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Pabouas mnporpamma yuebHo# mucnmmumHbl «OY]I.01.08 Xumus» i oOydarommxcs
cnenranbHocTd 94.02.01 Jluzaiin (1o oTpacisiM) COCTaBj€HAa Ha OCHOBaHWUU (peaepaIbHOTO
rOCYJapCTBEHHOI0 00pa30BaTEIbHOTO CTaHAapTa CPEeAHEro MpodecCHOHAIBHOIO 00pa30BaHUS
no crueruanbHoCcTH 54.02.01 JIu3aiin (1o oTpacisiM), yTBEPKICHHOTO NPHKa30M MUHHUCTEPCTBA
npoceemeHus: Poccuiickoit ®eneparuu ot 5 mas 2022 r. Ne 308, a Takke Ha OCHOBaHHUH
(dhenepanbHOTO TOCYJAPCTBEHHOI0 00Pa30BaTENbHOIO CTaHIapTa CPEIHEro 00IIero 00pa3oBaHus,
YTBEPKJIEHHOr0 IpukazoM MuHucrtepctBa oOpa3oBaHusi U Hayku Poccuiickoit @enepanuu ot
17 mas 2012 1. Ne 413, u monoxxeHuit deaepabHON 00pa30BaTEIbHONW MPOTPaMMBbl CPEIHETO
obmiero oOpa3oBaHMS, YTBEPKJICHHOW MpHUKa3oM MHHHCTEpPCTBA MpocBelieHnus Poccuiickoi
Oenepannu ot 18 mast 2023 1. Neo 371.

CocraButenb paboyeil mporpaMmbl P.1. CynelimanoB
(noonucyw)

PaGouass mporpamma paccMoTpeHa W oj00peHa Ha 3aceJaHud KaeApbl TEXHOJIOTHYECKOTO
oOpa3oBaHus
ot 5 centsiops 2023 r., mpoToxon Ne 2

3aBenyromnuit kageapoi P.U. CyneiimanoB

(noonucvw)

PaGouass mporpamma paccmotpeHa u omoOpena Ha 3acemanun YMK daxynbrera uctopum,
HCKYCCTB U KPBIMCKOTATapPCKOTO S3bIKA U JIUTEPATYPHI
ot 19 centsa6ps 2023 r., npoTokon Ne 1

[Ipencenarens YMK N.A. baBGekoBa

(noonucw)
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1. OBHIASA XAPAKTEPUCTUKA PABOYEM [TPOI'PAMMBI YYEBHOM JUCIHHUIIINHBI
«XUMHUA»

1.1. MecTO TUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM NPOrpaMMbl

YueOHast aucuuIiiMHa  «XUMHS»  ABISETCS  YacThlo  001eoOpa3oBaTENIbHOTO  IMKJIA
00pa3oBaTeNbHON MPOrpaMMbl B COOTBETCTBUHU C (elepajbHbIM TOCYIApCTBEHHBIM 00pa3oBaTeIbHBIM
craggaproM mo crneruanbHocTH 54.02.01 [uzaitH (o oTpacisM), YTBEPKICHHBIM MPHKA30M
MunuctepcrBa npocseiienus Poccuiickoit @enepanuu ot 05.05.2022 Ne 308.

1.2. Heau 1 miiaHupyemMble pe3yJabTAaThbl 0CBOCHHUS Y4eOHO JUCUMIIIIMHBI

['1aBHBIMU LIETISIMHA U3YUYEHUSI TUCUUTUIMHBI SIBJISIOTCS:

dbopMUpOBaHHUE CUCTEMBl XMMHUYECKUX 3HAHMHM KaK BAKHEWUIIEH COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBbIC MOHATHS, (yHIaMEHTAIbHbBIC 3aKOHBI U
TEOpUN XUMHUHU, OCBOCHHUE s3bIKa HAYKH, YCBOCHHE W IMOHMMAHHUE CYIIHOCTH JOCTYITHBIX OOOOIICHHIA
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJIEHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBJICHMUS;

dbopMHpOBaHHE U PA3BUTHS TPEACTABICHHN O HAyYHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIMi, HEOOXOTUMBIX AJ MPUOOPETEHUSI YMEHUNH OPUEHTHPOBATHCS B MUPE BELIECTB U
XUMHYECKUX ABJICHUN, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUUECKON U MOBCEAHEBHOM KU3HH;

pa3BUTHE YMEHUH M CIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOMIOJEHHEM U OOBSCHEHUEM
XUMHAYECKOT0 3KCIIEPHUMEHTA, COOIOIEHIEM ITPAaBHUII 0€301TacHOr0 00pAaIeHHS C BEIECTBAMHU.

[Tpu m3y4yeHUU AUCHUIUIMHBI «XUMUS» JOMUHUPYIOLIEE 3HAUCHUE MPHOOPETAIOT TaKue LEeIu U
3a/1a4u, KaK:

ajanTtanus OOYyYalIIUXCS K YCIOBUSM JAMHAMHYHO pa3BUBAIOUIErocs Mupa, (HOpMHUPOBAHUE
WHTEJUICKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHUIO,  COTPYIHUYECTRBY,
CaMOCTOSITEJIBHOMY IPUHATUIO TPAMOTHBIX PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUsIX, CBI3aAHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIIOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIUN), UMEIOIINX
YHUBEpCAIbHOE 3HAYCHHUE JIJIST PA3IUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MPoOJieM, TTOUCKa, aHAlIh3a U
00paboTku MHGOpPMAIUH, HEOOXOAUMBIX Ui MPHOOPETEHUs OMbITa JEATEIHHOCTH, KOTOpas 3aHUMAaeT
BOKHOE MECTO B TO3HAHUM XWMHH, a TAKXKe MJis OICHKU C TIO3UIUN IKOJOTHYECKON 0e30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMUYECKUX MIPOLIECCOB HA OPraHU3M UYEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB, HWHTEJUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
o0y4aroIuXxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHUOOPETAaTh HOBBIE 3HAHUS 110 XUMHUHU B COOTBETCTBHUH C
KU3HEHHBIMHA TTOTPEOHOCTSIMHU, HCIOIB30BaTh COBPEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUH ISl TIOMCKA
Y aHalv3a yueOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAIIMH XUMUYECKOTO COIeP KaHNUS;

dbopMHpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOTO U JIOTMYECKOTO MBIILUICHHUS,
HaOII01aTEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, IMPH
IJTAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO AKCIIEPUMEHTA;

BOCIIHUTAHHE Yy OOyYarouuxcs yOKICHHOCTH B TYMAaHUCTHYECKON HANpPaBIEHHOCTH XHMHH, €€
BOKHOW pOJIM B PEIICHUHU TI00aJbHBIX MPOOJIEM PAMOHAIBHOTO MPHUPOIONIOIB30BAHUS, MOMOIHECHUS
OHEPTreTHUYECKUX PECYpPCOB U COXPAaHEHHUS MPHUPOJAHOTO pPABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH
OEpeKHOTO OTHOIIEHHUS K MPUPOJIC U CBOEMY 3JI0POBBIO, a TaKKE MPUOOPETEHHS OIBITA UCTIOIb30BaHUS
MOJyYCHHBIX 3HAHUM MU OPUHATHUS TPAMOTHBIX PELIEHUHA B CUTYalUsAX, CBSI3aHHBIX C XMMHUYECKUMH
SIBJICHUSIMU.

Oco6oe 3Hauenne mucnumuimHa umeetr npu popmupoarnuu OK 01, OK 02, OK 04, OK 07, a
TaK)Ke JINYHOCTHBIX pe3yiabTaTtoB JIP 9, JIP 10.
B pamMkax nporpammsbl yueOHOM JUCHUIUIMHBI ITAHUPYIOTCS CIENYIOIINE Pe3yJIbTaThl €€ OCBOCHMS

Kon u I[Inanupyemble pe3yjbTaThl 0CBOCHHS THCHUTIIUHBI




HaNMeHOBaHMe
(popmupyembIx
KOMIIeTCHIHI

O01mue

JAucnunimmHapHblie (MpeaMeTHbIE)

OK 01. Brioupats
CHOCOOBI pelIeHHs
3aja4

PO ECCHOHATTEHOM
JeSITETbHOCTH
MPUMEHHUTEIIEHO

K Pa3U4HBIM
KOHTEKCTaM

B wacTtu TpyAoBOTO BOCITUTAHHUSA:

- TOTOBHOCTb K TPY.ly, OCO3HAHUE
[IEHHOCTH MacTePCTBa, TPYIOIIO0HE;

- TOTOBHOCTD K aKTHUBHOM JI€ITEILHOCTH
TEXHOJIOTUYCCKOM M COLIMAIbHOM
HANPaBJICHHOCTH, CIOCOOHOCTH
WHUIIMAPOBATh, INIAHUPOBATH
CaMOCTOSITEIILHO BBITIOJIHSITH TAKYHO
JESITENbHOCTD.

OBnaneHne yHUBEPCaIHHBIMU YI€OHBIMU
MMO3HABATEJbHBIMU JIEHUCTBUSIMU:

a) 0a30BBIC JIOTMYECKUE JICHCTBHSL:

- CAMOCTOSTENHHO (POPMYNIHPOBATH U
aKTyaJIM3UPOBaTh POOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECCTBECHHBIN MPU3HAK
WJIH OCHOBAHUS JIJISl CPAaBHEHHS,
KJIAaCCU(UKAIMK U 0000IICHNUS;

- OTIPECIIATH 1SN ICATEIBHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH UX
JIOCTH)KEHHS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTHUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHUSX

- BHOCUTh KOPPEKTHUBHI B JICATCIILHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OIIEHUBATh PUCKHU TIOCIIEICTBUI
JIeSITEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU
PEIIeHNY )KU3HEHHBIX TPOOJIEM.

