKCHUIOB

IIpakTHyeckue 3aHATHA

IIpakTyeckoe 3anaTHe S CoCTaBIEHUE YpaBHEHUN XMMUYECKUX pPEAKLUN C y4aCTHEM IMPOCTBIX U
CJIOKHBIX HEOPraHWYECKMX BEIIECTB: METAIJIOB W HEMETAJIOB; OKCHJOB METAUIOB, HEMETAUIOB H
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHX KHCJIOT, OCHOBAaHMH U aM(OTEPHBIX THUIPOKCH]IOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOICTBA.

PemieHne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM HAa CBOMCTBA, COCTAB, IOJIYYEHUE U

OK 01
OK 02
K 2.1
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0e30macHOe UCIMOJIb30BaHUE BAKHEHIIMX HEOPraHMYECKHMX BEUIECTB B OBITY M NPAaKTUYECKOH
NeSITeIbHOCTH YEJIOBEKA

Tema 3.3. OcHOBHOe coJiep:KaHue 2 OK 01
Unentnpukanus | JlaGoparopHbie 3aHATHS 2 OK 02
HCOPraHMICCKUX | JagopaTopHoe 3anaTHe 2 VneHTH(pHKALNS HEOPraHMYECKHUX BELIECTB. OK 04
BCIICCTB PelieHne SKCIEPUMEHTAIBHBIX 3a7ad 10 XMMHUYECKMM CBOMCTBAM METAUIOB M HEMETALIOB, IO

Pacro3HaBAHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. 5

Wnentudukanyss HEOPraHUYECKUX BEUIECTB C HCIOJIb30BAaHHEM HUX (DU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATUOH aMMOHUS
KoHnTpoJubHasn .

CBoiicTBa HEOPraHUYECKUX BEILIECTB 2
pab6ora 2
Pasnen 4. CTpoeHue U CBOICTBAa OPraHMYECKHUX BeleCTB 24
Tema 4.1. OcHOBHOE co/iep:KaHue 4 OK 01
Knaccupukanus, | Teopernueckoe oGydenue 2 K 2.1
CTpOCHHE 1 IlosiBneHne M pa3BUTHE OPTaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
HOMCHKJIaTypa 3HA4YCHHUE OPTaHUYECKOW XUMHUH B CUCTEME €CTECTBECHHBIX HayK.
OpraHn4CeCKUX XUMHUYECKOE CTPOCHUE KaK MOPSJAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COIMVIACHO WX BAaJICHTHOCTH.
BCLIECTB OcHOBHBIE NTOJIOKEHHSI TEOPUM XMMHUUYECKOTO CTPOEHUsl OpraHmdeckux coeauHeHuii A.M. byrtieposa.

VYriepoaHslii CKEJIET OPraHUYEeCKON MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccMQUKaMM — OpPraHUYECKUX

coequHeHUN. MexnyHapoaHass HOMEHKJIAaTypa W IPHUHLUIBl HOMEHKJIATYPbl  OPraHUYECKUX

coenuaeHuil. [lonsTre 00 a3zoTcomepk amuxX COCAMHEHHUSX, OWOJOTMYECKHM AKTHBHBIX BEIECTBAX

(yriaeBogax, kupax, Oelkax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

[MpakTnyeckue 3aHATHS 2

IIpakTnyeckoe 3anaTue 6 HoMmeHknaTypa OpraHM4eCKMX COEQUHEHMHM OTIEIbHBIX KJIACCOB

(HachlllIEeHHbIE, HEHACBHIIIEHHbIE U apOMaTHYEeCKHE YTIJIEBOJIOPOMAbI, CHUPTHI, (EHOJBbI, albJeTUJIbI,

KETOHBI, KapOOHOBBIE KHCIOTHI U Jp.) CocTaBieHHEe MOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (OpMYII

OpraHMYECKHUX BEUIECTB OTIENIbHBIX KJIACCOB, HCMOJb3ysl MX Ha3BaHUS IO CHCTEMAaTUYECKOW H 2

TPUBUAIBHON HOMEHKIIAType (ITUJICH, alleTUIICH, TIUIepHH, (eHo, (opMaIbaeTu, YKCyCHast KUCIIOTa,

rmnyH). Pacuersr mpocteiieit ¢opMyibl OpraHUYECKONH MOJICKYJIbI, HCXOS U3 JIEMEHTHOTO COCTaBa
0

(8 %)
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Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoBHOe coepKaHue

12

TeopeaneCRoe oﬁyqe}me

OU3MKO-XMMUYECKHE CBOHCTBA OPraHMYECKHX COEAMHEHHWH OTIENbHBIX KIAaccoB (0OCOOEHHOCTH
KJaccu(UKaMU 1 HOMEHKIJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHH psia U o01ast popmyria; n3oMepus;
¢u3ryecKkre CBOCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI MOTyYECHUS ):

— TpeaeNbHbIe YIIIEBOAOPOAbI (ajJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TeIljIa B MPOMBIIUICHHOCTH U ObITY. CBOHCTBA NPUPOIHBIX YTIEBOIOPO/IOB, HAXOXKICHNE B
NpUPOJIC U IPUMEHEHHUE AJIKAHOB;