0) 0a30BBIE UCCIIEIOBATEIBCKIC
JICHCTBHSL:

- BJIQJICTh HAaBBIKAMH yUCOHO-
UCCIIEI0BATEIBCKON U IPOEKTHOM
JISATEIIbHOCTH, HABBIKAMU Pa3pEIICHUS
pooJieM;

- BBISIBJISITH IPHYUHHO-CIIEJICTBEHHBIE
CBSI3M U aKTyaJM3UPOBaTh 33134y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHUS,
HAXOJAWTh apPTYMEHTBI JJIs
JIOKA3aTeNIbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh HapaMeTPbl U KPUTCPUH
peIIeHuUS;

- aHAJIM3UPOBATH TOTyYEHHBIC B XO7IC
pellIeHus 3aJauu Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBAThH MX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh
M3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETb [IEPCHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U IPAKTHIECKYIO
00JIaCTH JKU3HENEITCIIHLHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
pPa3HBIX MPEAMETHBIX 00JIacTeH;

- BIAJETh CUCTEMOMN XMMHYCCKUX 3HAHUM,
KOTOpasi BKIIOYACT: OCHOBOMOJIATAIOIIIHE
TTOHATHUS (XUMHYECKHH DJIEMEHT, aTOM,
DIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-
AJICKTPOHHBIC OPOUTAIIM aTOMOB, HOH,
MOJICKYJIa, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEITLHOCTD, CTEIICHB
OKHCJICHUS, XUMHYECKas CBSA3b, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBINA 00bEM,
YTIEPOAHBIN CKeNeT, (PyHKIIMOHATbHAS
Tpymna, paaukai, H30MepHs, H30MEpPHI,
TOMOJIOTUYECKHM psAJl, TOMOJIOTH,
YTIIEBOIOPOIBI, KHCIOPO- U
a30TCOepKAIIUE COSTMHEHUS,
6I/IO.HOI‘I/I‘-I€CKI/I AKTHUBHBIC BEIICCTBA
(YraeBoabl, KHpPBI, OSITKN), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS,
KPUCTAJUIMYECKAsl PEIICTKA, TUITHI
XUMHYECKHUX Peakinii (OKUCIUTETHHO-
BOCCTaHOBUTEJLHEIE, DK30-H
SHAOTEPMUYECKUE, PEAKIIUH HOHHOTO
oOMeHa), pacTBOP, IIEKTPOIUTEI,
HEDIIEKTPOIUTHI, DIEKTPOIUTHIECKAS
JIUCCOIMAIIS, OKUCIIUTEIb, BOCCTAHOBUTED,
CKOpPOCTbh XMMUYECKOU pEaKIuH,
XUMHYECKOE PAaBHOBECHE), TCOPUH H 3aKOHBI
(Teopus XUMHYECKOTO CTPOCHHS
opranndeckux BemecTs A.M. byTieposa,
TEOpHS NMEKTPOIUTUIECKON TUCCOIHAIINH,
nepuonunyeckuit 3akox [I.1. Menneneena,
3aKOH COXPaHEHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN A3BIK
XUMHH, (DaKTOIOTHUYECKUE CBEJICHUS O
CBOICTBax, COCTaBe, IOJy4YECHUN U
0€30MacHOM UCITOIL30BAHNH BAKHEHMIIINX
HEOPraHWYECKUX U OPTaHUYECKUX BEIECTB B
OBITY U IPAKTUIECKON ACATEIHHOCTH
YeJI0BEKa,

YMETb BBISBJIATH XapaKTePHbIE PU3HAKH U
B3aUMOCBSI3b U3YUCHHBIX OHITHH,
HpI/IMeHSITI) COOTBeTCTBYIOIlII/Ie IIOHATUA HpI/I
OIIMCaHUuUu CTpOGHI/IH u CBOI>'ICTB
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB U
nux npeBpameHI/Iﬁ; BBISIBJISITH B3AUMOCBS3b
XUMHUYCCKUX 3HaHI/II‘/'I C IIOHATUAMHU U
MPEJICTABICHUSAMU JIPYTHUX
€CTECTBEHHOHAYUYHBIX [IPEIMETOB;

= YMeTI) HCITIOJb30BATh HAMMCHOBAHUA
XUMHUYECKUX COCIMHEHUN MEXKTyHApOIHOIO
€0103a TEOPETUUECKON U MPUKIIATHON XUMUU
Y TPUBHATbHBIC HA3BAHMS BOKHEHIITNX
BEIIECTB (ITHIICH, alleTHIICH, TJIUIICPHH,




- BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh
OpUTHHAJIBHBIE TTOJIXObI U PEIICHNUS;
- CIIOCOOHOCTH UX UCIOJIH30BaHUS

B IT03HABATEJILHOM U COIMAIbHOM
MpaKTUKE

dhenon, hopMalbIerua, YKCyCHast KUCIIOTa,
TJIULMH, YTApHBIA ra3, yriaeKuciblii ras,
aMMUaK, raiieHas u3BeCTh, HeraleHas
W3BECTh, MUTHEBAS COJIA U IPYTHX),
COCTaBIISATH POPMYITBI HEOPTAaHUIECKUX H
OpPraHMYECKUX BEIICCTB, yPaBHCHHS
XUMHYECKUX PEAKIUi, OOBICHITH UX CMBICI
MOATBEPKIATh XapaKTePHbIE XUMUIECKHE
CBOIICTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMH H 3aIUCSIMU YPAaBHCHUN
XUMHUYECKUX PEeaKiIuii;

- YMETbh yCTaHABJIMBATH MIPHHAICKHOCTH
M3YYCHHBIX HEOPTAaHUYECKUX U
OpPraHHYECKUX BEUICCTB K ONPECICHHBIM
KJIaccaM U TPYIIaM COeANHEHUH,
XapaKTepU30BaTh X COCTAaB U BAYKHEHIITHE
CBOﬁCTBa; OMpeaCTIATbL BUABI XUMUYCCKUX
cBsI3eill (KOBaJICHTHAS, HOHHAS,
METaJTNYeCcKasi, BOJOPOIHAS ), TUIIBI
KPUCTAJUTMYECKUX PEIISTOK BEIIECTR;
KJIACCU(PHUIMPOBATh XUMUUYCCKUE PEaKIIUY;
- chopMHpOBaThH MPEICTABICHHUS: O
XUMHUYECKON COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOUM KapTHHBI MUPA, POIU
XUMUH B TTO3HAHWH SBJICHHUH TPUPOJIBI, B
(hOpMHUPOBAHUH MBIILICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOAUMOM IS PEeIICHUS
MPAKTHYECKUX 3a/1a4 U IKOJIOTUIECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U MPUPOIHOH cpejie;

- yYMEeTb MPOBOJUTH PACUETHI 110
XHUMUYECKUM (popMyJiaM U ypaBHEHHSIM
XUMHYECKUX PEAKIUI C UCTIOIb30BAHUEM
(PM3UYECKUX BEITHYNH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIEC YCIOBUS)
ra3oB, KOJIMYECTBA BEI[ECTBA; UCIIOIB30BATh
CHUCTEMHBIE XUMUYECKHUE 3HAHUS TS
MIPUHATHUS PELIECHUN B KOHKPETHBIX
JKN3HCHHBIX CUTYyalluAX, CBA3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHHEM

2

OK 02.
Hcnonb3oBath
COBpEMEHHbBIE
CpeACTBa IOMCKA,
aHanm3a u
WHTEPIIpETaIIH
uHpOpMaLUH, U
nHPOPMaLMOHHbIE
TEXHOJIOTHH JJIs
BBITIOJTHEHUS 3314
npoeccuoHaTbHON
JeSITEITBHOCTH

B o6macTu ieHHOCTH HAYYHOTO
MO3HAHMS:

- c(hopMUPOBAHHOCTH MUPOBO33PECHHUS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKU U
001IIeCTBEHHOH TIPAKTHUKH, OCHOBAHHOT'O
Ha JIajore MpPakTUKH, OCHOBAHHOTO Ha
JTUAJIOTE KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIETYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBO H
YUTATENLCKON KYIbTYPhI KaK CPECTBa
B3aUMOJICHCTBUS MEXKTy JIFOJIbMH 1
TTO3HAHMSI MUPA,

- YMETH IUTAHUPOBATH U BBIIOJIHATH
XUMHYECKUH SKCTIEPUMEHT (TIpeBpaIeHus
OpraHMYECKUX BEUIECTB IIPH HarPEBaHUH,
MOJTy4YEHUE STUIICHA U U3YYEHHE ETO
CBOIICTB, KaYECTBEHHBIE PEAKIINH Ha
aJbIETH/IBI, KpaxMaJl, yKCYCHYIO KHCIIOTY;
HeHaTypanys 0eJIKOB IpU HarpeBaHMHU,
LBETHBIE PEaKLUHU OCIIKOB; IPOBOIUTH
peaxkiuy HOHHOTO 0OMEHA, OTIPEAEIISATh
Cpelly BOAHBIX paCTBOPOB Ka4€CTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPHI-
AQHHOHBI, HA KATHOb aMMOHMS; PELIATh
9KCIIEPUMEHTAIIbHBIE 3aJa4H 110 TeMaM
"Metamsl" u "Hemeraisl") B




- OCO3HaHHE IICHHOCTH HAy4YHOU
JeATeIILHOCTH, TOTOBHOCTD OCYIIECTBIIST
MPOEKTHYIO U MCCIEJ0BATENBCKYIO
JeSITeIbHOCTh MHAUBUIYAIBHO U B
rpyImme;

OBnazeHre YHUBEPCATIbHBIMU YI€OHBIMU
M03HABATEILHBIMU JCHCTBUSAMU:

B) B paboTa ¢ mHpopMaIieH:

- BIIJICTh HABBIKAMH MTOTYICHHUS
MHQOPMAIIUH U3 UICTOUHMKOB Pa3HBIX
THIIOB, CAMOCTOSITEIEHO OCYIECTBIIATh
MIOHCK, aHAJIN3, CHCTEMATH3AIHIO 1
MHTEPIPETANIO HHPOPMALTUH
Pas3INYHBIX BUJIOB U popMm
HPE/ICTaBICHHS;

- CO3/1aBaTh TEKCTHI B PA3IMIHBIX
(hopMaTax ¢ y4eToM Ha3HAYCHHS
UH()OPMALIIH U LIETIEBOI ayAUTOPHH,
BEIOMpas ONTHMAaIbHYIO (hopMy
NpECTaBICHUS U BU3YyaIN3alluH;

- OLICHMBATH JIOCTOBEPHOCTb,
JETUTUMHOCTH HH(OpMALNH, ee
COOTBETCTBHE MPABOBBIM U MOPAJIBHO-
THYECKHM HOPMaM;

- HCIOJB30BATh CPEICTBA
WH(POPMAITMOHHBIX 1
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
pELIeHNH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX 1

OpraHU3aIMOHHBIX 32124 C COOJII0IeHIEeM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH
0€3011acCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX U
ITHYECKHX HOPM, HOPM
WH(POPMAITMOHHOW O€301TaCHOCTH;