— HempejAenbHbIe (AIKEHBI, ANKWHBI M AJIKaJWEHB]) W apoMaTW4ecKue yrieBoxopoisl. [opeHue
alleTUJICHA KaK HCTOYHHUK BBICOKOTEMIEPATYPHOT'O TUNIAMEHH JJIsl CBAPKU M PE3KH METAJIIOB

Kucnoponconepxaiue coenuueHus (COUpThl U (EHOIBI, KAPOOHOBBIE KUCIOTHI 1 APUPHI, AJIbIETU/IBI U
KETOHBI, JKUPBI, yIJIeBOAbI). I[IpakTHdeckoe NPUMEHEHHE JSTWICHIJIMKOIS, TJIMIEpHHA, (eHona.
[Ipumenenue dopmanpaeruaa, aneTaldbAerhaa, YKCYCHOM KHUCIOThL. Mblla KaK COJM  BBICHINX
KapOOHOBBIX KHUCJIOT. MOIOIINE CBOMCTBA MbLIa

A3oTconepikale coeMHeHUs (AaMUHBl 1 aMUHOKHCIIOTHI, O€JIKH). BpICOKOMOJNIEKYIIpHbIE COEAMHEHMUS
(cuHTeTHYECKME ©  OMONIOTUYECKU-AaKTUBHBIC). MoHOMeEp, TMOJIUMEp, CTPYKTYpHOE  3BEHO.
[Tonmumepusanus 3TUICHa KaK OCHOBHOE HAaIIPaBJIEHUE €r0 UCII0JIb30BaHUs.

I'eHeTHYeCKas CBSI3b MEXAY KJIaCcCAMH OpraHMYECKUX COCIUHEHUM

HpaKaneCKue 3aHATHSA

IIpakTnyeckoe 3ansitue 7 CBOICTBa OPraHUYECKUX COETUHEHUM OTIENBHBIX KIacCOB (TpUBHAJIbHAS U
MEXyHapoAHas HOMEHKJIaTypa, XMMUYECKHE CBOIMCTBA, CIOCOOBI MOTY4YEHHUs): pe/ieNbHbIe (aJTKaHbl U
LUKJIOAJIKaHbl), HENpeJeNbHble (aJKEeHbI, aJKUHBI M aJIKaJIu€Hbl) U apOMaTHYECKHE YIJIEBOAOPOJIbI,
COHUPTH U (EHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, alIbJAETUABI U KETOHBI, aMUHBl U aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMs. 3aJaHusl Ha COCTaBIEHHE YpaBHEHUN XMMHMYECKUX pEaKIHi c
y4acTHEM OPTaHUYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE€ MO TMPEAJIOKEHHBIM I€NOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHHUN OTAEIbHBIX KJIaCCOB, CHOCOOBI
UX TOJY4YeHHUS W Ha3BaHHME OPraHMYECKHX COEIUHEHU MO0 TPUBHAJIBHOM WM MEXIyHapOIHOU
CHUCTEMATUUYECKON HOMEHKJIIATYpE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OpraHUYEeCcKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlaGopaTopHble 3aHATUA

JlaGopaTopHoe 3ansitue 3 [IpeBpaiieHns OpraHnYeCKUX BEIIECTB TPU HATPEBAHUU.
[Tonydyenue 3THIIeHA U U3YYEHUE €r0 CBOMCTB. MOIETMPOBAHUE MOJIEKYJ U XUMUYECKUX MPEBpaICHUN

OK 01
OK 02
OK 04
K 2.1
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Ha OpUMEPE 3TaHa, OTUJICHA, allICTUJICHA U IP.

Tema 4.3. OcHoBHOe coJep:kaHue 6 OK 01
Vnentudurains | Teopermueckoe obyuenue 4 OK 02
OPTatMieciX Buooprannuecku uHeHus. [IpuMeHeHne u OumoOTHYECKas b BO/IOB. OKuCIeHU OK 04
pPraHUYECKUE COEIUHE pUMEHEHHE OJIOTUYECKAs] pOJIb YIJIEBOJO CIIEHHE
Efliee(:;é I:IX JIJ€BOJOB — HWCTOYHUK OJHEPrHMM >KUBBIX oOpranu3dmMoB. OOIacTM NPUMEHEHHS aMHHOKHUCIOT. 5 K 2.1
[IpeBpamenust OenKOB MUIIM B opranu3Me. buonornyeckne ¢ynkuuu OenkoB. buonornueckue
ngMer HHC B dbyHK1MM )xupoB. Posib oprannueckoil XuMuu B pelieHuH npo0sieM NuuieBoi 6€30nacHOCTH
HI;I;EE;:HI;ITBCHHOﬁ Ponbp opraHuueckoil XuUMUM B pELIEHUU MpPOOJEM SHEPreTHueckoi Oe30IacHOCTH, B pa3BUTUU
eSTENLHOCTH MEJULMHEL, CO3/aHUH HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHUKOB SHEPriU (anmpTEepHATUBHBIE UCTOYHUKHU
HEIOBEKA sHepruu). OnacHOCTh BO3JAEHUCTBUS HAa JKUBbIE OpPraHU3Mbl OPraHUYECKHUX BEIIECTB OTJENIbHbBIX 2
KJIacCOB (YTJIE€BOJOPOBI, CIUPTHI, (PEHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJHBIC, ANbICTHABI U [Ip.),
CMBICJI ITOKa3aTelIsl NpeIebHO AONMYCTUMOMN KOHIIEHTPAIH
JlaboparopHble 3aHATHUS 2
JlabopaTopHnoe 3ausiTue 4 Vnentudukanus OpraHiyecKux COeAMHEHNUN OTJENbHBIX KJIACCOB
WnenTudukamusi OpraHMueCKuX COeIMHEHUI OTIEIbHBIX KJIACCOB (Ha MpUMEpE albJIeru0B, Kpaxmaia,
YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCIOJIb30BaHMEM UX (U3UKO-XUMHUYECKUX CBOICTB H
XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHarypauus Oenka mpu HarpeBaHud. LIBeTHble peakuuu 2
0enkoB. BO3HMKHOBEHHE aHAINTHUYECKOTO CHUTHAlAa C TOYKM 3PEHUS XUMHUECKUX MPOLIECCOB MpHU
MPOTEKaHWU KaYeCTBEHHON PEaKINH, TO3BOJISIIOIIEN UACHTU(PUIIMPOBATH NPEASIOKEHHbIE OPraHUYeCKHe
BEIIECTBA
KonTpoubnas CtpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB 9
pa6ora 3
Paznea 5. Kunernyeckune v TepMoOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX pPeaKkiui 4
Ckopoctb OcHoBHoOe coJepkaHue 4 OK 01
XUMHUHCCKHX Teoperuueckoe o0yueHue 2 OK 02
pEaKkmuu. TIK 2.1
XUMIUeCKOe CKOpOCTb peakiiy, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DAKTOPOB: MPUPOJIBI PEarHPYIOLINX BEIIECTB,
paBHOBECHE KOHIEHTPALlUU pearupyroiX BEIIeCTB, TEMIIEPATyphl U IJIOUIAN PEAKIIMOHHOM TOBEPXHOCTH.
TennoBble 3¢ (eKThl XMMUYECKUX peakiuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHH. 9
OO6patumMocThb peakiuil. XUMHYECKOE PaBHOBECHE U €r0 CMEIlleHNE 0] IEUCTBUEM Pa3IMYHBIX
(akTOpOB (KOHLIEHTpALHsI PEareHTOB WU NMPOJYKTOB pEaKkIiy, JaBlIeHHEe, TEMIIEpaTypa) A CO3JaHHs
ONTHUMAJIBHBIX YCIOBUM MPOTEKaHU XUMHUYeCcKuX npoueccoB. [Ipunmnun Jle [larense
IIpakTHyeckne 3aHATHA 2 OK 01
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IIpakTnyeckoe 3ansTHe 8 Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3a/1aHUH Ha aHaIN3 (PaKTOPOB, OK 02
BJIMSIIOIMX HAa U3MEHEHHE CKOPOCTU XMMHUYECKOH peakiyy, B T.4. ¢ MO3ULUI 3KOJIOTHYECKH MK 2.1
11e51eco00pa3HoOro MOBEACHUS B OBITY U TPYIOBOU ACATEIBHOCTHU B IIEIISIX COXPAHEHHS CBOETO 3/I0POBbS
1 OKPYKaIoIe MPUPOIHON CPEIbI.
Peuienne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHU HAa puMeHeHue npuHuuna Jle-Illarense ms
HaXO0’KJICHUs HallpaBJIEHUS] CMEIIEHUS PAaBHOBECUSI XUMUYECKOHM peakIMy U aHanu3 (pakTopos,
BJIMSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 paBHOBECHS
Pa3znea 6. PacTBopbI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
TTonsTue o Teopernueckoe odyueHune OK 02
pactBopax PactBopenue kak ¢puzuko-xumuueckuii mpouecc. Pacteopbl. CriocoObl IPUTrOTOBIEHUS PAaCTBOPOB. OK 07
PactBopumMocTs. MaccoBast 07151 pacCTBOPEHHOT0 BetiecTBa. CMBICI MTOKa3aTelsl MPeaeabHO K 2.1
JIOIYCTUMON KOHLIEHTPALMH U €r0 UCIOJIb30BaHUE B OLEHKE SKOJIOIMYECKON 0€30IaCHOCTH.
[TpaBuiia 3K0JIOTUYECKH 1€J1€CO00PAa3HOrO MOBEACHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LIESIX
COXpPaHEHMsI CBOETO 3/I0POBbs U OKpYXKArOIeH MPUPOJIHON CPeibl; ONTACHOCTh BO3CHCTBUS Ha KUBbIE
OpraHU3Mbl OIPEJECIICHHBIX BELIECTB.
Pemienue npakTHKO-OpMEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI HA paCTBOPBI, UCIOIb3yeMbIE B OBITOBOM 1
IIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKa
Tema 6.2. OcHOBHOE coep:KaHue OK 01
Mccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTE pacTBopoB JlabopaTopHoe 3ansitue 5 [IpurorosieHue pacTBOpoOB. OK 04
[TpuroroBneHue pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpalUH (¢ IPaKTUKO-OPUEHTHPOBAHHBIMU K 2.1
BOIPOCaMH) U OTIpe/ieNIEHUE CPebl BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha TPUTrOTOBJIEHHE PACTBOPOB
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJepKAHUE (COAePKaHUe IPUKJIATHOTO0 MOLYJIs)
Paznen 7. Xumusi B GbITY H IPOU3BOJACTBEHHOI IeATEIbHOCTH YeJ0BEKA OK 01
Xumust B ObITY U _|OcHoBHOe conepikanune OK 02
TpOM3BOJCTBCHHOM TeopeTnueckoe o0yueHue OK 04
JICATCILHOCTH Hogeiimme 1ocTnkeHns XUMUYECKONH HAyKU U XUMHUYECKOW TeXHOJIOTuU. Poibk XuMun B obecrieueHUn OK 07
Herosexa 9KOJIOTUYECKON, SHEPTETUUECKON U MHIIEBON 0€301MaCHOCTH, Pa3BUTHH MeauIUHBL. [IpaBuia moucka u IK 2.1