- BJIA/ICTh HAaBBIKAMU PACIO3HABAHUS U
3alMThl HHPOPMAIH, HHHOPMAIIMOHHOH
0€3011acCHOCTH JTMYHOCTH

COOTBETCTBHH C NPABHIAMH TEXHUKH
0e30macHOCTH TIPH OOPAIIEHUH C
BEIIECTBAMU M J1a00OPaTOPHBIM
000pyI0BaHNEM; IPEACTABIISH PE3yIbTATHI
XUMHUYECKOTO DKCIIEpUMEHTa B (hopMme
3allUCH YPaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GOpMYIHPOBATH BHIBOABI HA
OCHOBE 3TH; PE3YJIbTATOB;

- YMETh aHATM3UPOBATH XUMHUYECKYIO
WHPOPMALIUIO, TOTYYaeMYI0 U3 Pa3HBI;
HMCTOYHHUKOB (CPEACTB MacCOBOK
nH(popMaIum, ceTb IHTepHET U IpyrHe);

- BJIaJeTh OCHOBHBIMH METOJaMU HaAY4YHOT'O
MO3HAHUS BELIECTB M XUMUYECKH; SIBICHUN
(HabmroieHne, 3MEepeHne, IKCIIEPUMEHT,
MOJICTTPOBaHHE);

- YMETb IPOBOJIUTH PACUETHI 110
XUMHYECKAM (HopMyIiaM B ypaBHEHUsI | *,
XUMHUYECKHX PEAKIIMH ¢ UCTIOJIb30BAHUEM
(U3NUECKUX BEIMYMH XapaKTePU3YIOIIIX
BEIIECTBA C KOJMUECTBEHHON CTOPOHBI:
Macchl, 00beM; (HOpMaIbHBIC YCIIOBHS)
ra30B, KOJMYECTBA BEI[ECTBA; UCIIOIb30BaH
CHUCTEMHbBIC XUMHNYECCKUEC 3HAHUA JIA
TIPUHSTHS PEUICHUI B KOHKPETHBI,
JKU3HCHHBIX CUTYAIUSX, CBI3aHHBIX C
BCIIECTBAMU U UX IIPUMCHCHUEM

OK 04. D¢pdexTuBHO
B3alMO/I€IICTBOBATh
u paboTaTh B
KOJUIEKTUBE U
KOMaH[JIe

- TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSTEILHOCTH U
CaMOOTIPEICIICHAIO;

- OBJIaJIeHUE HAaBBIKAMU y4eOHO-
UCCIEeI0BATENbCKON, IPOCKTHON U
COITMATLHOM JAeSITEIIFHOCTH;

OBnajzieHNe YHUBEPCATHLHBIMA
KOMMYHUKATUBHBIMH JICHCTBUSMHU:

0) coBMeCTHAS IeATEIHHOCTD:

- IIOHMMAaTh U UCIIOJIb30BaTh
MPEUMYILECTBa KOMaHIHOU U

WH/IMBUTy AJTbHOU PabOTHI;

- IPUHUMATh L€ COBMECTHOU
JeATEIbHOCTH, OPTaHU30BbIBATh U
KOOPJIMHUPOBATh IEUCTBHUS IO €€
JIOCTHIKEHMIO: COCTABJIATh IUIaH
JICUCTBUM, paclpeaeisiTh POJIU C yUETOM
MHEHHUI Y9aCTHUKOB 00CYX/IaTh

- YMETh TUIAaHUPOBATH U BBITIOIHATH
XUMUYECKUN IKCIIEPUMEHT (TIPEBPAIICHUS
OpraHMYECKUX BEIECTB IIPH HAIPEBaHUH,
MOJTy4YEHUE STUIICHA U U3Y4YEHHE ETO
CBOMCTB, KaUE€CTBEHHBIE PEaKIIMU Ha
aJbIETH/IBI, KpaxMaJl, yKCYCHYIO KHCIIOTY;
JIeHaTypanus O€IKOB IPH HATPEBaHUH,
[BETHBIC PEAKIIMU OCITKOB; IIPOBOUTH
peaxiuy HOHHOTO 0OMEHa, OTIPEAEIISATh
cpelly BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peaknuu Ha cynb(at-, KapOooHaT- 1 XJIOPH/I-
aHUOHBI, HA KATHOH aMMOHWUS; peliaTh
9KCIIEPUMEHTAIbHBIE 33/Ia4X TI0 TEMaM
"Metamst" u "Hemeramnel") B
COOTBETCTBHUH C NMPABUIIAMU TEXHUKHU
0e30macHOCTH TIPU OOPAIIEHUH C
BEIIeCTBAMH U JTAOOPATOPHBIM
000pyIOBaHUEM; TIPEICTABIISITh PE3YIbTATHI




pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJIUHHPOBATH U BBHIMIOJIHATEL PaObOTy
B YCJIOBHSIX PeajbHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBUS;

- OCYIIECTBISITH MO3UTUBHOE
CTPATErMYeCcKOe MOBEICHUE B PA3IMUHBIX
CUTYaIUsIX, IPOSBIISATh TBOPUYECTBO U
BOOOpakeHue, ObITH HHUITHATHBHBIM
OgnajicHrEe YHUBEPCATHHBIMU
PETYJIATUBHBIMH JCHCTBUSIMH:

T MPUHATHE ceOs U JPYTUX JIFOJICH:

- TPUHUMATH MOTHUBBI U apTyMEHTHI
JIPYTHX JIFOJICH TPU aHATN3e PE3yJIbTaTOB
JEeSITENbHOCTH;

- TPU3HABATh CBOE MPABO U MPABO
JIPYTHX JIFOJIeH Ha OMINOKY;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATH MHUP
C TMO3UIMH IPYTOTO YEIOBEKA

XMMHUYECKOT0 3KCIIEpUMEHTa B (hopMe
3aIlUCH YPaBHEHUM COOTBETCTBYIOIINX
peakuuii 1 GOpMYIHPOBATH BEIBOABI HA
OCHOBE 3THX PE3yJIbTaTOB

OK 07.
ConeiicTBOBaThH
COXpaHCHUIO
OKpY>Karolen
Cpebl,
pecypcocoepekeHu
10, IPUMEHSATh
3HaHUA 00
W3MCHECHUU
KJIMMAaTa, MPUHIINIIBI
OepexXITNBOTO
MIPOU3BO/ICTBA,
3pHEKTHBHO
JIEUCTBOBATH B
Ype3BbIYAHBIX
CUTYyaIHIX

B o6macTi 5K0I0rmaecKoro BOCIUTaHUS:
- c(hOpMHUPOBAHHOCTh IKOJIOTHUCCKOH
KYJIBTYpHBI, IOHUMAaHUE BIUSHUS
COLMAIBHO-?)KOHOMHYECKHUX MTPOLIECCOB
Ha COCTOSIHUE MIPUPOAHON U COLIUATIBHOMN
Cpelibl, 0CO3HAHUE III00ATLHOTO
XapakTepa SKOJIOTHYECKUX MTPOoOIIeM;

- IUJIAHUPOBAHME U OCYLIECTBICHUE
JICVCTBUI B OKPYXKaloIIeil cpesie Ha
OCHOBE 3HaHUS LENEH YCTOWUUBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENIPUSTUE JNECUCTBUM,
MPUHOCAILIUX BpEJl OKPYKaroLIEn CpeE;
- yMEHHUE IPOrHO3UPOBATH
HEOJAroNpUATHBIE SKOJIOTUIECKHE
MIOCJICNICTBUSA MTPEANMPUHUMAEMBIX
JIEUCTBUIA, IPEIOTBPAILATD UX;

- pacIIMpEHUE ONbITA ACSITEILHOCTH
JKOJIOTMYECKOH HAIPaBJICHHOCTH;

- OBJIQJICHUC HaBBIKAMH YIEOHO-
UCCIEA0BATEIBCKON, IPOEKTHON U
COLMAIIbHOW JEATEIbHOCTU

- copMUpOBaTh NPEACTABICHUS: O
XUMHUYECKOM COCTaBIIAIONIEH
€CTECTBEHHOHAYYHOH KapTHHBI MUPA, POJIH
XMMHUU B TIO3HAHUY SBJICHUH IPUPOIBI, B
(opMHUPOBAaHNH MBIIIJICHUS U KYJIBTYPbI
JUYHOCTH, €€ (YHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOAMMOM AJISl PEILCHUS
MPAaKTUYECKUX 33734 U SKOIOTUIECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOIHOM cperie;

- yMeTb COOMIOATh MPABUIIA 3KOJIOTUIECKU
1eJ1Ieco00pa3HOro MOBEACHUS B OBITY U
TPY/ZIOBOM JESATENFHOCTH B IIEISX
COXPaHEHHs CBOETO 3/I0POBbS U
OKpY>Karollel MPUPOAHOU CPEbI;
YUUTBIBATh OMACHOCTH BO3/ICHCTBHS Ha
JKUBBIE OPraHU3MBI ONIPEETICHHBIX BEIECTB,
MOHUMast CMBICJI TIOKa3aTesl peleIbHON
JIOIYCTUMOM KOHIIEHTpalUn

B paMKax MmporpaMmbl y‘-IC6H01>i JUCHHUIUIMHBI IIJIAHUPYETCA JOCTHKCHHUE JINYHOCTHBIX PE3yIbTAaTOB:

Kox amyHoCTHBIX
pe3yabTaToOB

JIn4yHOCTHBIE Pe3yIbTATHI

JIP 9

CosHaromuii eHHOCTh JKU3HH, 3710POBbs U Oe30macHocTH. COOIOA0NIHi 1
MIPOTTaraHauPYIONIUi 3TOPOBEIN 00pa3 )KU3HU (3A0POBOE MUTAHUE, COOTIOACHUE THTUEHBI,
PEXUM 3aHATHH U OTIIbIXa, (PH3MIeCcKasi aKTUBHOCTS), IEMOHCTPHUPYIOIIHI CTPEMIICHHE K
(hm3nyecKoMy COBEpIIEHCTBOBaHNUIO. [IposBisifonmii co3HaTEIbHOE M 000CHOBAaHHOE
HEMpPUATHE BPETHBIX MPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, ynorpeOaeHme
AJIKOT'0JIs, HAPKOTHUKOB, IICUX0AKTUBHBIX BEIIECTB, a3apTHBIX MIP, JTFOObIX (hOpM
3aBHCHMOCTEH), IECTPYKTUBHOTO TIOBEJICHHUS B OOIIECTBE, B TOM YHCJIE B IM(DPOBOH cpeie