aHaM3a XUMHYECKOW HHQOpMAIMM W3 PA3NIUYHBIX HCTOYHUKOB (HAaydHas W Yy4yeOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBor nHpopmaruu, ceth IHTEpHET)

IIpakTHyeckne 3aHATHA
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IIpakTuyeckoe 3anaTue 9 Ilonck W aHaMM3 KEMCOB O MPUMEHEHWH XUMHUYECKHUX BEIIECTB U
TEXHOJOTHIl ¢ yuyeToM Oyaymieid mnpodecCHOHaNbHONM [EATEJBHOCTH IO TeMaM: Ba)KHEWIIHNe
CTPOUTEIIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE MaTEPHAJIbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepUabl JJis

3JICKTPOHUKH, 4
IpakTuyeckoe 3anstTue 10  Hanomarepumanbl, TEKCTHJIBHBIC BOJIOKHA, WMCTOYHHUKH OJHEPTHUU,
OpraHUYecKre U MUHepaibHbIe YIOOPEHHUS], JIeKaPCTBEHHbIE BEIIECTBA, OBITOBAS XUMMUSI.

3amura: [IpencraBienue pe3yabTaToB pelieHUs] KeHCOB B JopMe MIHH-JIOKJIA/a C PE3CHTaIueH
IIpomeskyTOoUYHAs aTTecTALMS MO AUCHUIJIMHE - 1M epeHIUPOBAHHBIN 3aUeT 2
Bcero 72
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3.YcjoBus peanu3anuu NporpaMmsl 001eo0pa3oBaTe/bHONH TUCHUILIHHBI

Peanuzanus nporpaMMbl JUCHMIUTMHBI TpeOyeT HaIM4Uusl y4eOHOro KabnHeTa « XUMHUS.

3.1. TpeboBaHUsI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00eceyeHuIo
O06opynoBaHue yueOHOT0O KaOHMHETA:

1) HaOOpHI MAPOCTEPKHEBBIX MOJICIICH MOJIEKYI,

2) MOIETH KPUCTAIUIMYECKHX PEIIETOK, KOJUICKIIMU TMPOCTBIX M CJIOXHBIX BEINECTB M KOJUICKIIUU
MOJMMEPOB; KOJUICKITUS ITPOYKTOB IMEPETOHKHA HEPTH,

3) tabnuua Menzencesa,

4) wuHGOPMALMOHHBIE CTCH/IBI

5) yueGHbIC GHUIBLMBI,

6) umdpoBbic 00pa3oBaTEIBHBIC PECYPCHI.

TexHuueckue cpeicTBa 00y4eHus:

1) KOMIBIOTEP C YCTPOWCTBAMH BOCIIPOU3BEICHHUS 3BYKa,
2) mpuHTEp,
3) MyJIbTHMEIHA-TIPOCKTOP C IKPAHOM

Ob6opynoBanue 1a00pPaTOPUH:

MeH3ypKH, MPOMBIBAIKH, CTEKIISTHHBIC MPOOUPKH, PE3NHOBBIC MPOOKH, HAOOP PEAKTUBOB, CTEKIISHHBIC
MAJIOYKH, INTATHBBI JUISI MPOOHMPOK, MEPHBIC IWIMHAPHI, BOPOHKU IUIACTMACOBBIC, CTYIKAa C MECTUKOM,
dapdopoBbie yamku, GUIBTPHI OyMaXkKHbIE, AJIEKTPOIUIMTKH, JIa0OpaTOpPHBIE INTATHBBI, CIIUYKU, MPHOOpP A
MOJTyYCHHUS Ta30B (WU MPOOUPKA C Ta300TBOJHON TPYOKOIt), CKIISIHKH Ul XpPAaHCHUs PEaKTUBOB, Pa3IaTOYHbBIC
noTKY; xuMudeckue crakansl (50, 100 u 200 mo); mmarenu; MepHbie mpooupku (Ha 10—20 Mi1) 1 MEpHBIE KOOI
(25, 50, 100 u 200 mu), BoasHast OaHs CTEKISHHBIC MAJOYKH; KOHHMYECKHE KOJObI it TuTpoBanus (50 u 100
MJI); MHAMKATOPHBIC IMOJIOCKH I ompeneneHus pH u cranmapTHas WHAWMKATOpHAS IIKajla, YHHUBEPCATbHBIN
uHAUKaTOp; muneTku Ha 1, 10, 50 mut , 1abopaTopHBIC BECHI

3.2. UuopmMannoHHOe o0ecniedyeHne peaJu3anuu NPOrpaMMbl.

3.2.1. OcHOBHBIE TeYATHBIE U3aHUSA

1. AH¢punorenosa, 1. B. Xumus: yueOHUK U MPAKTUKYM JJI CPEAHETO NMPOdEeCCHOHAIbHOr0 00pa3oBaHus /
W. B. Andunorenona, A. B. babkos, B. A. IlonkoB. — 2-e¢ u3a., ucnp. u non. — Mocksa: M3aarenscTBo
FOpaiit, 2022. — 291 c. (311€KTpOHHBIN y4eOHUK)

2. [lleromuxuna, H. A. O6mas xumus: yueonuk ans CIIO / H. A. llleronuxuna, JI. B. Munaesckas. —
Cankr-IlerepOypr: Jlanp, 2021. — 164 c. (31eKTpOHHBIN y4EOHUK)

3. Hukonsckuii, A. b. Xumus: yueOHUK ¥ IPAKTUKYM JJIs1 CpelHEro npodeccuoHanbHOro oopazosanus / A.
b. Hukonbckuii, A. B. CyBopoB. — 2-e u3f., nepepal. u non. — Mocksa: M3aarensctBo FOpaiit, 2022. — 507
C. (3NEeKTPOHHBIN yUeOHUK)

4. Xumust: yaeOHHK JUIs cpegHero mnpogeccuonanbHoro oopazoBanus / FO. A. JleGenes, I'. H. ®anees, A.
M. T'ony6eB, B. H. [llanosan; mox obmeit penaxmueii I'. H. ®aneeBa. — 2-e uzn., nepepad. u gon. — Mocksa:
WznarensctBo FOpaiit, 2022. — 431 c. (37€KTpOHHBIN y4eOHUK)

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH

1. CnankoB u gap. Xumus 11 mpodeccuid M CIeUaTbHOCTeH TeXHUYEeCKOro mnpoduis (3/eKTpoHHOe
npuioxenue). — M.,2017
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N

I'a6puensu O.C., Octpoymon M.I'. Xumust 11t mpodeccuii u crienuaabHOCTeH eCTeCTBEHHOHAaYYHOTO
npoduis: Y4eOHHK IJIs CTYAEHTOB MPO(deCcCHOHATBHBIX 00pa30BaTEIbHBIX OpTraHU3AIMK, OCBAUBAIOIINX
npodeccun u cienuanpHocTu CITIO. — M., 2017
3. labpuensa O.C. u np. Xumus. [Ipaktukym: ydeb. mocobwe sl CTYASHTOB MPOdheCcCHOHATBHBIX

o0pa3oBaTeNnbHBIX OpraHU3aIlHi, OcBauBaronuX npodeccuu u crenuaibHoctu CI10. —M., 2017
4, INabpuensu O.C., JIicoBa I'.I'. Xumus. TecTsl, 3a1aun U ynpakHEHHS: yue0. mocoOue i CTYICHTOB

npodeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3aIMid, ocBanBamuX npodeccun u cnenuaibHoctu CIIO.
- M., 2017
S. Epoxun HO.M., KoaneBa MN.b. Xumus ans mnpodeccuidi M CHEMUATBHOCTEH TEXHHYECKOTO H
€CTECTBEHHOHAYYHOT0 Mpoduiei: y4eOHUK [UIsi CTYACHTOB MpOo(ecCHOHANbHBIX 00pa30BaTEIbHbBIX
opranm3anuii, ocBauBaronux npodeccuu u crnenuanpbHoctu CI10.— M., 2016

3.2.3. UuTepHeT-pecypchbl

1. hvsh.ru — Xypuan «Xumust B IKoOJIE».

2. https://postnauka.ru/themes/chemistry — nexiuu o xumuu Ha caiite [loctHayka. http://gotourl.ru/4780
(http://elementy.ru/)

HayuHo-nonyssipHbIi IPOEKT «JIeMeHTHI 000N Haykn» ((pu3nka, XMMHUs, MATEMaTHKa, aCTPOHOMUS, HAYKH
0 ’KHM3HH, HayKu 0 3emiie). HoBocTH HayKu, KHUTH, HAYYHO-TIONMYJISIPHBIE CTaThH, JIEKIIUH, SHIIUKIIOTICAHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayyHO-nonyJisspHOro KypHana «llorenunam». XKypnan uzgaércs ¢ 2005 r., ¢ 2011 r. — paznen «Xumus».
4, http://gotourl.ru/4785 (http://www.hij.ru/)

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

4. KoHTpPOJIb ¥ OLIeHKA Pe3y/IbTATOB OCBOCHHS TUCHUIINHBI
KoHTpo/Ib U OLEHKa PacKpHIBAIOTCS Yepe3 YCBOCHHBIC 3HAHHUS M MPUOOpETEHHBIE OOYUYAOIMIMMUCS

YMCHHUSI, HampaBlIeHHbIE Ha (opmupoBaHWE OOMIMX M MPOPECCHOHATBHBIX KOMIETeHIHNA. KommeTeHum
JIOJDKHBI OBITH COOTHECEHBI C MMPEIMETHBIMU PE3YJIbTaTaMHU.