JIP 10

bepexxnnBo oTHOCAIIMICS K IPUPOTHOMY HACIEAUIO CTPAHbI U MUPA, TPOSBIISIOIIAN
c(hOpMUPOBAHHOCTH IKOJOTHUECKOHN KYIbTYPHl HA OCHOBE TIOHUMAHUS BIIMSIHUS COITUATBHBIX,
HSKOHOMHYECKHX H TPO(eCcCHOHATBEHO-PONU3BOICTBEHHBIX MTPOIIECCOB HA OKPYKAIOIIYIO
cpeny. Beipaxaromuii gesiTenbHOE HENPUITHE JEHCTBUN, TPUHOCALIUX BPE IPUPOJIE,




HaIlpaBJICHHLIC HA 3360Ty O HUX

PaCIO3HAIONINI OMTACHOCTH CPeIbl OOUTaHUS, MPeAyIPEKTAIONTNI PUCKOBAaHHOE TIOBEICHHE
OPYTUX TpaKIaH, TOMyISIPU3UPYIOMIHNA CTIOCOOBI COXpaHEHHS TaMSTHHKOB ITPUPOJIBI CTPAHBI,
pEeruoHa, TEPPUTOPHH, TIOCEIICHNUS, BKJIFOUCHHBIH B 00IIECTBEHHBIC HHUIIMATUBEI,

2. CTPYKTYPA U COAEPXKAHUE YUYEBHOW JUCIUILINHBI

2.1. O0beM y4eOHOM NMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Bun yuedHoii pa6oTsi

0O0neM B yacax

O0BeM 00pa3oBaTeNbHOM MPOrpaMMbl yUeOHOW AUCIHUITITHHBL 72
BT. 4.:

TEOpETHIECKOe 00yUCHHE 36
71a00PaTOPHBIC 3aHATHUSL 10
MIPAKTHYECKUE 3aHATH, KOHTPOJIbHBIE PaOOTHI 24
IPOMEKYTOYHAS aTTecTalys (apyras popMa KOHTPOJIS (MTOroBasi KOHTPOJIbHAS )

pabora))
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2.2. TemaTH4yecKuii IUVIaH U coJepKaHUE Y4eOHOI UCHUIITIHHBI

Koanbl
KOMITETeHI[ U
M JINYHOCTHBIX
HaumenoBanue Oo0nbem, ak. 4. pe3yJIbTaTos,
pa3IeIoB 1 Tem Coaeprxanue yue0HOro MaTepuasa U (popMbl OPraHU3AIUU AeATEIbHOCTH 00yYaAIOIUXCH ¢dopMmupoBanuio
KOTOPBIX
crnocoo0cTByeT
3J1eMeHT
NMporpamMmel
1 2 3 4
Pa3nen 1. OcHOBBI CTpOEHNS BellleCTBA 6
Tema 1.1. Ctpoenue Coaepxxanne yueOHOro MaTepHuasia
aTOMOB XHMHYECKUX CoBpeMeHHbIE MOJENb CTPOeHUS aToMa. CUMBOJIUYECKUH SI3bIK XUMUU. XUMUYECKUHI 3JIEMEHT.
9JICMEHTOB U MPUpPOJa | DIeKTpoHHas KoH(UTypanust atoma. Kiaccudukarys XAMAIeCKUX 3JIEMEHTOB (S-, P-, d-371eMEHTHI). 4
XUMHUYECKOM CBSI3U BanentHeie 35ekTpoHbl. BageHTHOCTh. DIEKTPOHHAS PUPOJA XUMHUECKON CBS3H.
DNEeKTPOOTPHUIATETHPHOCTh. BUIBI XUMHUYECKOM CBsI3H (KOBAJIICHTHAS, NOHHAS, METAJUTMYECKas,
BOJIOPOJIHAsI) U CTIOCOOBI €e 00pa3oBaHUs OK 01, JIP 9
B ToM unciie npakTUYeCKUX 3aHATHI 2 J'IP, 10 ’
Perrenue 3aganuii Ha UCIOJIL30BaHUE XUMUYECKOM CUMBOJIMKY M Ha3BaHUU COEIUHEHU 110
HOMEHKJIAType MEXAYHAPOJHOIO COK03a TEOPETUUECKON U MPUKIAAHON XUMHUHU U TPUBUATIBHBIX
Ha3BaHUH ISl COCTABJICHUS XUMUYECKIX (POPMYIT IBYXaTOMHBIX COeTUHEHHI (OKCHUIOB, CYIb(MHUIA0B,
TUAPUIIOB | T.I1.) ¥ IPYTUX HEOPTAHUIECKUX COSTUHEHUH OTIACIBHBIX KIIaCCOB. 2
[IpakTrueckue 3a1aHUs Ha YCTAHOBIICHUE CBSI3U MEXIy CTPOCHHEM aTOMOB XMMHUYECKHUX JIEMEHTOB
U NEPUOJINYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX SJIEMEHTOB U UX COCTMHEHUN B COOTBETCTBUU
¢ osiokeHreM lleproanaeckoi CUCTEMBI
Tema 1.2. Coaepxxanue yueOHOro MaTepuaJa (MpakTHYeCKUe 3aHATHA) 2
[Mepuoauyeckuit ITepuoauueckas cucrema xumuueckux snemeHToB [I.1. MenneneeBa. ®u3nyeckuii CMbICH
3aKOH ¥ Tabnuua [Teprnonnueckoro 3akona /[.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUIECKUX
H.W. Menneneesa 3JIEMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIECTB B COOTBETCTBUU C MOJIOKEHUEM OK 01. OK 02
XUMUYECKOro 3eMenTa B [lepuoauyeckoil cucreme. MupoBo33peHUECKOE U HAyYHOE 3HAUCHHE JIP 9 ’ JIP 10 ’
[Tepnomnueckoro 3akona [[.1. Menneneera. [Iporaosst JI.M1. Menaeneea. OTKpHITHE HOBBIX 2 ’

XUMUYECKUX JIEMEHTOB. Pelienne mpakTHKO-OpHEeHTHPOBAHHBIX TEOPETHUCCKIUX 3a/IlaHui Ha
XapaKTepU3aIfi0 XUMHUIECKUX IEMEHTOB «MeTaumdeckue / HEeMEeTaJUIMYeCKUe CBOICTBA,
AJIEKTPOOTPHIIATETLHOCTh XUMUIECKUX DJIEMEHTOB B COOTBETCTBHH C X JIEKTPOHHBIM CTPOSHUEM U
MOJIO)KEHUEM B MEPUOJIMUECKON crcTeME XuMUUYecKkux aneMenToB J[.M. MenzaeneeBa»
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Pa3nen 2. Xumnueckne peakunu 12
Tewma 2.1. Turst Copaeprxanue yuedOHOro MaTepuajia
XUMHYecKHX peakuni | Knmaccudukanus u THIIBI XUMHYECKUX PEAKIUH ¢ y4acTHeM HeopraHnveckux BemecTs. CocTaBieHne
YpaBHEHUH peaknnuii COSIMHEHNS, Pa3IOKeHHs, 3aMeleHrsT, 0OMeHa, B T.4. peaKIuil TOpPEHus,
OKHCIIEHUS-BOCCTAHOBIICHHS. 6
YpaBHEHHUS OKUCIIEHUS-BOCCTaHOBIEHUs. CTeneHb oKucineHnss. OKUCINTENb U BOCCTAHOBUTENb.
CocTtaBneHue 1 ypaBHEHHE OKCHUIIMTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOZOM 3JIEKTPOHHOTO OK 01. OK 04
Oamanca. OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIE PEAKITUH B IIPUPOJIE, TPOU3BOICTBEHHBIX ITPOIIECCax U ' '
KU3HEAESTEIbHOCTH OPTaHU3MOB P 9, JIP 10
B ToM umcie npakTHYeCKUX 3aHATHIA 2
KonnuectBennsie oTHOIIEHNU B XUMUU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHA B XUMUH U PacyeTsl IO
YPaBHEHUSIM XUMHUYECKUX peakiuid. Mob KaKk eIWHUIIA KOJTHMYeCcTBa BemecTBa. MolsipHas Macca.
3aKoHBI COXpaHEHUS MacChl U SHEPTUH. 3aKOH ABorapo. MoJspHbIi 00beM ra3zoB. OTHOCUTEbHAS 2
IJIOTHOCTB Ta30B. PacueTsl O ypaBHEHHUSIM XUMHUECKUX peakiuil ¢ HCIIOIb30BaHUEM MacCHhl,
o0BbeMa (HOpMaITBHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BENIECTBA
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia
DIEeKTPOIUTHYECKAS Teopust 37eKTpOTUTHIECKOM quccorrarii. MoHbI. DIEKTPONUTHI, HEIJIEKTPOIUTHL. Peakinu
JUCCOLIAINA U HOHHOTO 00MeHa. COCTaBJICHHE PEaKIMii IOHHOTO OOMEHA ITyTEM COCTABJICHUS WX MOJHBIX 4
WOHHBIN 00MeH COKpAIIICHHBIX MOHHBIX YpaBHeHNN. KUCIIOTHO-OCHOBHBIE peakiinu. 3a1aHus Ha COCTABIICHHE
HOHHBIX PEAKIUI OK 01, OK 04,
B ToM unciie 1a00paTOPHBIX 3aHATHH 2 JIP 9, JIP 10
JlaGopatopHas padoTa «THITbI XUMHUYECKHUX PEAKIUII»
HccnenoBanne THIOB (TI0 COCTaBYy M KOJMYECTBY UCXOTHBIX U 00pa3yOMUXCs BEIIECTB) U 5
MIPU3HAKOB XUMHUYECKUX peakiuii. [[poBeneHue peakiyii HOHHOTO OOMEHa, OTIpeIeIICHHEe CPEeIbl
BOJHBIX PacTBOPOB. 3aJaHHUs HA COCTABIIEHHE HOHHBIX PEaKIHii
KonTponbHas CrpoeHue BelecTBa U XMMUYECKUE PeaKiuu 2
pabota 1
Pa3nen 3. CTpoeHne 1 CBOHCTBA HEOPTAaHMYECKUX BelleCTB 18
Tema 3.1. Conep:xanue yueOHOro MaTepuasia
Knaccugpukanus, [Ipeamer neopranndeckoii xumun. Kinaccuduxanus HeopraHuueckux Bemects. [IpocTrie u
HOMEHKJIATypa U cJI0kHbIe BenjecTBa. OCHOBHBIE KJIACCHI CJIOMKHBIX BEIECTB (OKCHbI, THAPOKCHUIBI, KUCIOTHI, COJIH). OK 01. OK 02
CTpOEHHE B3anmocBsa3p HeOpraHMYECKUX BEIIeCTB. ATperaTHsle COCTOSIHHA BenlecTBa. Kpucrammnieckue u 6 JIP 9 ’ JIP 10 '
HEOPraHWYEeCKNX amopdHsbIe BemecTBa. THUIBI KPUCTAJUIMIECKUX PEUIETOK (ATOMHAs, MOJIEKYJISIpHAS, MOHHAS, ’
BEIIECTB MeTaJUIn4ecKas). 3aBUCUMOCTb (PU3NUECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJUTUIECKON PEIIETKH.