Kon n
HAHMEHOBaHHUE .
Paznea/Tema THunbl OEHOYHBIX MEPONIPUATHI

(¢popmupyembIX

KOMIIeTEeHIUI
Pa3nesn 1. OcHOBBI cTpOeHHA
BellecTBa

OK 01 Crpoenne aToMoB| 1. Tect «CtpoeHue aTOMOB

XUMUYECKUX  DJIEMEHTOB M |XMMHYECKMX DJJIEMEHTOB U IIpUpOAa
IIPUPOJA XUMUYECKOM CBSI3M | XUMHUYECKOU CBS3M».

2. 3ajauM Ha COCTABJICHHE XUMHUECKUX
dbopMyn  JIBYXaTOMHBIX COEAMHEHUIl
(okcunoB, CcynbUIOB, THAPUAOB U

T.IL.).

3. 3amanus Ha  HCIOJIE30BaHUE
XUMHUYECKOM CHMBOJIWKH W Ha3BaHUH
CO€IUHEHUI o HOMEHKJIaType
MEKTYHApOIHOTO coro3a
TEOPETUYECKON U MPUKIATHON XUMHUH U
TPUBHUAIIBHBIX Ha3BaHUH TUTS

COCTaBJIGHUSI ~ XMMHUYECKHX  (opMyI
JIBYXaTOMHBIX COEAMHEHUH (OKCHUIOB,
CyAb(pHUIOB, TUAPUIOB U T.IL.) U IPYTUX
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Koa n
HAHMEHOBaHHE
(popmMupyembix

KOMIIeTeHIInii

Pa3nen/Tema

Tunbl OEeHOYHBIX MEPONIPUATHIA

HEOPTraHUYECKUX COEMHEHUIN
OT/IEJIbHBIX KJIaCCOB

OK 01
OK 02

[lepuoguueckuidi  3aKOH U
tabnuma J[.1. MenaeneeBa

1. Tect «MerTaIndyecKue /
HeMeTaIJIndecKue CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTh U CPOJICTBO K
QJICKTPOHY XHMUYCCKHUX JJICMCHTOB B
COOTBETCTBHE C HX JJICKTPOHHBIM
CTPOCHHEM u MOJI0KCHUEM B
MePUOIUYECKON CHCTEME XHMHYECKHX
anemenToB .M. Menaeneeay.

2. [IpakTnueckue  3agaHus  Ha
YCTaHOBJICHHE CBSI3U MEXKIY CTPOCHHEM
aTOMOB XUMHUYCCKUX JJICMCHTOB u
MIePUOTUYECKUM HM3MEHECHHUEM CBOMCTB
XUMHUYCCKUX 3JICMCHTOB u nux
COCIMHCHUH B  COOTBETCTBHU  C
nosioxenueM Ilepuonnueckoni cucreMe.
3. [IpakTHKO-OpUEHTHPOBAHHBIC
TEOPETHYCCKHUE 3a/IaHus Ha
XapakTepU3anuo XUMHUYECKUX
AJIEMEHTOB: «MeTaIn4ecKue /
HeMeTaJJIMIeCcKre CBOMCTBA,
ANEKTPOOTPHUIATENIBHOCTh U CPOJACTBO K
OJICKTPOHY XHMHYCCKHUX JJICMCHTOB B
COOTBETCTBHE C HX JJIEKTPOHHBIM
CTPOCHHEM u MOJI0KECHUEM B
MEPUOIUYECKON CHUCTEME XHMHMUYECKHX
anemenToB .M. Menaeneeray

Pasznea 2. XuMnueckue
peakuuu

KonTpoJsbHnas padora
«CTpoeHue BelmecTBa U XHMHUYECKHE
peaKkuum»

OK 01
OK 04

THIBI XUMHUYECKUX PEAKIIUI

1. 3amaum Ha cocTaBieHUE ypaBHEHUU
peaxkuuii:

- COEJIMHEHUS, 3aMeleHus,
pasnoxxeHusi, 0OMeHa;

— OKHUCJIUTEIBHO-

BOCCTAaHOBUTEJBHBIX peakuuit c
HCIIOJIb30BAaHUEM METO/Ia JIEKTPOHHOTO
OamaHca.

2. 3amaun Ha pacyeT Macchl BENIECTBA
win 00bEéMa

ra3oB 10 H3BECTHOMY KOJHUYECTBY
BelIeCTBa, Macce WM 00BEMY OJIHOTO
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Koa n
HAHMEHOBaHHE
(popmMupyembix

KOMIIeTeHIInii

Pa3nen/Tema

Tunbl OEeHOYHBIX MEPONIPUATHIA

M3 YYaCTBYIOUIUX B PEAKIMU BELIECTB;
pacdEThI

Macchl (00bEéMa, KOTMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIUH, €CIM OJHO U3
BEILECTB UMEET NTPUMECHU