3aBHUCUMOCTh XUMHUYECKON aKTUBHOCTH BELIECTB OT BHJIa XUMUYECKON CBSI3U U THIIA
KpUCTaTMUECKON pemeTku. [IpudanHbl MHOTOOOpa3us BelecTB
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B TOoM uMciie NpakTHYeCKUX 3aHATHIA

Homenknarypa HeopraHMYeCKHX BEIIECTB: HA3BaHUE BEIIECTBA HCXO/S U3 HX XUMHUIECKOH HopMyJTbl
WJIM COCTABJIICHUE XUMHUYECKOW (DOPMYIIBI HCXO/Is MX Ha3BAHUS BEILECTB 110 MEKYHAPOIHOH
(MIOIMAK) mnmm TpuBHAIbHOM HOMEHKIIATYPe.

Pernrenue mpakTuveckux 3aaHuil Mo KiaccuuKaIuyi, HOMEHKIATYpE H XUMUYECKUM (hopMyiiaM
HEOPTaHMYECKUX BEIICCTB PA3JIMYHBIX KIIACCOB (YrapHBIN ra3, YIICKUCIbIN ra3, aMMHUakK, raiieHas
W3BECTh, HETAIICHASI U3BECTh, MUTHEBAS COJIA U JIP.): Ha3bIBaTh H COCTABISATH (POPMYIIBI XUMUUECKHIX
BEIIECTB, OMPEJIENIATh MPHHAIIISKHOCTH K KIlaccy.

Tema 3.2. dusuko-
XUMHUYECKHE CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

Coaeprxanue yuedOHOro MaTepuasia

Metaiibl. O0mue GU3nYecKue U XMMUYECKUE CBOWCTBA MeTaJIOB. CrIOCOOBI MONy4eHUs. 3HAUCHHUE
METAJJIOB W HEMETAIUIOB B IMPHUPOJC M KU3HENEATEILHOCTH 4YelIoBeKa W opraHm3mMoB. Kopposus
METAJIJIOB: BHJIBI KOPPO3UH, CIOCOOBI 3aIIUTHI METAIUIOB OT KOPPO3HH.

Hemeramnel. OOmme ¢usnveckne W XUMHUYSCKHE CBOWMCTBA HEMETAUIOB. THNHWYHBIE CBOMCTBA
HemeramioB IV — VII rpynn. Knaccupukanms u HOMEHKIAaTypa COEIWHEHWH HEMETaIIOB.
KpyroBopoTsl OMOTEHHBIX IIEMEHTOB B TIPHUPO/IE.

XYUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIICCTB (OKCHJIOB, THIPOKCHIIOB,
KHCJIOT, COJIeH M Jip.). 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COETMHEHH, BBICIIINX OKCHJIOB U THIPOKCHIOB

B ToM unciie npakTHYECKUX 3aHATHIA

CocTraBreHue ypaBHEHUH XUMHUYECKHUX PEaKIHi C y9aCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAIJIOB M aM()OTEPHBIX IEMEHTOB,;
HEOPraHMYECKHX KHCIIOT, OCHOBaHUI U aM(OTEPHBIX THAPOKCHIOB; HEOPIraHNYECKUX COJIEH,
XapaKTEPU3YIOIIMX UX CBOMCTBA. PelieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aaHUI Ha
CBOIiCTBa, COCTaB, MOTyYeHUE U O€301aCHOE HCIO0JIb30BaHNE BaKHEHIIINX HEOPraHUUECKHUX BEIECTB
B OBITY M IPAKTUUECKON AEATEILHOCTH YeJIOBEKa

OK 01, OK 02,
JIP 9, JIP 10

Tema 3.3.
Wnentuduxaryst
HEOPraHUYECKUX
BEIIIECTB

Copaepxanne yueOHOro MaTepuaja (JiabopaTopHbie 3aHATHS)

JlaGopartopHas paboTa «/neHTruuKams HEOPraHUUECKUX BEIIECTBY

Pemienue sxcriepuMeHTaNBHBIX 33424 110 XMMUYECKUM CBOMCTBAM METAJUIOB M HEMETAJLIOB 110
pacro3HaBaHUIO U MOJTYYECHUIO COETMHEHNI METaJUIOB K HEMETAJLIOB.

I/IZIGHTI/Iq)I/IKaHI/IS[ HEOPraHN4€CKUX BECUICCTB C UCIIOJIb30BAHUEM HUX q)HSI/IKO-XI/IMI/I‘-IeCKI/IX CBOfICTB,
XapaKTEepHBIX KAYECTBEHHBIX peaknuil. KauecTBeHHBIE peaknny Ha cynb(dar-, KapOOHAT- U XIOPHI-
AQHHMOHBI, HA KATHOH aMMOHHS

OK 01, OK 02,
OK 04, JIP 9,
JIP 10

KonTponbHas
paboTa 2

CBolicTBa HCOPraHNYCCKUX BCUICCTB

Pa3nen 4. CTpoenue 1 cBOiicTBa OPraHUYeCKUX BelleCTB

24

Tema 4.1.

Conep:xanue y4eOHOro MaTepuaJia

OK 01, JIP 9,
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Kiaccudukarms,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHMYECKUX
BEIIICCTB

[TosiBneHue u pa3BUTUE OPraHUYECKON XUMHUU Kak Haykd. [Ipenmer opranndeckoil xumuu. Mecto u
3HaYeHHE OPTraHMYECKOW XMMHHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHHE KaK MOPAIOK COEIMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJEHTHOCTH.
OCHOBHBI€ NOJIOKEHUS TEOPUHU XMMHUYECKOTO CTPOSHUSI OPTaHUYECKUX COeTNHEHUH

A.M. BytnepoBa. YriepoIHbIi CKEIEeT OPraHnIeCKOW MOJIEKYJIbl. 3aBHCHMOCTH CBOVMCTB BEIIECTB OT
XHUMHUYECKOr0 CTpOeHUs MoneKyi. Mi3omepus u n3oMepsl.

[onsTre o pynkunonanpHOM rpymnme. Paaukan. IlpuHOMOB KtaccupHUKALUU OpraHUIeCcKUuX
coequHeHHH. MeXayHapoaHas HOMEHKIIATypa U IPHUHITUIIBl HOMEHKIIATYPhl OPTaHUIEeCKIX
coequHennil. [loHATHE 00 a30TCOAEPKAIMNX COSNUHEHHIX, ONOIOTUYECKH aKTHBHBIX BEIIECTBAX
(yrneBogax, upax, Oeskax u JIp.), BLICOKOMOJIEKYIISIPHBIX COSAMHEHHUAX (MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO)

B ToM umciie npakTHYEeCKUX 3aHATHIA

HOMCHKHaTypa OpPraHnvdcCKux COC}Z[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB (HaCI)IHICHHI)IC, HCHACBIIICHHBIC U
ApOMaTUYCCKUC YIIJIECBOAOPOAbI, CIIMPTHI, (I)GHOJ'H)I, aJIbACTU AbI, KECTOHHI, Kap6OHOBI)IC KHCJIOTHI U
ap.). CocraBiieHHE MOJTHBIX U COKPAILCHHBIX CTPYKTYPHBIX (POPMYJT OPraHMIECKUX BEIIECTB
OTACIIBbHBIX KJIACCOB, UCIIOJIb3YsS UX HA3BaHUA 110 cUcTeMaTHYeCKO 1 TpHBI/IaJIBHOP'I HOMCHKIJIaType€
(9THINEeH, alleTUIIeH, TIMIEepHH, QeHo, popManbaeri, YKCyCcHas KACIOTa, TIUIUH). PacueTs
npocreiiiieii GopMyIbl OpraHUYECKON MOJIEKYJIbI HCXO/IS U3 3JIEMEHTHOT0 cocTasa (B %)

JIP 10

Tema 4.2. CoiicTBa
OpTaHUYECKUX
COEIMHEHU N

Copaepxanne yueOHOro MaTepHuajia

DU3NKO-XUMHUYECKHE CBOWCTBA OPTaHUYECKUX COSAMHECHUHN OTACIbHBIX KJIACCOB (0COOCHHOCTH
KJaccu(uKaIy 1 HOMEHKIIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUH psi 1 o01mas hopmyna;
n3oMepust; PU3NIecKnue CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TOTYyYEHUS):

- IpeJieNIbHbIE YTIIEeBOAOPOIB (aJKaHbl U LUKIIOAJIKaHbl). [ opeHne MeTaHa Kak OJMH U3 OCHOBHBIX
HMCTOYHHUKOB TEIUIa B TPOMBIIIUIEHHOCTH U OBITY. CBOWCTBA MPUPOAHBIX YTIEBOJOPOIOB,
HaxXO0XJICHUE B MPUPOJIE U IPUMEHEHHE AJIKaHOB;

- Hempe/eIbHbIe (aJIKeHbI, AIKMHBI U aJKaJUeHbI) U apoMaTU4YeCcKUe yIiaeBoaopoasl. I openne
arieTHIeHa Kak ICTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHHM IS CBApKHU M PE3KH METAJUIOB;