DIIEKTPOTUTHYECKAS
JuccolManus U
oOMeH

UOHHBIN

1. 3amanus Ha COCTaBJICHHC
MOJICKYJISIPHBIX M HOHHBIX PEAKIUil C
y4acTHEM KHUCJIOT, OCHOBAHUH U COJIEH,
YCTaHOBJICHUE U3MEHEHUS] KUCIIOTHOCTH
cpenbl

2. JlabopatopHas
XUMHUYECKUX peakuui”

pabora "Twumsl

Pasgen 3.
CBOJCTBa
BeIEeCTB

CtpoeHue wu
HEOPraHUYeCKUX

KonTpoasHnas pabora
«CBoiicTBa HEOPraHu4YeCcKux
BelleCTB)

OK 01
I1IK.2.1

Knaccudukanus,
HOMEHKJIATYpa H  CTPOCHHE
HEOPTaHMYECKUX BEIICCTB

I. Tecr «HomeHknarypa u Ha3BaHuUE
HEOPraHMYECKUX BEIIECTB HCXOIs W3
UX  XUMUYECKOH  (OpMyIbl WU
COCTaBIIEHUE XUMHUYECKOW (HOpMYyIIbI
WUCXO/sl W3 Ha3BaHUs BEIECTBA IO
MEXIYHApOJAHOH WM TPUBUATBHON
HOMEHKJIAType».

2. 3agayM Ha pacyeT MAcCOBOM 10U
(macchr) XUMHYECKOTO 3JIEMEHTA
(coennHeHUs) B MOJIEKyIie (CMECH).

3.  Ilpaktuyeckue  3amaHus 1O
KiIaccuukanuu, HOMEHKJIAType W
XUMHUYECKUM bopmynam
HEOPTraHUYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB.

4. [IpakTnueckue  3agaHus  Ha
OTpeNieTIEHNe XUMUYECKON aKTHBHOCTH
BEIIECTB B  3aBUCUMOCTH  BHJA
XUMUYECKOU CBSI3U u THUTIA
KPUCTAJUTMYECKOUN pelIeTKH

OK 01
OK 02
[K.2.1

Du3znko-xuMHUUYECKHUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB

1. Tect «OcOOEHHOCTH XHUMHUYECKHUX
CBOWCTB OKCHJIOB, KHCIIOT, OCHOBAaHHUH,
aM(OTEpHBIX TUAPOKCUIIOB U COJICI».

2. 3ajaHusl HA COCTaBJICHUE ypaBHEHUN
XMMHAYECKUX pEaKIUil C ydacTHEM
IPOCTBIX U CIOXHBIX HEOPraHUYECKUX
BELIECTB: OKCHJIOB METaJIJIOB,
HEMETAJJIOB U aM(pOTEPHBIX AJIEMEHTOB;
HEOPTraHMYECKUX KHUCIIOT, OCHOBAHUHA H
aM(OTepHBIX THJIPOKCHUJIOB,
HEOPraHUYECKUX coJe,
XapaKTepU3yIMX HMX CBOICTBa H
CIIOCOOBI TIOJTYYEHHSI.
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Koa n
HAHMEHOBaHHE
(popmMupyembix

KOMIIeTeHIInii

Pa3nen/Tema

Tunbl OEeHOYHBIX MEPONIPUATHIA

3. [IpakTKO-OpHEHTHPOBAHHbIE
TEOPETUYECKHE 3aJlaHKsI Ha CBOMCTBA U
HOJTy4eHHE HEOPTaHMUECKHUX BEIIECTB

OK 01
OK 02
OK 04

Unentudukamnms
HEOPTaHMYECKUX BEIICCTB

1. [IpakTHKO-OpUEHTUPOBAHHBIE
3a7aHus [0 COCTABJICHHI0 XHMHUUYECKUX
peakIuii ¢ y4acTHeM HEOPTaHHMYECKHUX
BEIICCTB, HCIOIB3YEMBIX JUIS  HX
UJIEeHTU(DUKAIIH.
2.JIaGopatopHas

“Unentuduxanms
BELIECTB”

pabora:
HEOPraHUYECKUX

Pazpen 4.
CBOMCTBA
BeIIeCTB

CrpoeHue wu
OpPraHu4yecKux

KonTpoubnas padora
«CTpoenne "
OpPraHNYecKMuX BellecTB)

CBOJICTBa

OK 01
[1K.2.1

Knaccudukanus, ctpoeHune u
HOMCHKJIaTypa OPTraHHYECKUX
BEIIECTB

1. 3amanus HA COCTaBJICHHE HA3BaHUM
OpPraHUYECKHUX COEIMHEHNN j3(0)
TPUBHAIBHON WM  MEXKAYHApPOIHOU
CHUCTEMAaTUYECKON HOMEHKJIATYype.

2. 3agaHus Ha COCTaBJIEHUE IOJHBLIX U
COKPAIIEHHBIX CTPYKTYPHBIX (OpMYIT
OPraHWYECKUX  BEIIECTB  OTIEIbHBIX
KJIaCCOB.

3. 3agauu Ha onpeeeHue NpoCTeeit
dbopMyInbl  OPraHUYECKOW MOJICKYIIbI,
MCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02
OK 04
[1K.2.1

CaoiicTBa
COeIMHEHUN

OPTraHUYECKHUX

1. 3amanus Ha cOCTaBJIEHUE ypaBHEHUU
XMMUYECKUX peakIuil ¢ ydacTuem
OpraHN4YC€CKUX BCHICCTB HAa OCHOBAaHWU
UX COCTaBa U CTPOCHHUS.

2. 3aaHusl Ha COCTaBJICHUE ypaBHEHUN

XUMHUYECKHUX peakuui,
WJUTIOCTPUPYIOLINX XUMHUYECKHE
CBOMCTBA € yYE€TOM  MEXaHU3MOB
IIPOTEKAaHNs  JaHHBIX  PEaKUuil U
IFEeHETUYECKOM  CBSI3U  OPraHMYECKHUX

BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHble 3a1auMl MO ypaBHEHHUSIM
peakuuMii ¢ y4acTHEM OpPraHMYEeCKHUX
BELIECTB.

4. JlabopaTopHas pabora
“IIpeBpaliieHuss OpraHMYECKUX BEIIECTB
IIpY HarpeBaHuu"
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Kon u
HAHMEHOBaHHUeE

Pa3znen/Tema THunbl OEHOYHBIX MePONIPUATHI
(popmMupyembix
KOMIIeTeHIU
OK 01 Wnentuduxamnms 1.IIpaKkTuKO-OpUEHTUPOBAHHbIE
OK 02 OpPraHMYEeCKHX BEIIECTB, UX|3aJaHUs MO COCTABJICHUID XUMHUYECKUX
OK 04 3HAQYEHHE M TNPUMEHEHHE B|pEakUMil ¢ Y4YaCTHEM OPraHMYECKUX
I1IK.2.1 OBITOBOM M NPOU3BOJICTBEHHOM |BEILIECTB, B T.Y. UCIOJB3YEMBIX ISl UX
JESITEIbBHOCTH YeJIOBEKa uAeHTU(PUKAITIH B ObITY u
MIPOMBIIIIICHHOCTH.
2.JIaGoparopHas pabora:
“Unentudukanus OpraHNYeCKUX
COCIMHEHUH OTJIEIbHBIX KJIACCOB™
Pazgen 5. Kunernmueckue u
TepMOJAMHAMHYECKHE
3aKOHOMEPHOCTH
NPOTEeKAHUA XHMHUYECKHX
peaxuuii
OK 01 CxopocTb XUMHYeCKUX | [ I[pakTHKO-OpUEHTUPOBAHHBIE
OK 02 peaKuHnii. XUMHUYECKOE [TEOPETUUECKUE 3aJaHUSl HA aHaIu3
[K.2.1 paBHOBecCHE (bakToOpoB, BIUAIONIUX HA W3MEHEHHUE
CKOPOCTH  XHMHYECKOW  PEaKIIHH.
[TpakTHKO-OPHEHTUPOBAHHbBIE 3aJlaHuUs
Ha  npuMeHeHue  npuHinuna  Jle-
[atenne VIS HAXO0XJICHUS
HaIlpaBJICHUs CMEIIEHUS PaBHOBECHUS
XUMHUYECKON  peakuud ¢  aHaiu3
(akTOpOB, BIHUAIONIMX HA CMEIIECHUE
XUMHUYECKOTO paBHOBECUS
Pa3nes 6. PacTtBopsl
OK 01 ITonsTHE O pacTBOpax 1. 3anauun Ha  [PUTOTOBIICHHUE
OK 02 pacTBOpOB.
[K.2.1 2. [IpakTHKO-OpHEHTHPOBAHHbIE
pacyeTHble 3aJaHUsl Ha JIUCIIEPCHBIE
CHUCTEMBbI, UCTIOJb3yeMbIe B OBITOBOUN U
MIPOU3BOJCTBEHHOMN NEeSATEIbHOCTH
YesoBeKa
OK 01 UccnenoBanue cBoiicTB|JlabopaTopnas pabota
OK 04 pacTBOpOB “IIpuroroBieHue pacTBOPOB”
[IK.2.1
Paszpnen 7. 3amura keiica (¢ ydyerom Oyayuiei
Xumus B ObITY U |po(ecCHOHAIBLHOM 1eATEJIbHOCTH)
NMPOU3BOJACTBEHHOM
NeSITeIbHOCTH YeJI0BeKa
OK 01 Xumust B OBITY u|Keiic (c Y4eTOM Oymymien
OK 02 IIPOU3BOJCTBEHHOMN npodeccuoHaNbHOM e TEIIbHOCTH)
OK 04 JIeATETbHOCTH YeJIOBEKa Bo3MmoskHbBIE TEMBI KEHCOB:
OK 07 1. [Torennenune KJINMaTa "
[IK.2.1 BBICBOOOJK/IEHNE TA30BBIX THIIPATOB CO

JHa OKCaHa.
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Kon n
HAHMEHOBaHHE
(popmMupyembix

KOMIIeTeHIInii

Pa3nen/Tema

Tunbl OEeHOYHBIX MEPONIPUATHIA

2. bynymwue wMarepuanbl isl aBHa-,
MalIuHO- U MPUOOPOCTPOCHHUS.

3. HoBble Marepualsibl JJisl COJTHEYHBIX
Oarapei.

4. JlexkapcTBa Ha OCHOBE PAaCTUTEJIBHBIX
IpernapaToB
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