- KHCJIOPOTHOCOIEp KaIIie COeAMHEHHS (CTUPTHI U (PeHOIIbI, KApOOHOBBIE KUCIOTHI M AUPHL,
QJIBJCTHIBI U KETOHBI, )KUPBI, yrineBoasl). [IpakTniyeckoe npuMeHeHHe STHIICHTTTMKOJIS, TIIUIEPHHA,
¢enomna. [Ipumenenne popmaibliernia, aneTanbIeruaa, yKCyCHOW KUCIOThl. MblIa Kak coyu
BBICIIIMX KapOOHOBBIX KHCIIOT. MOIOIIHE CBOWCTBA MbLIA;

- a30TCoJIepKaIUe COSAMHEHHS (aMUHBI M1 aMUHOKHUCIIOTHI, Oenku). BeicokoMonekynsipHbie
coeAnHEeHHs (CUHTETUYECKUE U ONOJIOrMYeCKH-aKTUBHbIE). MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO.
[Nonmumepuzanus 3THIEHA KaK OCHOBHOE HAIPaBJICHHE €T0 MCIIONIb30BaHus. | eHeTndeckas CBsI3b
MEX/1y KJ1accaMHi OpraHMYeCKUX COeIMHEHUM

12

B ToM 4mciie npakTHYeCKHX 3aHATHI

OK 01, OK 02,
OK 04, JIP 9,
JIP 10
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CBoiicTBa OpraHMYECKHUX COEIHHEHUI OTAEIHHBIX KJIACCOB (TPUBUATBbHAS U MEXKIyHAPOIHAS
HOMEHKJIaTypa, XUMHYECKHEe CBOWCTBA, CIIOCOOBI TIOMYUEeHMsI): TIpe/IebHbIe (AIKaHbI ’
IUKJIOATIKAHBI), HETIPEIEIbHBIC (AIKCHBI, ATKWHBI U aJIKaJUCHBI) U apOMaTHYECKUE YTIIEBOIOPO/IbI,
CIUPTHI U ()SHOJIBI, KAPOOHOBBIC KUCIOTHI U 3(PUPBI, AlIbJETHU Bl U KETOHBI, aMUHBI H aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHMS. 3aJaHNs Ha COCTABIIEHUE YPAaBHEHNH XUMHUYIECKIX PEAKINH C
y4acTHEeM OPraHUYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHUS

CocTaBiieHuE CXeM peakiuii (B TOM YHCIIE 10 PEJIOKEHHBIM IETIOYKaM PEBPALICHMIA ),
XapaKTEPU3YIOMMNX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COCIUHEHUN OTIEIbHBIX KIJIACCOB,
CHIOCOOBI MX TOIYYCHUS U Ha3BaHHE OPTaHMYECKUX COeTNHEHOWH TI0 TPUBHAIBHOMN HITH
MEX/yHAPOJHON CUCTEMAaTUYECKOW HOMEHKIIAType. PellleHne MpakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUI Ha CBOMCTBA OPTaHUYECKUX COEAUHEHUN OTJEIBHBIX KIaCCOB

B Tom unciie 1a00paTOPHBIX 3aHATHI

JlaboparopHas pabota «IIpekpalieHus OpraHnYecKUX BEIICCTB IPU HATPEBAHUIDY
[Tomy4yenue sTUnEHA M U3yYEHUE €TI0 CBOMUCTB. MoIeIHpOBaHNE MOJICKYT M XUMUYECKUX
MIpeBpaIeHNd Ha PUMepe dTaHa, STUIICHA, alleTUICHA U JIp.

Tema 4.3.
Wnentudukanys
OpPraHMYECKUX
BEILIECTB, UX
3HAYEHUE U
MIPUMEHEHUE B
OBITOBOM U
MPOU3BOICTBEHHON
eI TENIbHOCTH
yeJI0BeKa

Conep:xanue y4eOHOro MaTepuaJia

Buoopranmnyeckue coenunenus. [Ipumenenne u 6uonoruyueckast posib yriieBo1oB. OKucIeHne
YTJIEBOJIOB — HCTOYHHUK SHEPTUH KHUBBIX OPTaHU3MOB. O0IACTH IPUMEHEHUS] aMUHOKHUCIIOT.
[IpeBpamienns 6OenkoB MUK B opranu3Me. buonorndeckre ¢pyHkmn 0enkoB. buonorudeckre
(GyHKINY KUPOB. PoNb opraHnveckoil XUMUM B PELICHUH MTPOOJIeM MUIIEBON 0€30MacHOCTH.
Pounb oprannueckoi XMMHU B PEIICHUH TTPOOJIEM SHEPreTHUECKOM 0€30I1aCHOCTH, B Pa3BUTHUU
MEJIUIIMHBI, CO3JaHUN HOBBIX MaTepHAIIOB, HOBBIX ICTOYHHUKOB HEPTUH (aIbTepHATHBHBIC
WMCTOYHUKY 3Heprun). ONMacHOCTh BO3/IEHCTBHS Ha )KUBBIE OPTaHU3MbI OPTraHHYECKUX BEIIECTB
OTJETBHBIX KI1accOB (YTIE€BOAOPO/IbI, CIIUPTHI, (PEHOIIBI, XJIOPOPraHUIECKUE TPOU3BOTHBIE,
QJBJIETHJTBI U JIP.), CMBICII MTOKA3aTells MPEeIbHO JOIMYCTUMOM KOHIIEHTPAITUN

B Tom unciie 1a00paTOPHBIX 3aHATHI

JlaboparopHas padora «aeHTrduKanist OpraHnuecKuX COeAMHEHNH OTIEIBHBIX KIIACCOBY
Wnentnduxanmsa opraHnyecKux COeTUHEHUN OTIENBbHBIX KJIaccoB (Ha IPUMEpPE alb/IErH/IOB,
Kpaxmaja, YKCYCHOM KHCIIOThI, OSIIKOB U T.I1.) C UCIIOJIb30BaHUEM MX (PU3UKO-XUMHUYECKHX CBOWCTB
1 XapaKTePHBIX KAYeCTBEHHBIX peakiiuil. JleHarypaius Oejka npu HarpeBaHuu. [{BeTHbIC peakiuu
0enkoB. Bo3HHKHOBEHNE aHATTUTHYECKOTO CUT'HAJIA C TOUKH 3PEHMS] XUMHUYECKHUX MPOIIECCOB MPH
MPOTEKaHWU Ka4eCTBEHHOW PeaKIINH, TIO3BOJISFOIIEH MISHTU(DUIIMPOBATH MTPEII0KCHHEIE
OpraHNY€eCKHe BEIIECTBA

OK 01, OK 02,
OK 04, JIP 9,
JIP 10

KontpoibHas
pabota 3

CTpyKTypa U CBOHCTBA OPraHUYECKHUX BEIIECTB

Pa3nen 5. Kunerndeckue n TepMoANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX pPeaKIuii
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Tema 5.1. CkopocTb

Copaeprxanue yuedOHOro MaTepuajia

XUMHAYECKHX CKOpOCTh peakiyy, e 3aBUCUMOCTh OT Pa3lIWYHbIX (PAKTOPOB: IPUPOABI PEArUPYIOLINX BEILIECTB,
peakuuii. KOHIEHTPALH pearupyronyx BeIecTB, TEMIIEPATYPhI U IUIOIIAIN PEAKIIMOHHON MOBEPXHOCTH.
XuMugeckoe Tennobie 3PEKTH XUMUYECKUX PeaKLril. DK30- U SJHJOTEPMUUECKUE PEaKLINH.
paBHOBECHE OOpaTtumMocTh peakunii. XMMHYECKOE PAaBHOBECHE M €TI0 CMEIEeHHE 0] JEHCTBUEM PAa3INYHBIX
(hakTOpOB (KOHIIEHTPALMsI PeareHTOB WM MPOJYKTOB PEaKLnH, AaBlIeHHE, TeMIepaTypa) s
CO3/1aHHUs ONITUMAJIBHBIX YCIOBUH MpoTeKaHus Xxumuueckux npoueccos. Ilpunnun Jle IlaTtense OK 01, OK 02,
B TOM uMc/Ie IPAKTHYECKUX 3aHATHI JIP 9, JIP 10
Pemenue nmpakTuKoO-OpHMEHTUPOBAHHBIX 3aJaHUH HA aHAIHU3 (DAKTOPOB, BIUSIOIINX HA H3MEHEHUE
CKOPOCTH XMMUYECKOW Peakluy, B T.4. C MO3UIIMK IKOJIOTHIECKH 11eJeco00pa3Horo noBeeHus B
OBITY U TPYIOBOI NESITENBHOCTH B LIEJIAX COXPAHEHUS CBOETO 310POBbS U OKPY’KaIOIIEH MPUPOIHOM
cpeapbl.
PewieHne nmpakTUKO-OpUEHTUPOBAHHBIX 3alaHUK Ha mpuMeHeHue npuHnuna Jle-Illarense s
HAXOKICHUS HAIIPABJICHUS] CMEIICHUS PABHOBECHSI XUMHUECKON peakiy U aHau3 GaKTOpoOB,
BIMSIOLINX HA CMELICHUE XMMUYECKOTO PABHOBECHS
Pasnen 6. PactBopbl
Tema 6.1. Ilonsatne o | Comep:kanue yueGHOro Mmatepuaja
pacTBopax PacTtBOopenue kak pusnko-xuMuueckuit mpouecc. PactBopsl. CriocoObI MPUTOTOBICHUST PACTBOPOB.
PactBopuMocTh. MaccoBas 101151 pacTBOpeHHOT0 BeniecTBa. CMBICT MTOKa3aTes MpeneibHO OK 01. OK 02
JOMYCTUMOM KOHIIEHTPALIX U €r0 HCIIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKON 0€30IMacHOCTH. OK 07’ JIP 9 ’
[IpaBuia 3xoI0rHYECKH TIeTIECO00Pa3HOTO TIOBEICHUS B OBITY H TPYIOBOH NESATEIBHOCTH B LIEISIX ’ ’
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKarOLIEW NPUPOIHON CPEJIbl; OACHOCTh BO3JIEUCTBUA HA P 10
KHUBBIE OPraHNU3MBI OIIPEETICHHBIX BEIECTB.
Pemienue mpakTHKO-OpHEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PacCTBOPBI, HCTIOJIb3YEMBIE B
OBITOBOM M NMPOU3BOJICTBEHHOH JIEATEIBHOCTH YEJIOBEKA
Tema 6.2. Copaepxxanne yue0HOro MaTepuaJa (J1aGopaTopHble 3aHATHSA) OK 01. OK 02
I/ICCiwIIOBaHI/Ie JlaGopartophas padora «IIpurorosnenue pacTBOpOB» 0K 0 21 JIP 9 ’
CBOMCTB PacTBOPOB [IpuroToBJeHHE PACTBOPOB 3aJaHHON (MAcCOBOM, %) KOHIIEHTPAIMH (C TIPAKTUKO- HP, 10 ’
OpPHUEHTHPOBAHHBIMY BOIIPOCAMH) M OTIPEEIIEHUE CPEIbI BOJHBIX pacTBOPOB. Pemenue 3a1a4 Ha
MIPUTOTOBJIEHHE PACTBOPOB
Pa3nen 7. Xumust B ObITY M IPOM3BOACTBEHHOM NeATEJHLHOCTH YeJI0BeKA
Tema 7.1. Xumus B Coaepxxanue yueOHOro MaTepHuaJia
OBITY U Hogelimue noctmxeHus: XUMUYECKOH HAYKU U XUMUYECKON TEXHONOTUU. Poibs xumuu B OK 01, OK 02,
MIPOU3BOACTBEHHOM o0ecredeHUH SKOJIOTMYECKOH, SHEPTeTHYECKON M MUIIEBOH 0€30MacHOCTH, Pa3BUTHH MEIULIMHBL. OK 04, OK 07,
JIESATeNIbHOCTH [IpaBuna novcka u aHaaN3a XUMUIECKON HH(POPMALINK U3 pa3TUYHBIX UCTOYHUKOB (Hay4YHAs U JIP 9, JIP 10
YeJloBeKa yueOHO-Hay4Has TUTepaTypa, CpeAcTBa MacCOBOM HHpOpMaIuy, cetb MIHTepHET)
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IIpomeskyTouHas atTecTauus (MTOroBasi KOHTPOJIbHAasi padora)

Bcero

72
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3. YCJIOBUS PEAJIM3AIIAN YYEFHOM IUCHUILIAHBI

3.1. Jlasa peaau3anuu NPOrpaMmbl y4eOHOW JAUCHUIIMHBI NPEIYyCMOTPEHbI Cieaylolme
crennaJabHble MOMeLIeHHS !

yueOHbIe ayauTOopuu (MPOPUIBHBIE TA0OPATOPHH, MAaCTEPCKHE), OCHAIICHHBIE 000pYIOBAHUEM,
TEXHUYECKUMHU CPe/ICTBaMU O0yUeHUsl, HATJISAHBIMU TOCOOUSIMH (KOMIUIEKTHI y4eOHbBIX TaOIHll, CTEH/IOB,
CXEM U I[p.), AUOTAKTHYCCKUMHU MaTCpUualaMu IJId MMPOBCACHUA 3aHSTHU BCEX BUIO0B, MPECAYCMOTPCHHBIX
HacTodAlell pabodeil mporpaMMoil JUCHMIUIMHBL, B TOM 4YHCII€ TPYNIOBBIX M HWHIAUBUAYAJIbHBIX
KOHCYJIbTAIlUH, a TAKXKE IS IPOBEACHUS TEKYIIETO KOHTPOJIS, IPOMEKYTOUHOMN aTTECTAL[UU.

3.2. UuopmannoHHOe o0ecnedeHre peaju3aluu NporpaMmbl

Jlisa peanuzanuu nporpaMMbl 6MOIHOTEUHBbIN (HOHT 00pa30BaTENbHON OpraHU3aluy PACIoaraeT
NeYaTHBIMH W (WIM) JJIEKTPOHHBIMH  00pa3oBaTENbHBIMU M WH(POPMALMOHHBIMU PECypCaMH,
PEKOMEHJIOBAaHHBIMHM Ul HCIOJb30BaHUS B 00pa3oBaTelIbHOM IIpoliecce, B 00beMEe U KOJIWYECTBE,
OTBEYAIOIIMMH TpeOOBaHUAM (hellepaIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa 110
CIEeLUAIBbHOCTH.

3.2.1. OcHOBHbBIE NeYaTHbIE U (MJIM) DJIEKTPOHHbIE U3TAHUS

1. I'abpuensu, O. C. Xumusa: 10-i kimacc: 6a3oBblii ypoBeHb : yucOHMK / O. C. I'aOpuensH,
N.T. Octpoymos, C. A. CnankoB. — 5-e¢ u3z., crep. — Mocksa : I[Ipocsemienne, 2023. — 128 c. —
ISBN 978-5-09-107222-8. — TeKcT : 3JeKTPOHHBIH.

2. I'abpuensn, O. C. Xumwus: 11-if kmacc: 6azoBblii ypoBeHb : yuebnuk / O. C. 'abpuensH,
N.T. Octpoymos, C. A. CnagkoB. — 5-e u3f., crep. — Mocksa : I[Ipocsemenne, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7. — TeKcT : 3JeKTPOHHBIH.

3.2.2. lonoJIHUTEIbHbIE HCTOYHHKH

1. Yepnuxona, H. }O. Pemaem 3a1aun Mo XUMHM CaMOCTOSATENBHO (C OTBETAMU U PEIICHUSAMU) /
H. 1O. Yepnukoga, E. B. Memepskoa. — 2-¢ uzn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 330 c.
— ISBN 978-5-507-45904-9. — TekcT : 31eKTPpOHHBIA.

2. Pe3nukoB, B. A. COoopHuK 33124 U ynpaXHEHUH 10 opranndeckoit xumun / B. A. Pe3HnkoB. —
3-e u3a., crep. — Canxt-IlerepOypr : Jlanp, 2023. — 336 c¢. — ISBN 978-5-507-46011-3. — Teker :
3JIEKTPOHHBIMU.

3. Kanyctuna, A. A. OOmas u Heopranumdeckas xumus. [Ipaktukym / A. A. Kamyctuna,
N. T'. Xampuenko, B. B. JIubanoB. — 3-e¢ m3x., crep. — Cankr-IlerepOypr : Jlans, 2023. — 152 c. —
ISBN 978-5-507-45513-3. — TeKCT : 3JI€KTPOHHBIH.

4. «IloctHayka» (nmekiuu mo xumun). — URL: https://postnauka.ru/themes/chemistry. — Tekcr :
JJIEKTPOHHBIN.

5. OTkpeITast dJIeKTpOHHass OwuOnmoreka xumuyeckoro moprama «Chemnety. — URL:
http://gotourl.ru/4786. — TekcT : 3EKTPOHHBIA.
6. Emunas xomtekuus 1nudpoBeix oOpasoBatenbHBIX pecypcoB. — URL: http://school-

collection.edu.ru/ — TekcT: 3NIEKTPOHHBIH.

7. KubepJlenunka. — URL: http://cyberleninka.ru/ — Tekct: aeKTpOHHBIIA.

8. Hayunas »snekrtponnas OubOmmoreka (HDB). — URL: http://www.elibrary.ru — Tekcr:
3JIEKTPOHHBIN.

9. Poccuiickast HanmoHanbHast onbmmoreka. — URL: https://nlr.ru/ — Texct: anexTpoHHBII.

10. denepanphbiii mopran «Poccuiickoe obOpazoBanme». — URL: http://www.edu.ru/ — Tekcr:
JJIEKTPOHHBIN.


https://postnauka.ru/themes/chemistry
http://gotourl.ru/4786
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOM JUCHUILINHBI

KoHTponb ¥ OlLleHKa pe3ylbTaTOB OCBOCHUS YYEeOHOW MUCIUIUIMHBI PACKPBIBAIOTCS dYepes
JTUCHUIUIMHAPHBIE PE3y/IbTaThl, HampaBieHHbIe HA (OPMUPOBAHHE KOMIIETEHIIMI IO paslienaM U TeMaM

CoZIepKaHUsl y4eOHOTO MaTepHaa.

N3yuyenue TUCHUIIUHBI 3AaKAHYNUBAETCS UM 020801 KOHMPOJILHOU PAOOMOIL.

Koa u nHaumeHnoBaHue
(popmupyembIX KOMIIETEHIUI

Pa3nen, Tema,
KOTOpbI€
¢popmupyror
KOMIIETEeHIIUHN

Metoabl OLIeHKH

OK 01. Beibupats cioco0bt
perieHus 3a1a4 npodeccuoHaNbHOM
JeATeIIbHOCTH PUMEHHUTEIILHO

K Pa3JIMYHBIM KOHTEKCTaM

pasnmen 1, Tema 1.1,
pasmen 1, tema 1.2,
pasnen 2, tema 2.1,
pasnen 2, tema 2.2,
paznen 3, tema 3.1,
paznen 3, Tema 3.2
pasnen 3, tema 3.3,
paznen 4, tema 4.1,
paznen 4, tema 4.2,

pasnen 4,
pasnen 5,
paznen 6,
pasnen 6,

Tema 4.3,
Tema 5.1,
Tema 6.1,
Tema 6.2,

pasnen 7, tema 7.1

OK 02. cnonb3oBaTh
COBpEMEHHBIE CPECTBA MTOUCKA,
aHaIn3a U MHTePIpETAITiN

pasnen 1, tema 1.2,
paznen 3, tema 3.1,

pasnen 3,

Tema 3.2,

uHpOpMaIuK, ¥ HHPOPMALTMOHHBIE | pa3zaen 3, Tema 3.3,
TEXHOJIOTHH JIJIs BBIMIOJIHEHUS 3a/1a4 | paszaen 4, tema 4.2,
npodecCHOHANBHON IeATeNLHOCTH | pa3zaen 4, tema 4.3,
pasnen 5, tema 5.1,
paznen 6, tema 6.1,
paznen 6, Tema 6.2,
pasnmen 7, tema 7.1
OK 04. D¢ dexruBHO pasnen 2, tema 2.1,
B3aMMOJICICTBOBAThH 1 paboTaTh B paznen 2, tema 2.2,
KOJUIEKTHBE U KOMaH/Ie pasnen 3, tema 3.3,
pasnen 4, tema 4.2,

paznen 4, tema 4.3,
paznen 6, Tema 6.2,
pasznmen 7, tema 7.1

OK 07. CopneiicTBOBaTH
COXPaHEHUIO OKPYXKAIOILEH CpeJibl,
pecypcocOepexeHHUI0, TPUMEHSITh
3HaHMUSA 00 U3MECHCHUH KJINMATa,
MIPUHIIUTIBI OEPEKITNBOTO
MPOU3BOACTBA, 3)(HEKTUBHO
JIEUCTBOBATH B UpE3BbIYANHBIX
CUTYyaIHIX

pasnen 6, Tema 6.1,
pasnen 7, tema 7.1

Tect «CTpoeHnE aTOMOB XHMHYECKUX JIEMEHTOB
Y TIPUPOJIa XUMHUIECKOH CBSI3U.

3agaun Ha COCTAaBICHUE XUMHYECKHUX (popMyn
JIByXaTOMHBIX COeTUHEHUH (OKCHUAOB, CYyTb(MUIOB,
TUIPHUIOB | T.I1.).

3amaHus Ha UCIIOJIb30BAHNE XUMHUYECKON
CHUMBOJIMKM U Ha3BaHMUI COSTMHEHHUH I10
HOMEHKJIAType MEXIYHApOIHOTO CO03a
TEOPETHUUYECKON U MPUKIATHON XUMUU U
TPUBUATHHBIX HA3BaHUH JJIS1 COCTABIICHUS
XUMHYECKUX (DOPMYJT JBYXaTOMHBIX COSJIMHECHUI
(okcunoB, Cynb(UAOB, TUAPUIOB U T.I1.) H JPYTUX
HEOPTaHWYECKUX COSTUHEHUH OTICIBHBIX
KJIaCCOB.

Tect «MeTamnueckue / HEMETAININUECKHE
CBOICTBA, DIIEKTPOOTPUIIATETLHOCTE M CPOJICTBO K
AIEKTPOHY XUMUYECKHUX IJIEMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOSHUEM U
TMTOJIO’KEHUEM B IIEPUOIMYECKON CUCTEME
xuMudeckux snemenToB J[.M. MennaeneeBay.
[IpakTrueckue 3a1aHus Ha yCTAHOBJICHUE CBSI3HU
MEXJIy CTPOCHHUEM aTOMOB XHMHUYECKUX
3JIEMEHTOB M UX COSJUHEHUHM B COOTBETCTBHU C
nojoxxeHueM Ilepruoauyeckon CUCTEMBI.
[IpakTHKO-OpUEHTHPOBAHHEIE TEOPETUIECKIC
3aJIlaHUs Ha XapaKTEePHU3AIMHI0 XUMIUECKUX
2JIEMEHTOB: «MeTaindecKue / HEMETAIINIECKUE
CBOWCTBA, MJIEKTPOOTPHUIIATEITHHOCTD U CPOJICTBO K
3NIEKTPOHY XUMUYECKHUX IJIEMEHTOB B
COOTBETCTBHE C UX DICKTPOHHBIM CTPOCHHEM U
MTOJIOKEHUEM B TIEPHOUICCKON CHCTEME
xuMHUUecKux aemenToB JI.J1. MenneneeBay.
3aja4y Ha COCTABIICHUE YPABHEHUM PEaKIIMA:

- COSAMHEHUS, 3aMEIICHUS, Pa3JIOKCHIS, OOMEHa;
- OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUH C
WCIIOJIb30BaHMEM METO/Ia JICKTPOHHOr 0 OaaHca.
3agaun Ha pacueT MacChl BEIIECTBA WIN 00heMa
ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTRA,
Macce WM 00beMy OJIHOTO M3 YYaCTBYIOIIUX B
pEeaKINK BEIIEeCTB; pacyeThl Macchl (00BeMa,
KOJIMYECTBA BEIIECTBA) MMPOTYKTOB PEAKITUH, €CITH
OJIHO U3 BEILIECTB UMEET IPUMECH.
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3aJaHus Ha COCTaBJIEHUE MOJIEKYJIIPHBIX U
WOHHBIX PEAKIMH C yJaCTHEM KUCIJIOT, OCHOBAaHUI
U COJIeH, yCTaHOBIIEHUE U3MEHEHUS KUCIOTHOCTH
Cpenbl.

JlaGopaTtopHast pabota « THITEI XUMHYIECKUX
peaKuuii».

Kontponphas padora «CTpoeHne BemecTBa 1
XUMUAYECKHUE PEaKIUm.

Tect «HomeHknaTypa 1 Ha3BaHHE
HEOpPraHWYECKUX BEIIECTB UCXOAS U3 UX
XUMHAYECKOH (hOpMyJIbl MM COCTaBIICHHUE
XUMHAYECKOH (hopMyJIbl HCXOASI U3 Ha3BaHUS
BEIL[ECTBA 10 MEXKTYHAPOAHON MU TPUBHAIILHON
HOMEHKJIaTypey.

3amayn Ha pacdeT MacCOBOM TONN (MAacChI)
XUMHYECKOTO 3JIEMEHTA (COeTMHEHUS) B MOJIEKYJIIe
(cmecnm).

[IpakTuyeckue 3agaHus O KIacCHPUKaLUH,
HOMEHKJIAaType U XUMHYECKUM (opMyiaMm
HEOpPraHWYECKUX BEIIECTB PA3INYHBIX KJIACCOB.
[IpakTHueckue 3aaHus Ha ONpeeeHne
XUMHAYECKOIH aKTUBHOCTH BEILECTB B 3aBUCUMOCTH
BHJIa XUMUYECKOU CBSI3U U TUIA KPUCTALINYECKOU
pELIEeTKH.

Tect «OcoOEHHOCTH XMMUYECKUX CBOWCTB
OKCHJIOB, KUCJIOT, OCHOBaHHH, aM(OTEPHBIX
TUAPOKCUZIOB U COJIEI.

3asaHus Ha COCTABIICHNE YPAaBHEHUM XUMHUECKUX
peaxnuii C yyacTHEM MIPOCTHIX U CIOXKHBIX
HEOpPraHWYECKUX BEIIECTB: OKCHIOB METAJLIOB,
HEMETAIJIOB U aM()OTEPHBIX AJIEMEHTOB;
HEOPraHMYEeCKUX KUCIIOT, OCHOBaHUI 1
aM(pOTEPHBIX THIPOKCHJIOB, HEOPTraHUYECKUX
COJIei, XapaKTEePU3YIOIIUX UX CBOHCTBA M CIIOCOOBI
MOJTyYEHUsI.

[IpakTHKO-OPHEHTUPOBAHHBIE TEOPETHUECKHE
3a/1aHHs HAa CBOMCTBA U IIOJIyYeHUe
HEOPraHMYEeCKHUX BELIECTB.
[IpakTHKO-OpHUEHTUPOBAHHBIE 331aHUSI 110
COCTaBJICHHIO XUMHUYECKHUX PEaKLUil C yYacTHEM
HEOPraHWYECKUX BEIIECTB, UCTIOIb3YEMBIX JIJIST HX
uaeHTH(DUKAIIHN.

JlaGoparopnas padorta «nenTudurkamnus
HEOPTaHWYECKUX BEIIECTBY.

KonrtponbHas padora «CBoiicTBa HEOPraHUIECKUX
BELIECTBY.

3amaHus Ha COCTABJICHHE HA3BaHUI OPraHUYEeCKUX
COEMHEHUH 110 TPUBUAIIBHON U MEXTyHApOIHOU
CUCTEMATUYECKOW HOMEHKJIIAType.

3amaHus Ha COCTABIIEHHUE MOJHBIX M COKPALEHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHUYECKUX BEIIECTB
OTJIENBHBIX KIIACCOB.

3agauun Ha oInpeeNeHne NpocTeriIel (GopMyIbl
OpPraHUYECKON MOJIEKYJIbl, HCXOJS U3 JJIEMEHTHOTIO
cocrtana (B %).

3asaHus Ha COCTABICHNE YPAaBHEHUM XUMHUYECKUX
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peaxiuii ¢ yyacTUEM OPraHUYECKUX BEILECTB Ha
OCHOBAHUH HX COCTaBa U CTPOCHHUS.

3anaHus Ha COCTABJICHHE YPAaBHEHUM XUMHUECKUN
peaxuuii, WUTIOCTPUPYIOIINX XUMHICCKHE
CBOWCTBA C YIETOM MEXaHU3MOB IIPOTEKAHUS
JAHHBIX peaKii U TCHETHYECKON CBSI3H
OpPraHUYECKUX BEIIECTB PAa3HBIX KJIACCOB.
PacueTHsbie 3a1a4n 10 ypaBHEHUSM pPeakUuid ¢
y4acTHEM OPTraHMYECKHX BEIIECTB.

JlaboparopHas pabora «IIpeBparnienue
OpPraHUYECKUX BEILECTB IIPU HAIPEBAaHUM.
[IpakTHKO-OpHUEHTUPOBAHHBIE 3aAHUS 110
COCTaBJICHHIO XMMUYECKUX PEaKLUi ¢ y4acTHEM
OpPraHUYECKUX BEIIECTB, B T.4. HCIOJIB3YEMBIX IS
UX UAECHTU(UKAUY B OBITY Y IPOMBILUICHHOCTH.
Jlaboparophas padora «nerTndukanus
OpTraHNYCCKUX COCI[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB)).
KonTtponbHas pabora «CTpoeHune U CBOHCTBA
OpPraHUYECKUX BEILECTBY.
[TpakTHKO-OpHEHTUPOBAHHBIC TEOPETHUECCKHE
3aJjaHus Ha aHaN3 PaKTOPOB, BIUSIONINX HA
HN3MEHEHUE CKOPOCTU XUMHYECKOH PEaKIMu.
[IpakTHKO-OpHEHTUPOBAHHBIE 33/IaHUSI HA
npumenenue npuniuna Jle-llatense mis
HaXO’KACHUS HAIIPABJICHUS CMEIICHUS PAaBHOBECHS
XUMHAYECKOH peakuuu u aHaiu3 (pakropos,
BIMWAOIIHUX HA CMCUHICHHUE XUMHWYECKOI'O
PaBHOBECHSL.

3agaun Ha IPUTOTOBJIEHUE PACTBOPOB.
[TpakTHKO-OpUEHTUPOBAHHBIC PACUETHEIE 3aJJaHNs
Ha TUCHCPCHBIC CUCTEMBI, UCITIOJIb3YEMBIC B
OBITOBOM M ITPOU3BOJCTBEHHOH /1€ TEILHOCTH
YeoBeKa.

JlaGoparopHas padora «[IpurorosieHue
PacTBOpPOBY.

[IpomexxyTouHas aTTecTalys (BBIIIOJTHEHNE
3a/laHMii Ha KTOTOBOW KOHTPOJIbHO# paboTe)
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